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ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 486 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Stephen E. Hidem, Plymouth, MN; 
Aaron M. Fontaine, Fridley, MN; 
Janet L. Gelbach, New Albany, IN; 
Patrick M. McDonald, Omaha, NE; 
Kathryn M. Hunter, Knoxville, TN; 
Rolf E. Swenson, Princeton, NJ; 
Julius P. Zodda, Mercerville, NJ; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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PART U- FEE(Sl TRAI'\SlVHTTAL 

Complete and send this form, together with applicable ree(s), to: Mail Mai! Stop ISSUE l<'EE 
Commissioner for Patents 
P.O. Bnx 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

JNSTRUCJ'JONS: Jhis form should be used for transmitting the lSSUt~ FEE and PUHLlCATlON HC:E (if required). lcliocks l through 5 should be compieted where 
appropriate. _A. U further e-otTespondern ... -e includfr1g lhe PalenL, advance orders a..n<l nolificalion of .rnajnLcnan. ce fees will be 1nailed to lhe current corn~sf__X)n.dence ;;:uld.n::~:~s _as 
indicated unless curr.:-ned below or direcred othenvise in Block l. by (a) specifying a new correspondence address: and/or (b) indicating a separate 1'FEE i\.DDRESS'' for 
m:dntenm1ce fee notifications_ 

CL"RRENT CORRESPONDENCE ADD FESS (Note: U0:,e- Bl .. Kk l for any ch~mge of a<lchessl 

~ote:, A certificate of n1aiJfrH! can on~y he used for dornestic: rnailine:s of the 
Fee(s) TransmiHal. This cer~ific~lle c;:;nn_ot be used f_()r any other .accoillpanying 

Each additional paper, such as an assignment or formal drawing. must 
own cert1ficate of i11ailing or transrnissirm. 

7'590 

FREDRIKSON & BYRON, P.A. 
lNTf:;LLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

APPLlC.i\TlON NO. FE.ING DATE 

L2/808,467 06/1612010 

Cet·tlfkate of J\1aUlng or Transmission 
I h:Teby certify that this Fee(s) Transrnirtal is being deposited with the linited 
States Postal Service ·.vitb. sufficient postage for first class n1.ail in an envelope 
addressed to the lvfai1 Stop lSSlfE bl:'E address ahove, or heing facsitnile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

'"~··""'"''I 
Q);;.te) 

ATTC;.RNEY DOCKET NO CON1:;TRL\1ATIOK NO. 

Stephen E< Hidern 56782.I.7.2 ~' f .).) 

rlTLE OF INVENTION: iNFUSfOX SYSTEMS IJ\CLUDfNG CO}v1PUTER-PACIJ .. lT1\TED MAINH:;_·..;ANCE AND/OR OPERATlON AND V1ETHODS 
OF LISE 

APPLN.TJ:'PE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUKIBD $960 

EXAMlNEiR ART UN[T 

DOfu.1\IA, CARRIER 3735 

1. Change of corre•;pondence address or indication of "Fee '\ddre:;s" (3 7 
CFR L363). 

0 Chan~e of correspondern:e .address (•x Change of Correspondence 
Address rnrm PTO/SB/122) auached. 

D '~Fee Addrc~ss~ 1 j_ndicRtion (or PFee Addres.s'i rndicatio.n form 
PrO/SBM7: Rev 03-02 or more recent) attached. Use of a Cusfom;,r 
Number is required. 

P1o-:tlLICATIO'< FEE DUE PREY. PAID IS5L'E FB-:' TOTAL FEE(S' D';"E 

$0 $960 

CLA.SS-ST_7BCL/-\SS 

600-004000 

2. For printing on the patent front page. list 

(1 ) The na :nes nf up tn 3' 1 t"f!i::-;tered patent aJtnrrie:v..:; 
or.agents OR, alternatively,'-" _, 

(2) The name of a srngJe firm (having as a member i 

registt~red attorney or agent) and the natne:-c: of up to 
2 n:·gistered patent attorneys o-r agents. If no na1ne is 
listed. no name will be printed. 

$%0 

2 __ 

3_ 

DATEDl'E 

02i23/20i7 

3. ASSlGNEE NAME AND RESJDEl"CE DATA TO BE PRlNTED ON THE PATENT {print or type) 

PLEA~E NOTE· 'Cnless an ass1gncx: is identlfi-:'d below. no a~s1gnec data. \Vill appe-tU on the pa.tent. If an assignee is idc·ntified belc•w, the docurnent has been filed for 
recordation as ·,et ft·rlh in 37 ( 'H~ 3 1 L Completion of ttlis form is NOT a substltute for filing an assignmem. 

(A) NAME OF ASSIGNEE (B) RESIDE!'\ CE: (CITY and STATE OR C01JNTR Y) 

Bracco Diagnostics Inc. Monroe Township, New Jersey 

Pkasc- check t..1-ic appropnute: assignee category o:r categories (\vill not be p.dntcd on the patent): 0 lnd1vidunJ l&J Corporation or othc.r private group c-:ntHy 0 Government 

4n. The following fee(s) nre submiUed: 

0 1ssueFee 

0 Publication Fee !No small entity discount permitted) 

0 Ach«rnce Order - # of Copies _ 

5. Changi: in Enlil)' Status (from slalus imlicated above) 

0 Applicant cerlifying micro enlity slalus. See 37 CFR l .29 

0 Applirnnt asserting small <=ntity status. See 37 CFR 1.27 

Cl Applicant changing to rf:gular undiscounted fee srnJus. 

4b. Payment of Fee{s ): (Pkmw first r<'apply nny p:rcviously paid iss•w fo<0 sbnwn abuv<') 

0 l\ check is enclosed. 

0 Payment by credi! card. Form FT0-2038 is attached_ 

!&] The director is herehy authori7ed tn charge the reauired 
overpayment, to Deposit Account 'lumber _()E)_~J_,_1_[) _____ _ 

deficiency or credits arn,.. 
an extni copy of this fon11 ;. 

NOTE: Absent a valid certifirntion of Micro Entity Status (see fom1s PTO/SB/15A and 15B). issue 
fee pay1nent in the n1icro entity amoun( will not be accepte1..1 41t the risk of appHcation abandonment. 

NCYrE: If the application was previously under n1icro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entily stalus. 

,NQIJ;-;: Checking this box will be tak~n to be a nolificatjon ofloss of entitlement lo small or mkro 
entity stalus, as applicable. 

NO~JE: This fom1 must be signed in accordance \Vith :.7 Cr'R L31 and L33< See 37 CFR L4 for ~jgn.aJ:.un· rcquirerrients and certifications. 

Authorized Signature __ {~§l.IJ_!.j_.l__CIY.~fl1l>,l§jf,_.j_rj __ Dr<te ____ ff3_~r_u_~~)f-~_~,_?_Q_1"i'_ 

Typed or printed name ____ f::!<:i.l!JJ_. __ l..._C!Y.<1111.";fmL __ J_r. __ _ Regi.>trntion No ____ (3_4_J)J_Q __ 
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Electronic Acknowledgement Receipt 

EFSID: 28439942 

Application Number: 12808467 

International Application Number: 

Confirmation Number: 3733 

Title of Invention: 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE 

AND/OR OPERATION AND METHODS OF USE 

First Named Inventor/Applicant Name: Stephen E. Hidem 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr./Tina Blissenbach 

Filer Authorized By: Paul J. Lavanway Jr. 

Attorney Docket Number: 56782.1.7.2 

Receipt Date: 23-FEB-2017 

Filing Date: 16-JUN-2010 

Time Stamp: 17:27:38 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

96582 

1 
Post Allowance Communication -

56782-1-7-2-lssue-Fee-L TR.pdf 2 no 
Incoming 

a 1c948ac2e91e7c2dc297bd3a7ac5d30dfc 
bc87d 

Warnings: 
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Information: 

1668059 

2 Issue Fee Payment (PT0-85B) 
56782-1-7-2-lssue-Fee-

1 
Transmittal.pdf 

no 
3081b9f2e90744e473d2acb9ebdc44Sd513 

3d4fd 

Warnings: 

Information: 

Total Files Size (in bytes) 1764641 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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22859 
Customer Number 

PATENT 
Attorney Docket No.: 56782.1.7.2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

Application No.: 

Stephen E. Hidem 

12/808,467 Group Art Unit: 3735 

Filed: June 16, 20010 Examiner: Carrie R Dorna 

Title: INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED 
MAINTENANCE AND/OR OPERATION AND METHODS OF USE 

Mail Stop Issue Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

ISSUE FEE PAYMENT TRANSMITTAL 

Dear Commissioner: 

In response to the Notice of Allowance mailed November 23, 2016 for the above

referenced patent application, Applicant is hereby submitting the Fee Transmittal form to 

proceed with grant of the patent application. Applicant previously paid the Issue Fee payment 

due for the application on July 20, 2016 when responding to an earlier-issued Notice of 

Allowance. Applicant subsequently petitioned to have the application withdrawn from issuance 

to have additional art considered and made of record. Since the issue fee payment has already 

been made for the application, Applicant understands that no further issue fee payment is due. 

However, Commissioner is authorized to charge any deficiencies that may be due for the 

application to Deposit Account No. 06-1910. 

The Examiner is invited to telephone the undersigned attorney to discuss this application. 

Dated: February 23, 20107 

FREDRIKSON & BYRON, P.A. 
200 South Sixth Street, Suite 4000 
Minneapolis, MN 55402-1425 USA 
Telephone: (612) 492-7387 
Facsimile: (612) 492-7077 

Respectfully submitted, 

/Paul J. Lavanway, Jr./ 

Paul J. Lavanway, Jr. 
Registration No. 64,610 
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Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 06-1910. 

60833905 I.doc 

2 
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~ ,!J PART 8 • FJ<:E(S) TRA!\SMITTAL 

if tttA~~'·":lete and send this form, together .with applicable foe(s), to: MuiJ Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313·1450 

or w (571)-273-2885 

H>:STKUC:J'JONS: 'J'hts form slmull1 he u~ed for trammill\ng the ISSUE Ff'!.E and PUBLICATION rr.r.: (if required). Hlocks l through 5 should he completed where 
appll!priulc. All furlhcr wrre•ponllcnce indmlint;; !he Palcnl, allvmtct.': uriJcrs am! nulifkaliun of nmiul.,uancc lb:s will bl! muilt:<l 11; lh<: cumml <"Ull'CS1_"-H1Lkncc addt~:ss as 
indicated unless corrected below or directed ;.1therwise. in Block I, by (u) specifying a new correspondenc.e address: and/or (b) indicating n separate "FEE ADDRESS'' for 
mnintenMce fee notifications. 

C'IJRR.E\'T CORRESPONDENCE ADDRESS (Note: U"" Block I Conny <:htlllgc ~f nddcso> 

Note: A ccrtitlcnlc of mnilin~ .onn <>rily bti used for domestic muilings of th<' 
Feels) Tmnsmiltal. Thi~ <'f<rliltc:ale .-;in nor[.,.,. 115r:d for any olhr.r ar'.c:nmpanyinE 
papers. Ea<'h additional paper, such as an assignment or formal drawing. must 
nave ifs own ce11ificate of mailing or transmissinn. 

221\'i'I 1~90 11n112n16 

FREDRIKSON & BYRON, P.A. 
INTELLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

APPLJCAT!O:>I NC>. FTLJNG DATE 

Ct~1·tlfk11t.e (>f Mailing 01· Trat1smis~lo11 
I hereby cerlifv that lhis foe(s) Transmittal is bdug deposited with the Uniled 
Stales Posl1ll S'ervice with sufficient poslLlge for firsl class mail in an envelope 
11ddre,sed Ill tlw Mail Slop .ISS UP. FF.E i1tldms~ nix""· or heine fn<:simill' 
trnnsmiued to th~. USPTO (571) 273-2885, on lilt> date. indirnled below. 

(Oepo."itor'~ m1mr.) 

(Sign:.lurc) 

FJR~T NA::V!ED llWF.NTOR A TIOR!\.'F.Y DOCKET NO. CONFIRMATION NO. 

12/808.467 06116/2010 Stephen E. Hidem 56782.l.7.2 3733 

'l1TLE OF T1\'VEN'f10N: INFUSIOJ\' SYSTEMS INCLUDING COMPUTER-FACILITATED MATNTEN'ANCE AND/OR OPERATION AND :METHODS 
OF USE 

APPLN.TYPE ENTITY STATITS ISSt.'E FEE DUE 

nonprovisional llNDISCOllNTED $960 

EXAMJNHR ART UNIT 

DORN A. CARRIER 3735 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR U63). 

0 Char1ge of correspondence address (or Change or Cr.>rrcspt•ndence 
Address form PTO/SD/122) attached. 

0 "F~e Addn,ss" iudication (or "Fee Addres>" fndication fo1m 
PTO/SB/47; Rev 03-02 or more. ret"ent) a11a1:hed. Use of a Customer 
Number is required. 

PU13J.ICATI0"1 FEE DUE PREY. PAID ISS'Uil I'IJ:: TOTAL. FEE(S)DUc DATI":DVE 

so $960 02/23/2017 

CLASS·S1.lBCLASS 
8212412817 CCHAUi 00000022 12808467 

600-004000 01 FC:1501 960.00 
2. For printing on lhe patent front page, Lisi 
(1) The names .nf up lo 1 registr:rr:cl palenl al.lnl'O<'Y" 
or agents OR, alternatively. 
(2) The name of a single !inn (having as a member a 
rcgistt>red ullorncy or agent) and the nal\ll'~ of up ~o 
2 registered patent attorneys Qr agents. It no name 1s 
listed, no namt.> will be printed. 

..£.!],drikson & Byron P.A. 

). ASSlGNFE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

Pl .FA'\F. NOTE: 'Llnlv•o an auoigm.1t1 ia idcntific.d below. lie• ,.,.iMucc Jatu will !i(JVt!at uu r.l:c pnwnt. If an M~1gnec tb Hknlihed bt:low. !he documcm ha~ b~en lib! fur 
recordaLion as set fonh in ~7 Cl'R 3. 11. Completion of this form is NOT a substtlute for filing an assignment. 

(A) NA.ME OF ASS.lGNEE 

Bracco Diagnostics Inc. 

Please ~heck the npproprinlc assignee category or categories (will not be printed on U1c patent): 0 Individual W Corporation or other private group entity 0 Government 

4n .. The following foe(s) nre submil!ed: 

0 Issue Fee 
0 Publil,alio11 Pee (Ne) small entity di;,.,ount permillcd) 

0 Advan«e Ord~r- #of Copies---------

5. Chang~ iu Enlily Status (from status indit.:atccJ above) 
0 Applicant certifying micro entity st.~LUs. See. 37 CPR ·1 .29 

0 Applkantas1erting miallentily status. See 37 CFR 1.27 

0 Applicant .-hanging to regular un<liscountcd fc.i status. 

4b. Paym<'lll of Fee.(&): (Pkos" lir:st r<'apply 1my pr<:viuu~ly puid issu" fo<' shown abovl') 

0 A check is enclosed. 

0 P~yment hy credit cnrd. Form PT0·20.~8 is mtarhcd. 
Q:OThe director i~ herehy nuthori?ed tn chMge the reguir•d fee(G), anv deficiency, or credit~ anv 

overpayment, 10 Deposit Account ~umber .. ~!?.:1~.~.Q .......... (enclose an rxtrn copy of this fonn·). 

I:S:QII1 Absent a valid certification of Micro Entity Status (see forms PTO/SD/ 15A and 15B), issue 
foe payment in the micro muity amount will not tl•l accepted nl tlkl risk <1f applicnrion atlandcmmenr. 

NQ'lli. lf\h_e aP.plica!ion wil!' p~viously und~r mkro.enlily statu>, checking this box will be taken 
~nol!hcauon ot loss ot entitlement to micro enttly status. 

~IE; Checking this box will b<: tAkcn lei be a notific~tiou (lf loss of entillcmcnl t1) small or micro 
entity status, as applicable . 

.NO'IE: This fom1 musl be signed in accordam:e. with 37 CPR l.31Hnd1.33. Sr.e 37 CFR 1.4 for >ignatw'C requirements and >:crlilkali<;ns. 

Authorfaed Signature __ /P_a_u_I _J_. _L_a_V_a_n_w_a~y~, _J_r._/ ________ _ Dnte February 23, 2017 

Rtgistration ~fo. -~,6.1.Q ___ _ 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

22859 7590 11/23/2016 

FREDRIKSON & BYRON, P.A. 
INIBLLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

APPLICATION NO. FILING DATE 

12/808,467 06/16/2010 

FIRST NAMED INVENTOR 

Stephen E. Hidem 

EXAMINER 

DORNA, CARRIER 

ART UNIT PAPER NUMBER 

3735 

DATE MAILED: 11/23/2016 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

56782.1.7.2 3733 

TITLE OF INVENTION: INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR OPERATION AND METHODS 
OF USE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE 

nonprovisional UNDISCOUNTED $960 $0 $960 $960 02/23/2017 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1of3 
PTOL-85 (Rev. 02/11) 

8 of 2987



PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

22859 7590 11/23/2016 

FREDRIKSON & BYRON, P.A. 
INIBLLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

APPLICATION NO. FILING DATE 

12/808,467 06/16/2010 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Stephen E. Hidem 56782.1.7.2 3733 

TITLE OF INVENTION: INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR OPERATION AND METHODS 
OF USE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

DORNA, CARRIER 3735 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0 $960 

CLASS-SUBCLASS 

600-004000 

2. For printing on the patent front page, list 

( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 

DATEDUE 

02/23/2017 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - #of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31and1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/808,467 06/16/2010 

22859 7590 11/23/2016 

FREDRIKSON & BYRON, P.A. 
INIBLLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

FIRST NAMED INVENTOR 

Stephen E. Hidem 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

56782.1.7.2 3733 

EXAMINER 

DORNA, CARRIER 

ART UNIT PAPER NUMBER 

3735 

DATE MAILED: 11/23/2016 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When OMB approves an agency 
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the OMB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid OMB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
12/808,467 
Examiner 
CARRIE R. DORNA 

Applicant(s) 
HIDEM ET AL. 
Art Unit 
3735 

AIA (First Inventor to File) 
Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [8] This communication is responsive to 2 August 2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [8] The allowed claim(s) is/are 1-5. 37-48. and 51-55. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2. [8] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

/CARRIER DORNA/ 
Examiner, Art Unit 3735 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20161116 

5. [8] Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

/Charles A. Marmor, II/ 
Supervisory Patent Examiner, Art Unit 3735 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 12/808,467 

Art Unit: 3735 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Continued Examination Under 37 CFR 1. 114 

Page 2 

2. A request for continued examination under 37 CFR 1 .114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after allowance or after an Office 

action under Ex Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since 

this application is eligible for continued examination under 37 CFR 1.114, and the fee 

set forth in 37 CFR 1.17(e) has been timely paid, prosecution in this application has 

been reopened pursuant to 37 CFR 1 .114. Applicant's submission filed on 2 August 

2016 has been entered. 

Allowable Subject Matter 

3. Claims 1-5, 37-48, and 51-55 are allowed for the reasons noted in the previous 

Office action. 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CARRIER. DORNA whose telephone number is 

(571 )270-7483. The examiner can normally be reached on Monday - Friday from 8 am 

- 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles Marmor, 11 can be reached on (571) 272-4 730. The fax phone 
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Application/Control Number: 12/808,467 

Art Unit: 3735 

Page 3 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IC. R. D./ 
Examiner, Art Unit 3735 

/Charles A. Marmor, 11/ 
Supervisory Patent Examiner 
Art Unit 3735 
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Receipt date: 08/02/2016 12808467 - GAU: 3735 
Doc code: IDS PTO/SB/OBa (03-15) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/3112016. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 12808467 

Filing Date :1010-06-16 

INFORMATION DISCLOSURE First Named Inventor I ~tephen E_ Hidem 
STATEMENT BY APPLICANT 

Art Unit 13735 
(Not for submission under 37 CFR 1.99) 

Examiner Name I Carrie R Dorna 

Attorney Docket Number 156782.1.7.2 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 t3576998 A M971-05-04 Deutsch et al. 

2 ~166526 A M992-11-24 Dietzel 

If you wish to add additional U.S. Patent citation information please click the Add button_ I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20060164093 A1 R006-07-27 8oe et al. 

2 20070226175 A1 Roo7-09-27 Resnic et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS I Remove I 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 B17114 EP A1 1989-05-24 PROS SYSTEMS LTD 

EFSWeb 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.R.Dfl/17/2016 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
(Not for submission under 37 CFR 1.99) 

2 ~004080523 WO 

Application Number 12808467 

Filing Date 2010-06-16 

First Named Inventor Stephen E. Hidem 

Art Unit 3735 

Examiner Name Carrie R Dorna 

Attorney Docket Number 56782.1.7.2 

A2 2004-09-23 
HAMMERSMITH 
MANET LTD 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS I Remove I 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 /CARRIE R DORNA/ I Date Considered I 11/17/2016 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

T5 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 

EFSWeb 2.1.17 11/17/2016 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.R.D/ 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
(Not for submission under 37 CFR 1.99) 

Application Number 12808467 

Filing Date 2010-06-16 

First Named Inventor Stephen E. Hidem 

Art Unit 3735 

Examiner Name Carrie R Dorna 

Attorney Docket Number 56782.1.7.2 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Paul J. Lavanway, Jr_/ Date (YYYY-MM-DD) 2016-08-02 

Name/Print Paul J. Lavanway, Jr. Registration Number ~610 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFSWeb 2.1.17 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.R.D/ 
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Receipt date: 08/02/2016 12808467 - GAU: 3735 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFSWeb 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.R.D/ 
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Application/Control No. 

Search Notes 12808467 

Examiner 

CARRIER. DORNA 

CPC-SEARCHED 

Symbol 
A61N5/1002, 1007 
A61 N 2005/1021 
A61N 5/1001, 1002, 1007, 1014-1017, 1027, 1028 
A61 N 2005/1021 
A61M 5/007 
G21G 4/08 
A61N 5/1001, 1002, 1007, 1014-1017, 1027, 1028 updated 
A61 N 2005/1021 updated 
A61 M 5/007 updated 
G21 G 4/08 updated 
A61N 5/1001, 1002, 1007, 1014-1017, 1027, 1028 updated 
A61 N 2005/1021 updated 
A61 M 5/007 updated 
G21 G 4/08 updated 

Applicant(s)/Patent Under 
Reexamination 

HIDEM ET AL. 

Art Unit 

3735 

Date Examiner 
8/5/14 EF 
8/5/14 EF 
9/2015 CD 
9/2015 CD 
9/2015 CD 
9/2015 CD 
4/2016 CD 
4/2016 CD 
4/2016 CD 
4/2016 CD 
11/2016 CD 
11/2016 CD 
11/2016 CD 
11/2016 CD 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Class Subclass Date Examiner 
600 1-8, 301, 431 7 /9/12-7 /26/12 EF 
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I ™1 160 I,,',,, A61N2005/1021 q;~ I ~~~. r·IND l,',,,_ ON 1 ~~1g~o4;;;i 
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L ..... JL _______ J1~~~2~.!.~!.L~L~~~~!.!.~!.~~-Q-~ __ !.~~~~L~!.~.: ____________________ jl__ _______________ jL_ ______________________ jL_ ______________ JL ________________________ j 

DD
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! fluid)) or radio$1 pharmaceutical$1) with ! PGPUB; ! ! ! 13:04 ! 
i generat$4) (control$4 or process$4 or ! USPAT i i i i 
.. ' ' ' ' ' 
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"20070260213" "20070282263" 
"20080071219" "20080093564" 
"20080166292" "20080177126" 
"20080191148" "20080237502" 
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FREDRIKSON & BYRON, P.A. 
INTELLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS MN 55402 

In re Application of 
Stephen E. Hidem, et al. 
Application No. 12/808,467 
Filed: June 16, 20 l 0 
Attorney Docket No. 56782.1. 7 .2 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

pn°"IE@ 
AUG 0 4 2016 

OFFICE OF PETITIONS 

DECISION GRANTING PETITION 
UNDER 37 CFR l.313(c)(2) 

This is a decision on the petition under 37 CFR l.313(c)(2), filed, August 2, 2016 to withdraw 
the above-identified application from issue after payment of the issue fee. 

The petition is GRANTED. 

The above-identified application is withdrawn from issue for consideration of a submission 
under 37 CFR 1.114 (request for continued examination). See 37 CFR 1.313(c)(2). 

Petitioner is advised that the issue fee paid on July 20, 2016 cannot be refunded. If, ltowever, 
this application is again allowed, petitioner may request that it be applied towards the issue fee 
required by the new Notice of Allowance. 1 

Telephone inquiries should be directed to Terri Johnson at (571) 272-2991. 

This application is being referred to Technology Center AU 3735 for processing of the request 
for continued examination under 37 CFR 1.114 and for consideration of the concurrently filed 
information disclosure statement. 

/Terri Johnson/ 
Terri Johnson 
Paralegal Specialist 
Office of Petitions 

1 The request to apply the issue fee to the new Notice may be satisfied by completing and returning the new 
Part B- Fee(s) Transmittal Form (along with any balance due at the time of submission). Petitioner is advised that the 
Issue Fee Transmittal Form must be completed and timelv submitted to avoid abandonment of the application. 
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Docket No.: 56782.1.7.2 

Customer Number 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

Application No.: 

Stephen E. Hidem 

12/808,467 Group Art Unit: 3735 

Filed: June 16, 2010 Examiner: Carrie R. Doma 

Title: INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED 
MAINTENANCE AND/OR OPERATION AND METHODS OF USE 

PETITION UNDER 37 CFR 1.313(c) FOR WITHDRAWAL FROM ISSUE 

Mail Stop PETITIONS 
Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

Applicant hereby petitions for withdrawal of the above-identified patent application from 

issue. The issue fee for this case was paid July 20, 2016. 

Applicant requests that the application be withdrawn from issue in accordance with the 

provisions of 37 C.F.R. § l.313(c) to enable the United States Patent and Trademark Office to 

consider a Request for Continued Examination (filed concurrently). The Request for Continued 

Examination is accompanied by an Information Disclosure Statement listing references not 

previously considered by the Examiner. The Information Disclosure Statement constitutes a 

sufficient submission. 

This petition is accompanied by the $140.00 petition fee required under 37 CFR l.17(h). 

The Commissioner is further authorized to charge any deficiencies and credit any overpayments 

to Deposit Account No. 06-1910. 

Dated: August 2, 2016 

FREDRIKSON & BYRON, P.A. 
200 South Sixth Street, Suite 4000 
Minneapolis, MN 55402-1425 USA 
Telephone: (612) 492-7387 
Facsimile: (612) 492-7077 

Respectfully submitted, 

/Paul J. Lavanway, Jr./ 

Paul J. Lavanway, Jr. 
Registration No. 64,610 

Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 06-1910. 
59333636 I.DOC 

1 
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Doc code: RCEX PTOISBl30EFS (07-14) 
Doc description: Request for Continued Examination (RCE) Approved for use through 0713112016. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
t2/808,467 I Filing I ~010-06-16 Docket Number 

r782.1-7.2 I Art I F735 Number Date {if applicable) Unit 

First Named 
Stephen E. Hidem 

Examiner 
§anie R Dorna I Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, to any international application that does not comply with the requirements of 35 U.S.C. 371, or to any design application. The 
Instruction Sheet for this form is located at WWW.USPTO.GOV. 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D other 

~ Enclosed 

D Amendment/Reply 

~ Information Disclosure Statement (IDS) 

D Aflidavit(s)/ Declaration(s) 

D other 

MISCELLANEOUS 

D 
Suspension of action on the above-identified application is requested under 37 CFR 1.103{c) for a period of months 
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

D Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No ~61910 I 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

x Patent Practitioner Signature 

Applicant Signature 

EFS - Web 2.1.15 
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Doc code: RCEX PTOISBl30EFS (07-14) 
Doc description: Request for Continued Examination (RCE) Approved for use through 0713112016. OMB 0651-0031 

Signature 

Name 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Signature of Registered U.S. Patent Practitioner 

'Paul J. Lavanway, Jr.I Date (YYYY-MM-DD) ~016-08-02 

Daul J. Lavanway, Jr. Registration Number 54610 

I 
This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademar1< Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

EFS - Web 2.1.15 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122{b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public ifthe record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS - Web 2.1.15 
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@ Priority: 04.11.87 GB 8725858 

@ Date of publication of application: 
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@ Designated Contracting States: 
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@ Automatic chromatography apparatus. 

@ Automatic chromatography apparatus comprises 
a column packed with adsorbent or attractant ma
terial; 
means for supplying an elutant solution to the col
umn; 
loading means for loading controlled quantities of a 
material into the column, the material containing a 
substance to be eluted; 
automatic control means which control the loading 
means so as to load the column with a first charge 
of the material and subsequently to load the column 

~with a second charge of the material, the first charge 
being sufficiently small to ensure that the capacity of 

~the column is not exceeded and the second charge 
"""being sufficiently large to ensure that the capacity of 
"""the column is exceeded; 
r--ifirst monitoring means for monitoring and controlling M flow rate to provide accurate flow information to 

enable peak area integration; • 
C second monitoring means which monitor the peaks 
Q. of elution of the substance from the column resulting 
W from the first and second charges of material; 

processing means connected to the monitoring 
means and arranged to integrate the elution peak 

@ Int. Cl.4: G01 N 30/88 , 801 D 15/08 

@ Applicant: OROS SYSTEMS LIMITED 
715 Banbury Avenue 
Slough SL1 4LJ(GB) 

@ Inventor: Kenney, Andrew Charles 
87, Grove Road Windsor 
Bershire, SL4 1 HT(GB) 
Inventor: Thompson, Philip William 
Rotherwood 70A Gore Road 
Burnham Buckinghamshire SL 1 7DJ(GB) 
Inventor: Harris, John Louis 
13, Reddington Road Langley 
Slough Berkshire, SL3 70T(GB) 

@ Representative: Ablewhite, Alan James et al 
MARKS & CLERK 57/60 Lincoln's Inn Fields 
London WC2A 3LS(GB) 

with respect to the first charge of material so as to 
derive the concentration of the substance in the 
material, and to determine from the peak of elution
of the substance from the column resulting from the 
second charge of material the maximum practical 
capacity of the column for the said substance: and, 
optionally, 
means for providing a controlled change in time in a 
chemical parameter of the elutant supplied to the 
column under control of the control means thereby 
enabling the processing means to determine from 
elution peaks monitored by the monitoring means 
the optimum value for said parameter for elution of 
the said substance and whether or not other similar 
substances are being eluted from the column. 

Xerox Copy Centre 
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AUTOMATIC CHROMATOGRAPHY APPARATUS 

This invention relates to an automated system 
for chromatography, particularly adsorption 
chromatography, and in particular adsorption 
chromatography of monoclonal antibodies. 

In the preparation of microbiological and cell 
culture derived products such as monoclonal anti
bodies or fragments thereof, the main problem is 
the separation of the required material from raw 
materials and by-products and also from the prep
aration medium. It is frequently the case that the 
concentration of the required product in the prep
aration medium is in fact very low, so that the 
product has to be won from large volumes of 
culture liquor. 

A convenient method for capturing and isolat
ing materials such as monoclonal antibodies and 
fragments thereof comprises chromatography, par
ticularly affinity chromatography, in which the me
dium is contacted with an adsorbent or otherwise 
attractant material in a column so that the required 
product is bound, and the column is subsequently 
eluted with a suitable medium to cause the product 
to become selectively unbound. 

Practical problems arise in running column 
chromatography of this type, especially on a pre
parative. as opposed to an investigative, scale. 
Often, the affinity of the product for the column 
packing is unknown, especially if the product is 
new. Secondly, the concentration of the desired 
product in the medium may not be known with any 
degree of accuracy. and thirdly the degree of pu
rity of the medium may not be known. For exam
ple, the preparation of a monoclonal antibody sup
ply may be contaminated with rogue polyclonal 
products. There is thus always a considerable de
gree of investigation and calibration to be done 
before routine chromatography can be carried out. 
Such investigative work can be time consuming 
and troublesome and can also lead to wastage of 
highly 'taluable product. There is thus a need for 
an automated system which solves these prob
lems. 

This invention provides a novel application of 
expert software control to a chromatography sys
tem and also to particular combinations of appara
tus of use in this process. 

According to a first aspect of the present in
vention there is provided automatic chromatog
raphy apparatus comprising: 
a column packed with adsorbent or attractant ma
terial; 
means for supplying an elutant solution to the 
column; 
loading means for loading controlled quantities of a 

material into the column, the material containing a 
.substance to be eluted; 
automatic control means which control the loading 
means so as to load the column with a first charge 

s of the material and subsequently to load the col
umn with a second charge of the material, the first 
charge being sufficiently small to ensure that the 
capacity of the column is not exceeded and the 
second charge being sufficiently large to ensure 

10 that the capacity of the column is exceeded; 
first monitoring means for monitoring and control
ling flow rate to provide accurate flow information 
to enable peak area integration; 
second monitoring means which monitor the peaks 

15 of elution of the substance from the column result
ing from the first and second charges of material; 
processing means connected to the monitoring 
means and arranged to integrate the elution peak 
with respect to the first charge of material so as to 

20 derive the concentration of the substance in the 
material, and to determine from the peak of elution 
of the substance from the column resulting from 
the second charge of material the maximum prac
tical capacity of the column for the said substance; 

25 and, optionally, 
means for providing a controlled change in time in 
a chemical parameter of the elutant supplied to the 
column under control of the control means thereby 
enabling the processing means to determine from 

30 elution peaks monitored by the monitoring means 
the optimum value for said parameter for elution of 
the said substance and whether or not other similar 
substances are being eluted from the column. The 
parameter can be, for -example, the pH, the ionic 

35 strength or the chemical composition. e.g. the pres
ence of a certain quantity of a chaotropic agent 
such as urea, guanidine etc. 

According to a second aspect of the present 
invention there is provided a method of automatic 

40 chromatography characterisation comprising the 
steps of: automatically; 
loading onto a column packed with adsorbent or 
attractant material a relatively small sample con
taining a substance to be eluted, the relatively 

45 small sample being sufficiently small so as to en
sure that the adsorption capacity of the column is 
not exceeded; 
eluting the substance from the column to obtain an 
elution peak; 

50 integrating the elution peak with respect to the 
relatively small sample so as to derive the con
centration of the substance in the sample; 

2 

loading the column with a relatively large sample 
containing the substance, the relatively large sam
ple being sufficiently large to ensure that the ca-
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pacity of the column is exceeded; 
calculating the maximum practical capacity of the 
column: and, optionally 
providing a controlled change in time in a chemical 
parameter of the elutant supplied to the column to 
determine the optimum value at which the sub
stance can be eluted. 

The apparatus and method are suitable for 
chromatographic separation generally, but are par
ticularly suitable for affinity chromatography espe
cially immunological affinity chromatography need
ed for the separation of monoclonal antibodies. 
Thus, the column packing can be any suitable 
adsorbent or otherwise attractant material, but for 
immunological purposes a substance which can 
bind to an antibody or a fraction thereof by means 
of specific affinity is most suitable. A particularly 
desirable material comprises an inert packing to 
which is bound an immunological material such as 
protein A 

The packing generally comprises a rigid or 
semi-rigid lnert support material, either porous or 
nonporous, of which many are known and pro
duced commercially, for example Sepharose and 
other agarose-based materials, silica and deriva
tives and other synthetic organic polymers and 
copolymers. Preferably, a 60 micron porous bead 
(pore size 3500nm) composed of hydroxyethyl
metha?rylate to which protein A (obtained either 
naturally or by means of genetic manipulation) is 
convalently attached using a chemical means of 
which many are known but preferably by means of 
divinylsulphone. The amount of protein A may be 
attached to the support material is, in practice, 
limited only by the chemical means of attachment, 
but preferably 2.5 to 3.5 mg of protein A is at
tached per ml of support material. 

One of the problems of continuous chromatog
raphy of this type is that after a while the colui:nn 
becomes overloaded with impurities and by-pro
ducts so that the capacity for the required product 
and the sharpness of the elution peak for that 
product gradually decrease. Under such circum
stances, it is usually necessary for some kind of 
cleaning cycle to be operated before the column 
can be operated at its optimum efficiency. It is 
therefore desirable that the apparatus should be 
provided with means for determining when such an 
operation becomes necessary. 

According to a further aspect of the present 
invention there is provided apparatus for controlling 
the efficiency of operation of a chromatography 
column, comprising: 
monitoring means which monitor the shape and 
magnitude of the elution peak of the substance on 
the column: 
memory means for storing at least one reference 
and details of one or more corrective actions which 

may counteract deterioration of the said efficiency 
of operation: 
comparator means which compare output from the 
monitoring means with the said reference; 

s processing means which apply output from the 
comparator means to select a stored corrective 

· action; and 
control means which automatically execute the se
lected corrective action. 

10 According to a still further aspect of the 
present invention, there is provided a method of 
controlling the efficiency of operation of a 
chromatography column, comprising the steps of: 
monitoring the continuing performance of the col-

15 umn by automatic elution peak analysis, said peak 
analysis including the comparison of peak shape 
and magnitude with at least one prestored refer
ence, the analysis further including identifying from 
a plurality of prestored options the most probable 

20 corrective action to counteract deterioration of the 
said efficiency of operation; and 
automatic execution of the identified corrective ac
tion. 

The system may select corrective actions from 
25 a choice of several but also may try choices in a 

sequence, moving from one to another as the 
benefit ot the first is exhausted. 

Preferably, peak shape analysis comprises de
termining the degree of asymmetry of the peak. 

30 Beneficially, two references are prestored, one 
of the references being varied in accordance with 
the efficiency of the column itself and the other of 
the references representing the minimum accept
able efficiency of the column. 

35 A more detailed description of the apparatus 
and its use follows. 

A typical characterisation sequence for use 
with a monoclonal antibody on a protein A column 
is as follows:-

40 The objective of the characterisation cycle is to 
obtain certain parameters for an unknown antibody 
which enable the instrument to set itself up auto
matically to purify the antibody with maximum effi
ciency. 

45 The parameters obtained are as follows:-
1. The capacity of the column for the anti

body. 
2. The concentration of antibody in the crude 

feedstock. 
so 3. The pH at which the antibody can be 

eluted from the column. 
4. The number of resolvable peaks in the 

chromatogram. 

55 These parameters are stored by the software 

3 

to be used subsequently to control the operation of 
the purification runs. They are needed for the fol
lowing reasons:-

40 of 2987



5 EP 0 317 114 A1 6 

1. In order to load an amount of antibody 
onto the column which is as high as possible 
without losing part of that antibody in the unbound 
protein fraction, it is necessary to know the capac
ity of the column for that particular antibody. This 
capacity will be different for different antibodies 
and so the capacity must be established for each 
new antibody of interest. 

2. Once the capacity Is known. the volume of 
feedstock to load for each purification cycle can 
only be calculated from the concentration of anti
body in the feedstock. This is often not known 
accurately beforehand. 

3. Antibody is eluted from the column by 
lowering the pH of the solution passing through the 
column. Different antibodies will be eluted at dif
ferent pH values. Whilst it would be possible to 
elute all antibodies at. say, pH 3.0, many anti
bodies are not stable at low pH and so it is impor
tant to elute at as high a pH as possible. This must 
be determined experimentally for each antibody of 
interest. 

4. A clonal hybridoma culture should only 
produce a single monoclonal antibody. However 
sometimes by accident cell cultures are used to 
produce antibody that are di-, tri- or polyclonal and 
so more than one antibody may be found in the 
culture fluid. Furthermore, cells may be grown in 
animal serum that contains antibody from another 
species. or in mouse ascltes which contains normal 
polyclonal mouse antibodies. In each of these 
cases it is possible that on elution of the antibody 
from protein A, more than one peak of antibody 
may be obtained. By running a pH gradient during 
the characterisation sequence the instrument may 
detect these additional components and prompt the 
operator to analyse each component and tell the 
computer which of the peaks is of interest and 
should be collected. during the purification runs. 
Where the characterisation experiment gradient 
only achieves partial resolution of peaks, a second, 
shallower gradient may be run on a repeat cycle to 
attempt a better resolution. 

These parameters may be obtained automati
cally by the instrument as follows:-

When a new antibody is presented to the ma
chine. the operator causes it to perform the charac
terisation sequence by making an entry at the 
keyboard. 

The machine is also told the source of the 
antibody <e.g. ascites, cell culture or concentrated 
cell culture) and the operator's estimate of the 
antibody concentration, if possible. From this in
formation the software calculates approximately 
how much feedstock to load in order to achieve 5-
15% saturation of the column. Under this condition 
all of the applied antibody will be retained by the 

column and, on elution, the peak integral may be 
used to calculate accurately the total antibody con
centration .. The elution in this automatic experiment 
is done at pH 3 to obtain a single eluted peak. 

s Next the instrument loads the column with an 
amount of antibody equivalent to more than an 
estimate of the saturation amount. The estimate is 
made on the basis of experience of typical satura
tion values for different types of antibody which 

10 have been previously determined by experiment 
and stored in the computer. During the loading of 
this material, the unbound protein stream is re
turned to the feedstock vessel to avoid loss of 
antibody in the waste stream. The volume returned 

15 in this way is recorded. Alternatively this stream 
may be collected in a separate vessel. The bound 
antibody is then eluted from the column, this time 
using a linear pH gradient from 8.8 down to 2.0. 
The integral values of the total number of peaks of 

20 eluted antibody obtained is used to determine the 
saturation capacity of the column. In cases where 
more than one peak is obtained. the operator is 
prompted to decide which of the peaks israre col
lected. This peak is then used to determine the 

25 saturation capacity. Where the unbound protein 
stream was returned to the feedstock vessel, the 
total antibody eluted from the column is used to 
perform a calculation to take account of the now 
diluted feedstock and a revised concentration for 

30 the remaining antibody is obtained. 
The chromatogram obtained is used by the 

software to determine the appropriate pH for elu
tion. This is done by relating the protein concentra
tion measurements to the pH measurements and 

35 selecting a pH which is equivalent to the point at. 
say, 75% of the peak width. 

The characterisation sequence described 
above derives the antibody concentration and col
umn capacity for each new antibody. 

40 These values can be in error to an extent 
where the performance of the instrument would be 
compromised and so a rourine is performed during 
each separation which checks the actual yield 
(peak integral) against expected values obtained 

45 during characterization and takes appropriate action 
if significant deviations are detected. This routine 
can also spot the onset ot column fouling by de
tecting the reduction in yield that often accom
panies fouling. 

50 The flow sheet in Fig. 1 illustrates this rather 
complex routine and the variables have the follow
ing meaning:-
R35 = peak integral from last cycle 
R24 = expected peak integral from characterisa-

55 tion cycle 

4 

C = cycle number 
R27 = conversion factor to generate mass from 
peak integral 

41 of 2987



7 EP 0 317 114 A1 8 

RS = volume of feed to load 
R42 = corrected feed concentration 
RB = column capacity 

First Cycle (C = 1) 

The peak integral obtained is compared with 
70% and 90% of the expected peak integral. A 
value below 70% indicates that the original con
centration estimate was too high and so on the 
basis that all of the antibody on this cycle was 
captured and eluted, the actual concentration may 
be estimated from this eluted mass divided by the 
volume of feed that was applied. Since too high a 
concentration estimate would have lead to the de
terminatiC?n of a capacity that was possibly too low, 
the instrument then performs the characterisation 
cycle again using the revised concentration es
timate. 

A value for the peak integral above 90% of 
expectation indicates that the concentration was 
probably underestimated at the start and so the 
load volume for the next cycle is set to 10% of the 
previous value. On subsequent cycles the load 
volume will be increased until the obtained peak 
integral falls in the 70-90% range. 

Second Cycle (C = 2) 

The range comparison is made again this time 
from the second cycle peak integral. Integrals fall
ing within the range are ignored and the next cycle 
is performed without adjustment. Integral values 
below 70% will indicate that the column has possi
bly become fouled since the first cycle 
(concentration overestimate is not possible this 
time since it would have been detected and cor
rected on the first cycle). If on the first cycle an 
underestimate was diagnosed then the concentra
tion is recalculated from the eluted mass and the 
volume of feed applied. Using this corrected- con
centration, the feed volume is then adjusted and 
the next cycle performed. This strategy will work 
because if an underestimate was diagnosed on the 
first cycle, the feed volume will have been set to 
10% of the original feed value (see above). Con
sequently, one would have expected to obtain a 
low peak integral on the second cycle in order to 
recalculate the feed concentration accurately. 

If a concentration underestimate was not di
agnosed on the first cycle, then the yield obtained 
is tested to determine whether it is below a preset 
lower limit. If it is, then the run is aborted and a 
column replacement is recommended. If the yield 

is above the preset lower limit then the software 
determines that a cleaning cycle should be per
formed before the next cycle. 

If the second cycle peak integral is above 90% 
s of the expected value then an overload is assumed 

and the load volume is reduced by 10%. This 
protects against a loss at antibody in the unbound 
protein fraction because the capacity was exceed
ed. 

10 

Subsequent Cycles (C > 2) 

As before, the integral obtained is compared 
1s with the range 7090%. Integrals falling below 70% 

indicate column fouling and this leads to the same 
analysis of yield as for the second cycle case 
above. However, if the yield is below the preset 
lower limit then the run may be aborted and a 

20 column replacement is recommended. If the yield 
is above this preset lower limit. then the software 
checks to seewhether a cleaning cycle was per-· 
formed before the last cycle. It it was, then another 
cleaning is performed before the next cycle but the 

25 loaded volume is reduced to an amount deter
mined from the actual yield of the most recent 
cycle. This takes account of the gradual loss of 
column capacity as fouling increases cycle by cy
cle. If no cleaning took place, then the column is 

so cleaned and the next cycle runs without a reduction 
in load volume, since the cleaning may well restore 
the capacity. 

For peak integrals above 90%, the same load 
reduction sequence is triggered as for the same 

35 case for the second cycle above. 
The peak analysis routines are as follows, in a 

preferred embodiment:-

40 1 . Peak Shape. 

The peak shape analysis is performed by the 
control computer after every separation run on the 
instrument. The objective is to detect on-line any 

45 deterioration in performance during the run and 
then to take action to correct it. 

The first step is to perform a calculation on the 
peak and determine a parameter (skewness) which 
represents the extent to which the eluted peak 

50 diverges from a symmetric distribution. The skew
ness factor obtained is then compared with a 
preset level of acceptable skewness and if a value 
in excess of this acceptable level is found, then 
corrective action is taken. The acceptable level of 

55 skewness (P) is a variable resident in the software 
which is set from experimental determination of the 
best peak shape obtainable with the system. A new 
column has a P value which is set on installation of 

5 
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the column. As the performance of the column 
deteriorates. the P value is adjusted so that at any 
time it represents the best peak shape obtainable 
with the particular column in place. 

There is further constant (P') which represents 
an extreme value for the skewness. At the point 
where the determined skewness reaches p', it is 
judged that the column in place is no longer ser
vicable and should be replaced. 

Once the skewness value has been deter
mined. the software proceeds to work through a 
decision tree which enables it to take the appro
priate corrective action. 

Two basic factors can cause the eluted peak 
shape to deteriorate from the expected shape. 

The first of these is elution pH. If the charac
terisation sequence determines an elution pH which 
in practice turns out to be too high, then antibody 
will not be eluted from the column with the maxi· 
mum efficiency and so the peak obtained will tend 
to broaden and an extended tail to the peak may 
be obtained. The second factor is column fouling. 
The crude feedstocks that are used with the instru
ment may contain lipid and denatured protein 
which will tend to interact with the column in a non
specific fashion and may not be eluted during 
normal cycling. Eventually the build up of these 
materials will give rise to uneven flow through the 
column and consequently the shape of the eluted 
peak will deteriorate. This may be corrected whole
ly or in part by cleaning the column with appro
priate solutions. 

Before any production run the column will have 
been cleaned and so if poor peak shape is de
tected at the outset it most likely to be a pH 
problem and so initially the software adjusts the 
elution pH downward by 0.5. However, if during the 
characterization experiments the apparatus detect
ed a second unwanted peak within 1 pH unit of the 
peak of interest. pH adjustment would not be at
tempted as this might lead to inadequate resolution 
of the two components. The next separation cycle 
is then run and the skewness factor determined. If 
there has been an improvement over the previous 
cycle but the skewness is still above the preset 
'lalue 'P' then the pH is again decremented by 0.5 
and another cycle is performed. If the skewness is 
now below P then the next cycle is performed 
without further adjustment. 

Once the potential to improve the shape using 
pH has been exhausted or the shape improvement 
has resuited in a skewness of less than P, then a 
flag is set in software to indicate that no further pH 
adjustment should be attempted. 

Where a pH adjustment is made and fails to 
improve the peak shape on the next production 
cycle. then the pH is restored by 0.5 and a clean
ing sequence is performed before the next produc-

tion cycle. 
If a poor peak shape fails to be improved by 

pH adjustment or is improved up to a point but still 
has a skewness greater than P, then a cleaning 

5 cycle is performed before the subsequent produc
tion cycle. 

The skewness obtained from the eluted peak 
from a cycle performed after the column has been 
cleaning is checked against p', the maximum al-

10 lowable skewness. If this value is exceeded then 
the instrument warns the operator that the column 
is now performing below specification and recom
mends replacement. Whether p' is exceeded or 

-not, the software resets P to the skewness deter-
15 mined on the cycle following a clean since this is 

now likely to be the best possible peak shape 
obtainable with tlie column in place. 

The new value of P is retained in software for 
use on subsequent runs since this variable is a 

20 characteristic of the column installed on the ma
chine. When the column is replaced, P is reset to 
the original value. 

25 Determination of Skewness_ 

Mean (x) 
= (sum from i = 1 to n of xi*yi) /(sum from i = 1 to n 
of yi) 

30 Variance(s2) 
={sum from i = 1 to n of yi(xi - x)2) /(sum from i = 1 
to n of yi) 
Standard Deviation = S 
Third Moment (m3) 

35 = (sum from i = 1 to n of yi(xi - x)3) I (sum from 
i = 1 to n of yi) 
Coefficient of Skewness = m3/S3 

where, Yi = protein concentration value at a point, 
Xi along the eluted volume axis of the peak; and 

40 i = the number of the coordinate out of a total of n 
coordinates which define the peak. 

The coefficient of skewness will be 0 for a 
perfectly symmetrical peak and will have increasing 

45 positive or negative values reflecting the extent to 
which the leading or trailing edges of the peak 
deviate from normality. 

Under the situation described here only trailing 
edge deviations will be observed and hence the 

50 extent of the positive-' value for the skewness can 
be used as a measure of the extent to which the 
eluted peak "tails". 

This mathematics is a well known statistical 
manipulation and is included for information only. 

55 The sequence of steps is illustrated in Fig. 2. 

6 

In the above procedure no account is taken of 
the nature of the de~erioration in the peak shape. 
Only the extent of deviation from a symmetrical 
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peak is considered. 
By means of the following procedure it is pos

sible to separate shape changes leading to wider 
but symmetrical peaks from wider but asymmet
rical peaks. This is of use to the control system 
because wide symmetrical peaks are usually the 
result of column fouling whilst wide asymmetrical 
peaks are usually the result of too high an elution 
pH. 

This procedure works as follows:-
After the peak has been eluted from the col

umn, two measurements are made. Firstly the 
width of the peak is measured between set thresh
olds of protein concentration. Secondly, the posi
tion of the peak maximum is measured and the 
width of the leading edge of the peak is deter
mined. 

If the peak width is less than a preset value of 
acceptability (w') then no action is taken. 

If the width exceeds this preset value then the 
width of the leading edge is also compared with a 
preset value of acceptability (I\ In this case if this 
leading edge width is exceeded then a cleaning 
cycle is performed, since this indicates that the 
peak is probably symmetrical but of excessive 
width. 

If the leading edge width is within the limit of i', 
then the instrument decreases the elution pH by 
0.5, since this indicates that, despite the excessive 
width of the peak overall, the leading edge is 
normal. 

In deciding whether to adjust the pH down
ward, the software first checks from the charac
terisation data that there is not a second peak set 
to elute at a lower pH. If such a second peak does 
exist and it is within a pH unit of the peak of 
interest, then a reduction in elution pH would cause 
co-elution of the two. 

It will be appreciated that these two strategies 
for managing changes in the shape and width of 
eluted peaks can be combined. 

The apparatus according to the present inven
tion may incorporate a number of optional features 
to aid effective use. 

One such feature is an automatic arrangement 
for changing to an alternative filter. The inlet stream 
to the chromatography column should, desirably, 
pass through a filter to exclude undissolved resi
dues. In the course of time such a filter becomes 
overloaded and ceases to be efficient. A simple 
arrangement for overcoming this problem is to 
have two filters connected in parallel, with the flow 
of liquid controlled by a toggle valve. Upstream of 
the toggle valve the pipeline is provided with a 
pressure sensor connected to operating means 
serving to actuate the toggle valve. Thus, in opera
tion, liquid passes the pressure sensor and leaves 
the toggle valve to pass through one of the fiiters. 

After a certain time, the back pressure in the sys
tem builds to an undesirable level. The pressure 
sensor and actuating means are calibrated to op
erate when the pressure reaches this predeter-

s mined value and the toggle valve is switched so 
that the liquid flow passes the second filter. The 
first filter can then be removed and cleaned or 
replaced. 

Another useful feature for the apparatus ac-
10 cording to this invention is the provision of sensing 

means, for example small infra-red detectors, to 
monitor liquid levels in the storage vessels to which 
product solutions etc. are delivered. The sensing 
means can be arranged to detect whether the 

15 storage vessel is full or empty. In a particularly 
preferred embodiment, the apparatus is provided 
with means to signal the absence of the vessel, for 
example a spring-loaded interrupter arranged to 
interrupt the infra-red beam if the storage vessel is 

20 removed. The sensing means can be arranged to 
cooperate with control means serving to control 
filling and washing cycles etc. 

In a further preferred embodiment, a device to 
eliminate gas bubbles from the feed stream to the 

2s column comprises 2 level sensing devices moun
ted one above the other in a cyclindrical chamber 
which is also provided with ports for the entry and 
exit of the liquid flow at the base and a further port 
at the top of the chamber above the level sensing 

30 devices which is connected to a valve. This is 
under the control of the computer and when 
opened connects the inside of the chamber to the 
atmosphere. Bubbles of gas entering the chamber 
rise up before they can be removed in the exit 

35 stream and replace the liquid which initially fills the 
chamber. The upper of the 2 level sensing devices 
detects when this collected gas exceeds a certain 
volume and as a consequence the control com
puter opens the vent valve until the gas is replaced 

40 in the chamber by liquid from the inlet stream. If a 
large quantity of gas enters the chamber or if the 
upper level sensing device fails then the second, 
lower level sensor will detect an abnormally large 
quantity of gas in the chamber and as a con-

45 sequence the computer will divert the flow from 
passing through the column in order to protect it 
from damage caused by entry of gas, as well as 
opening the vent valve. 

In another preferred embodiment, the provision 
so of a gradually changing pH in the elutant solution 

over a period of time can be achieved by arranging 
two buffered solutions to flow in parallel to a toggle 
valve connected to a single conduit leading to the 
column. The toggle valve is arranged so that for 

55 part of the cycle one of the buffer solutions is 
passed to the conduit and for the remainder of the 
cycle the other buffer solution is passed to the 
conduit. Control means can be provided to adjust 

7 
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the ratio between these times on a gradually 
changing basis. so that the pH of the emerging 
elutant gradually changes. Throughout the opera
tion. the toggle valve "toggles", i.e. constantly 
switches from one supply to the other and back 
again. Typical buffer solutions for this purpose are 
a phosphate buffer at pH 8.8 and a citrate buffer at 
pH 2.0. For preferance, the conduit is connected to 
the column via auxiliary mixing means, such as a 
small reservoir. optionally fitted with baffles. To be 
effective, the reservoir should have a volume equal 
to the output of the toggle valve over a number of 
toggle cycles. so that the alternate streams of 
buffer have a chance to mix and stabilise before 
passing to the column. In this way an effectively 
linear transition of pH can be achieved very simply. 

Claims 

1. Automatic chromatography apparatus com
prising a column packed with adsorbent or attrac
tant material; 
means for supplying an elutant solution to the 
column: 
loading means for loading controlled quantities of a 
material into the column, the material containing a 
substance to be eluted; 
automatic control means which control the loading 
means so as to load the column with a first charge 
of the material and subsequently to load the col
umn with a second charge of the material, the first 
charge being sufficiently small to ensure that the 
capacity of the column is not exceeded and the 
second charge being sufficiently large to ensure 
that the capacity of the column is exceeded; 
first monitoring means for monitoring and control
ling flow rate to provide accurate flow information 
to enable peak area integration; 
second monitoring means which monitor the peaks 
of elution of the substance from the column result
ing from the first and second charges of material; 
processing means connected to the monitoring 
means and arranged to integrate the elution peak 
with respect to the first charge of material so as to 
derive the concentration of the substance in the 
material. and to determine from the peak of elution 
of the substance from the column resulting from 
the second charge of material the maximum prac
tical capacity of the column for the said substance; 
and, optionally, 
means for providing a controlled change in time in 
a chemical parameter of the elutant supplied to the 
column under control of the control means thereby 
enabling the processing means to determine from 
elution peaks monitored by the monitoring means 

the optimum value for said parameter for elution of 
the said substance and whether or not other similar 
substances are being eluted from the column. 

2. Apparatus according to claim 1 including 
s means for providing a controlled change in time in 

a chemical parameter selected from the group con
sisting of pH, ionic strength and chemical composi
tion. 

3. Apparatus according to claim 2 further com-
10 prising supplies of two buffered solutions arranged 

to flow in parallel to a toggle valve arranged to 
alternate between the two solutions, and control 
means arranged to adjust the ratio between the 
times of the flow of each of the solutions on a 

15 gradually changing basis, whereby the pH of the 
emerging elutant gradually changes. 

4. Apparatus according to any of claims 1 to 3, 
wherein the said adsorbent or attractant material 
comprises an inert packing to which is bound an 

20 immunological material. 
5. Apparatus of according to any of claims 1 to 

4, wherein the said immunological material com
prises protein A. 

6. Apparatus according to any of claims 1 to 5 
25 further comprising two filters arranged in parallel, 

upstream of the column; 
a toggle valve arranged to control the flow of liquid 
to the filters; 
a pressure sensing means arranged upstream of 

30 the toggle valve and serving to actuate the toggle 
valve. 

7. Apparatus according to any of claims 1 to 6. 
further comprising sensing means arranged to 
monitor liquid levels in strong vessels to which 

35 product solutions etc are delivered by the column. 
8. Apparatus according to any of claims 1 to 7, 

including a device to eliminate gas bubbles from 
the feed stream to the column, comprising two 
level sensing devices mounted one above the other 

40 in a cylindrical chamber, said chamber being pro
vided with ports for the entry and exit of the liquid 
flow at the base thereof and a further port at the 
top of the chamber above the level sensing devices 
and connected to a controllable valve for venting 

45 the chamber to the atmosphere. 
9. A method of automatic chromatography 

characterisation comprising the steps of: automati
cally; 
loading onto a column packed with adsorbent or 

50 attractant material a relatively small sample con
taining a substance to be eluted, the relatively 
small sample being sufficiently small so as to en
sure that the adsorption capacity of the column is 
not exceeded; 

55 eluting the substance from the column to obtain an 
elution peak; 

8 

integrating the elution peak with respect to the 
relatively small sample so as to derive the con-
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centration of the substance in the sample; 
loading the column with a relatively large sample 
containing the substance, the relatively large sam
ple being sufficiently large to ensure that the ca-
pacity of the column is exceeded: 5 

calculating the maximum practical capacity of the 
column; and, optionally 
providing a controlled change in time in a chemical 
parameter of the elutant supplied to the column to 
determine the optimum value at which the sub- 10 

stance can be eluted. 
10. Apparatus for controlling the efficiency of 

operation of a chromatography column, comprising: 
monitoring means which monitor the shape and 
magnitude of the elution peak of the substance on 15 

the column; 
memory means for storing at least one reference 
and details of one or more corrective actions which 
may counteract deterioration of the said efficiency 
of operation; 20 

comparator means which compare output from the 
monitoring means with the said reference; 
processing means which apply output from the 
comparator means to select a stored corrective 
action; and 25 

control means which automatically execute the se
lected corrective action. 

11. A method of controlling the efficiency of 
operation of a chromatography column, comprising 
the steps of: 30 

monitoring the continuing performance of the col-
umn by automatic elution peak analysis, said peak 
analysis including the comparison of peak shape 
and magnitude with at least one prestored refer-
ence, the analysis further including identifying from 35 

a plurality of prestored options the most probable 
corrective action to counteract deterioration of the 
said efficiency of operation; and 
automatic execution of the identified corrective ac-
tion. 40 

45 

50 

55 

9 
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RADIOPHARMACEUTICAL GENERATION SYSTEM 

The present invention relates to a radiopharmaceutical generation 

system, and is particularly, but not exclusively, related to aspects of control 

5 thereof. 

Background 

Nuclear medicine involves the use of radioactive isotopes (radioisotopes) 

within a body. The radioisotopes are attracted to specific organs, bones or 

10 tissues, and the emissions produced by the radioisotopes are used provide 

information about a particular type of disease. Examples of radioisotopes 

commonly used in nuclear medicine include carbon-11, oxygen-15, fluorine-18 

and bromine-7 5. 

Positron emission tomography (PET) is an example of a nuclear 

15 medicine diagnostic technique whereby images of physiological function of 

organs are acquired by imaging the decay of radio-isotopes bound to molecules 

having known biological properties. Suitable radio-isotopes are synthesized into 

a carrier (also called a tracer) that enables the radio-isotope to be delivered to 

the organ being examined. Such a carrier is commonly referred to as a 

20 radiopharmaceutical. 

One commonly used radio-isotope is Oxygen-15 (150), which is 

produced by deuteron bombardment of natural nitrogen through the 14N(d,n)150 

nuclear reaction; this process is carried out by a device commonly referred to as 

a cyclotron. The present invention is not concerned with the way in which the 

25 radio-isotope is generated, and the cyclotron will not be described in further 

detail. 

One radiopharmaceutical associated with the Oxygen-15 radio-isotope is 
150-labelled water. Typically, 150-labelled water is produced on-line from 

Oxygen -15 in a radiopharmaceutical generator by mixing Oxygen-15 with 

30 hydrogen, in a stochiometric proportion, and passing the mixture over a 

palladium catalyst in an oven at 150°C. The resulting radioactive water vapour 
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5 

diffuses across a semi-permeable membrane (cellulose acetate) into a sterile 

saline solution (0.9% NaCl), which is pumped continuously through the system 

with a medical infusion pump to generate a solution containing 150-labelled 

water. 

One radiopharmaceutical generator suitable for generating 150-labelled 

water is described in an article entitled "Technical performance and operating 

procedure of a bedside [150] water infuser", authored by H Touchon-Danguy et 

al and published in the Journal of Label. Cmpds. Radiopharrn., volllllle 37 pages 

662 - 664, in 1995. 

10 The radiopharmaceutical generator comprises several components, some 

of which are independent of, and others of which are interrelated with, other 

components. This means that, when there is a problem with the operation of the 

radiopharmaceutical generator, it is extremely difficult to work out where, in the 

radiopharmaceutical generator, the problem is. Typically, a technician has to 

15 test each and every component, which can be extremely time consuming and 

have a significant impact on operation of the whole PET facility. Moreover, if 

there is any risk of radioactivity leaks, the entire PET facility is shut down; since 

downtime associated with trouble-shooting is costly and inconvenient, being 

able to identify whether the entire facility requires shutting down becomes 

20 increasingly important. 

The act of noting the progress of the fluid generation process is known 

from US 4,625,118, in which a photoelectric barrier is used to detect output of 

fluid from a syringe. In the US 4,625, 118 system, once the presence of fluid has 

been detected, the configuration of certain valves is modified so as to adjust the 

25 fluid delivery path. Whilst providing a means of triggering a change to the flow 

delivery path (in this case enabling the fluid in the syringe to fill a flushing 

station), this does not provide any detailed information as to the operational 

status of the generator, and thus does not readily facilitate isolation of problems 

with devices therein. 

30 It would thus be desirable to provide a means of improving identification 

of faults associated with the radiopharmaceutical generator. 
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A second problem results from the fact that radioactivity is only 

measured within the radiophannaceutical generator itself. The distance between 

the radiophannaceutical generator and the subject being examined can be 

significant, due to logistical constraints (layout, shielding and safety 

5 requirements etc.). Thus by the time that the radiopharmaceuiical is delivered to 

the subject, the actual level of radioactivity may be substantially different to the 

level measured in the radiopharmaceutical generator. For a radiopharmaceutical 

based on Oxygen-15, which has a half-life of 2 minutes, this distance, and thus 

decay in radioactivity, can be appreciable. 

10 It would thus be desirable to provide a means quantifying the level of 

radioactivity delivered to the subject. 

Summary of the Invention 

According to a first aspect of the present invention there is provided a 

15 radiopham1aceutical generation system comprising: 

a fluid processing system arranged to perform one or more processes in 

relation to a radiophannaceutical, the fluid processing system having a plurality 

of system elements and being arranged to output signals indicative of a state of 

the fluid processing system, each of said system elements having an expected 

20 operative state; and 

25 

at least one monitoring software component arranged to derive data from 

said output signals and to compare said derived data with one or more operating 

conditions in order to identify system elements not in the expected operative 

state. 

The fluid processing system may be a radiophannaceutical generator, 

which, in one embodiment is a water generator, and the one or more processes 

may constitute a radiopharmaceutical generation event. 

Since the expected operating state of system elements is monitored 

during a radiophannaceutical generation event, real-time monitoring of the 

30 generator is possible. This means that fault finding and trouble shooting is 

easier than it is with current systems. 
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Conveniently, the or each system element is arranged to receive one or 

more control signals that have been issued by a controller, and said one or more 

processes (i.e. ra.diopharmaceutical generation event) are performed in 

accordance with said control signals. Additionally the controller is arranged to 

5 output data to the monitoring software component as it issues control signals to 

at least one system element. ill one arrangement the controller comprises at 

least one software component. 

Preferably the controller 1s arranged to receive said output signals 

indicative of the state of the radiopharmaceutical generation system, and it 

10 tracks the state of the radiophannaceutical generator on the basis thereof. ill 

response to a change in the state of the radiopharmaceutical generator, the 

controller is arranged to output data to the monitoring software component. 

Advantageously the monitoring software component includes an 

outputting software component in the form of, for example, a display means or 

15 an alerting means. The outputting component provides a means of 

communicating said real-time state information to an operator of the 

radiopharmaceutical generation system. 

In one arrangement, the radiopharmaceutical generation system elements 

include: a heating device; a radiophannaceutical delivery system comprising an 

20 output to a subject (e.g. patient); a plurality of valves arranged to control the 

path of the delivery system; a dialyser; a pump for pumping the 

radiopharmaceutical around the delivery system; and at least one radioactivity 

detector arranged in the path of the radiopharmaceutical delivery path. The 

system elements are respectively operable to output signals indicative of at least 

25 some of: temperature of heating device; energised status of the valves; flow rate 

through, and pressure applied by, the pump; radioactivity measured by 

radioactivity detector; and time elapsed since the process started. In such an 

arrangement the monitoring software component is arranged to identify which 

of the processes is currently being performed on the basis of data identifying the 

30 energised status of the valves, and the display means is arranged to display a 

natural language descriptor corresponding to said identified process. 
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Alternatively, the monitoring software component is arranged to identify which 

of the processes is currently being performed on the basis of radioactivity data 

measured by the radioactivity detector, since the radioactivity detector is located 

in a specific part of the delivery path of the radiopham1aceutical. 

In the following description, a radiopharmaceutical generator is 

alternatively referred to as a radiochemistry module. 

According to a further aspect of the present invention there is provided a 

radiopham1aceutical generation system comprising: 

a fluid processing system arranged to perfom1 one or more processes in 

10 relation to a radiopharmaceutical, the fluid processing system having at least one 

actuator element capable of adopting a plurality of operating positions, the fluid 

15 

processing system being arranged to determine a current operating position of 

the actuator element and to output a signal indicative of the determined 

operating position; and 

at least one monitoring software component arranged to process data 

derived from said output signal during execution of said one or more processes 

in order to identify a state of the fluid processing system. 

In this aspect of the invention, the operating positions, or states, of actual 

devices are determined, which enables accurate pinpointing of faults, together 

20 with a means of proactively planning for part replacement. Examples of 

25 

actuator elements include flow valves, pumping mechanisms, and the like. 

According to a yet further aspect of the present invention there is 

provided a radioactivity detection system for use in relation to ' a 

radiopharmaceutical, the detection system comprising: 

a fluid processing module arranged to receive a radioisotope and to 

generate a radiopharmaceutical therefrom; 

a radiophannaceutical delivery system arranged to deliver the generated 

radiophannaceutical to a subject, the radiopharmaceutical delivery system 

comprising a delivePJ path operable bet\veen said fluid processing module and 

30 said subject; and 
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a radioactivity detector arranged to measure radioactivity in the delivery 

path and output a signal indicative thereof. 

The fluid processing module may be a radiopharmaceutical generator, 

which, in one embodiment is a ·water generator, and is enclosed within a lead 

5 shielding. In a preferred arrangement, the radioactivity detector is located as 

close to subject as possible thereby quantifying initial radioactivity levels as 

accurately as possible. 1\fore specifically the radioactivity detector is 

conveniently located along the delivery path at a distance of between 5% and 

50% of the delivery path length from the subject, more preferably at a distance 

10 of betvveen 7% and 12% of the delivery path length from the subject. In one 

arrangement, the radioactivity detector is located between 100 and 150 mm from 

the subject, the delivery path having a total length of approximately 1.2 metres; 

in a second arrangement the radioactivity detector is located between 300 and 

350 mm from the subject, the delivery path having a total length of 

15 approximately 3.5 metres. 

This measured data is then used in the post-processing of scanned 

images of the subject, thereby increasing the accuracy of quantitative 

measurements ofbiological activity of the subject. 

20 Brief Description of Drawings 

25 

Figure 1 is a schematic diagram of the radiopharmaceutical generator 

with which embodiments of the invention inter-operate; 

Figure 2a is a schematic diagram showing the valves of Figure 1 

arranged in a first configuration; 

Figure 2b is a schematic diagram showing the valves of Figure 1 

arranged in a second configuration; 

Figure 2c is a schematic diagram showing the valves of Figure 1 

arranged in a third configuration; 

Figure 2d is a schematic diagram showing the valves of Figure 1 

30 arranged in a fourth configuration; 
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Figure 3 is a schematic diagram showing a controller for the 

radiopharmaceutical generator of Figure 1 according to an embodiment of a first 

aspect of the invention; 

Figure 4 is a flow diagram showing steps carried out by the controller of 

5 Figure 3 according to an embodiment of a first aspect of the invention; 

10 

Figure 5 is a schematic diagram of a GUI comprising part of the 

controller of Figure 3; 

Figure 6 is a flow diagram showing further steps carried out by the 

controller of Figure 3; 

Figure 7 is a flow diagram showing yet further steps carried out by the 

controller of Figure 3; 

Figure 8 is a schematic diagram of a GUI comprising part of the 

controller of Figure 3; 

Figure 9 shows a schematic diagram of a nuclear medicine diagnosis 

15 facility according to a second aspect of the invention; 

Figure 10 is a schematic diagram illustrating a holding device for a 

second detector according to the second aspect of the invention; 

Figure 11 is a flow diagram showing steps carried out by the controller 

of Figure 3, which has been modified to process data in accordance with the 

20 second aspect of the invention; and 

Figure 12 is a perspective representation of the ra~iopharmaceutical 

generator according to the first aspect of the invention, comprising a 

radiochemistry module. 
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Overview of Operating Environment of Embodiments of the Invention 

Figure 1 is a schematic diagram of a radiopharmaceutical generator, 

which in this embodiment is a conventional water generator 100, showing a 

catalyst furnace (oven) 101 for producing radioactive water vapour (H2
150); a 

5 saline source 103; a dialyser (semi-permeable membrane) 105 for binding 

radioactive water vapour with saline; a pump 107 for pumping the saline into the 

dialyser 105 and towards subject 115; and a Geiger Muller (GM) tube 109 for 

measuring radioactivity in the saline radiopharmaceutical. Referring also to 

Figure 12, the radiopham1aceutical generator 100 is enclosed in a lead shield 

10 1201, and includes a waste decay coil 1203 (shown schematically as waste 111 

on Figure 1) that allows the radioactive water to decay before it exits the lead 

shield. 

The radiophannaceutical generator 100 also includes two operating 

valves, Vl and V2, which control movement of fluid within the 

15 radiophannaceutical generator 100. Referring to Figures 2a-2d, the valves Vl, 

V2 are configured such that the radiophannaceutical generator 100 can operate 

in a plurality of modes (in the Figure, the pathway through the valve is indicated 

by an open quadrant). In a first mode, shown in Figure 2a (buildup: mode1), VI 

is energised and V2 is de-energised. Thus in one direction D 1, saline is held in 

20 region 113 of the dialyser 105, thereby creating the radiophannaceutical, and in 

another direction D2 saline passes out to waste 111. In a second mode, shown 

in Figure 2b, (infusion: mode2), Vl is de-energised and V2 is energised, which 

means that the radiopharmaceutical present in region 113 is delivered to the 

subject 115 via delivery path 116, passing through the GM tube 109. In a third 

25 mode, shown in Figure 2c, (flushing: mode3), both Vl and V2 are energised, and 

pure saline (from saline source 107) flushes out any radiophannaceutical present 

in the radiophannaceutical generator, the delivery tube 116 and in the subject 

115 itself. In a fourth mode, shown in Figure 2d, (waste: mode4), both Vl and 

V2 are de-energised, so that any remaining material exits via waste output 111. 

30 Preferably the valves include sensors (not shown), which sense whether 

or not the valves are energised. 
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Overview of Embodiments of the fuvention 

In the prior art, control of the radiopharmaceutical generator 100 shown 

in Figure 1 is either manual - by manually opening and closing valves Vl, V2 -

5 or automatic - by means of bespoke control unit. An advantage of controlling 

the radiopharmaceutical generator automatically is that various combinations of 

the modes described above (with differing intervals between successive modes) 

can be pre-programmed, and the timings can be accurately controlled. As a 

result, the valves can be controlled remotely, which, when the fluid involves 

10 radioactive material, is important from the point of view of health and safety. 

However, in lrnown automatic control arrangements, little or no 

information is fed back to the operator regarding the progress of generating and 

infusing the radiopharmaceutical into the subject. As a result, when there are 

problems with operation of the radiopharmaceutical generator 100, it can be 

15 extremely difficult to identify the source of the problem. Typically, a technician 

has to test each and every component, which can be extremely time consuming 

and have a significant impact on operation of the whole diagnostic facility. 

Moreover, if there is any risk to the patient, the entire diagnostic facility has to 

be shut down; since downtime associated with trouble-shooting is costly and 

20 inconvenient, being able to identify whether or not the problem will affect the 

patient, and thus whether the entire facility requires shutting down, becomes 

increasingly important. 

Embodiments of the invention are thus concerned with improving speed 

and accuracy with which the source of the problem is identified. In one 

25 embodiment, the controller includes software components that send data to, and 

request data from, the various radiopharmaceutical generator components, and 

output, e.g. via a display, the data. Since the behaviour of these components can 

be well defined, the data received from the components can be compared with 

specified operating criteria, and/or simply displayed for inspection by an 

30 experienced operator. 
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Turning to Figure 3, an embodiment of the invention, for the case where 

the radiophannaceutical generator is a water generator, will now be described in 

more detail. The controller of the radiopharmaceutical generator 100 comprises 

a programmable logic controller (PLC) 301 and a plurality of operational 

5 software components 311, which run locally on the PLC 301 in response to 

signals received from a conventional PC computer 320. The signals received 

from the PC 320 are generated under control of configuration software 

components 321. The operational software components 311 include s.oftware 

for controlling and retrieving data in respect of the radiopharmaceutical 

10 generator, and the configuration software 321 include software components 

arranged to receive operator-selected and/or operator-specified data, to send 

such data to the operational software 311, and to process data retrieved by the 

operational software 311. In one arrangement, the configuration software 321 is 

written using the Labview® programming language, but the skilled person will 

15 realize that any suitable computer programming language, or combinations of 

computer programming languages, could be used. The operational software 311 

is written using the proprietary programming language associated with the PLC 

301. 

As shown in Figure 3, the computer 320 comprises processing unit 

20 (CPU) 323, memory 324, hard disc drive 325 and I/O device 326, which 

facilitates interconnection of the computer 320 with the PLC 301. Operating 

system programs 327 are stored on the hard disc drive 325, and control, in a 

known manner, low level operation of the computer 320. The computer 320 

also includes a display and keyboard (not shown), which receive input from an 

25 operator and pass, via I/O device 326, the input to the O/S programs 327 in 

accordance with known techniques. 

As also shown in Figure 3, the PLC 301 comprises: a bus 314, into 

which various operating modules can be plugged; a bus controller 315, which 

co-ordinates processing of data associated with the operating modules; and an 

30 I/O device 313, which is arranged both to receive input from external devices 

such as computer 320 and to output signals in accordance with operation of the 
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operating modules. In one arrangement, the input part of I/O device 313 

comprises an RS232 interface which is arranged to receive input signals from 

the computer 320 (via serial link Ll), and the output part ofI/O device 313 has a 

plurality of output tem1inals, each being associated with a different one of the 

5 modules plugged into the bus 3 I 4 and connected to whichever component of the 

radiopharmaceutical generator 100 corresponds to that module. The bus 

controller 315 is arranged to receive data from the RS232 interface, process the 

received data in accordance with the operational software 311, and distribute 

data to an appropriate module on the bus 314. An example of a suitable PLC 

10 301 is the BeckhoffTM PLC (model BC8100); the skilled person would realize 

that other types (notably those manufactured by Siemens™ or a bespoke PLC) 

could be used. The operating modules that plug into the bus 314 are not shown 

in Figure 3, but include: a module for controlling the temperature of the catalyst 

furnace 101; a module for controlling valves Vl, V2; a module for controlling 

15 and monitoring pump 107 and receiving data therefrom; and a module for 

receiving data from the GM tube 109. When the valves Vl, V2 include sensors 

indicating their energised state, the bus 314 also includes a module for receiving 

status data therefrom. 

The functionality associated with energising and de-energising valves 

20 Vl and V2 is conventional. However, other aspects of the operational software 

311 are new, as are aspects of the configuration software 321 for processing 

operator-selected and/or operator -specified data. In particular, the 

configuration software 321 includes a graphical user interface (GUI), which can 

be used to specify operating parameters such as time intervals between mode 

25 changes (i.e. valve energizing and de-energising, Figures 2a - 2d); details of a 

radiophannaceutical generator event; details of data to be retrieved from the 

radiopharmaceutical generator 100; and authentication criteria. These data, once 

entered via the GUI, are sent to the operational software 311 (as will be 

described in more detail below), v.rhich is arranged to transmit corresponding 

30 control signals to the radiophannaceutical generator 100 in order to execute a 

radiophannaceutical event. 
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The operational software 311 is also arranged to inform the 

configuration software 321 of the transmission of such control signals via 

confirmation signals and/or to initiate requests for data from components of the 

rndiopharmaceutical generator during execution of the radiopharmaceutical 

5 event. vVhen the operational software 311 requests data from components of the 

radiopharmaceutical generator, any data received in response thereto are 

forwarded to the configuration software 311 for post processing thereof, 

alongside, or in addition to, the confirmation signals received from the 

operational software 321. Such post-processing facilitates monitoring of real-

10 time perfom1ance of the radiopharmaceutical generator and validation of 

radiopharmaceutical generator events, as is described in more detail below. 

Firstly, however, steps involved in· configuring a radiopharmaceutical 

generator event according to an embodiment of the invention will be described, 

with reference to Figures 4 and 5. Figure 4 is a flow diagram illustrating these 

15 steps and Figure 5 is a schematic diagram showing an example of a graphical 

user interface forming part of the configuration software components 321. 

Turning to Figure 4, at step 401, an operator enters data relating both to the 

subject 115 and to the radiopharmaceutical generator event. This infonnation 

includes the names of the subject 115 and of the clinician responsible for the 

20 radiopharmaceutical generator event, and authentication data. Preferably this 

information is entered via text entry boxes 501, 502, 503, 504, 505 of the GUI, 

shown in Figure 5. In addition, the operator reviews calibration values relating 

to components of the radiopharmaceutical generator on a separate screen, 

accessible via tab 511. These calibration values include background 

25 radioactivity levels and are typically read from the database DB, to which only 

authorized users have access. In the event that the calibration values do not 

represent current conditions, the operator can request such an authorized user to 

change the values in the database. 

The operator then selects 403 one of a plurality of operating protocols, 

30 e.g. from a drop-down menu that is displayed when the cursor hovers over a 

particular region 506 of the GUI. Each protocol typically represents a 
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configuration of the afore-mentioned valve modes (mode1 - mode4), together 

with temporal data relating thereto, and corresponds to a type of 

radiopharmaceutical generator event. The GUI includes an "operate" button 

507, which the operator presses to request the start of a radiopharmaceutical 

5 generator event. The configuration software 321 includes a verification 

software component (not shown), which is arranged to verify that data have 

been entered into particular boxes of the GUI; the start button 507 is disabled by 

the verification software component until certain conditions have been satisfied 

(e.g. data entered into certain boxes 501 ... 505 etc.). 

10 In response to activation of the "operate" button 507, the configuration 

software 321 validates 405 the entered authentication data, e.g. by comparing 

the entered authentication data with an expected entry, which may be stored in 

validation database DB. Assuming the authentication data to be successfully 

validated, the configuration software 321 stores 407, locally, the data entered at 

15 step 401, and then formulates 409 a control string Sl for input to the PLC 301. 

Since in this embodiment data are transmitted via the serial port of the computer 

320, the control string Sl takes the form of a comma delimited hexadecimal 

string. The control string S 1 includes data identifying the protocol selected at 

step 403, together with a request for data relating to at least one of: time since 

20 commencement of the radiopharmaceutical generator event; valve status set by 

the operational software 311; actual status of one or both valves Vl, V2 

(detectable via the sensors associated with the valves); protocol applied by the 

operational software 311; furnace 101 temperature; and radioactivity measured 

by GM tube 109. The request data can be specified either via the GUI, or via 

25 data stored in the database DB, or hard-coded into the configuration software 

321. At step 411, the configuration software 321 outputs the control string SI, 

asynchronously, via the I/O device 326. Configuration software 321 is then 

effectively "paused" until such time as data are received from the PLC 301. 

Turning now to Figure 6, which is a flow diagram showing steps 

30 involved in processing a radiopharmaceutical generator event, aspects of the 

operational software 311 will now be described. The control string S 1 sent at 
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step 411 is received by the operational software 311 and processed (step 601) to 

extract information therein. The extracting step 601 involves decomposing 

control string S 1 into its constituent parts and converting to Boolean or 

numerical data as required. For illustrative purposes it is assumed that the 

5 protocol selected at step 403 corresponds to the following sequence: 120 

seconds buildup (mode1); 20 seconds infusion (mode2); 120 seconds flush 

(mode3), and that the request part includes requests for all data that can be 

monitored during the sequence. Accordingly; having decomposed control string 

S 1, the operational software 311 firstly runs 603 an initialization process, which 

10 involves checking the temperature of the furnace 101 (since if the furnace 

temperature is not sufficiently hot, the radiopharmaceutical generator event 

cannot be processed), de-energising the valves Vl, V2, and requesting the 

operating module corresponding to the valve sensors to record, via its own 

internal clock, the periods in which each valve is energised and de-energised. 

15 Assuming the temperature of the furnace to be within certain specified 

operating limits, at step 605 the operational software 311 initiates the processes 

associated with modei, which involves setting a timer t1, sending a signal to the 

operating module associated with the valves Vl, V2, causing Vl to be 

energised, and noting the time at which the valve is so activated. After 120 

20 seconds have elapsed, the operational software 311 changes mode (steps 609, 

610, 611, 605), sending a signal to the same operating module, which causes Vl 

to be de-energised and V2 to be energised (setting mode2). After 20 seconds 

have elapsed, the operational software 311 again changes mode (steps 609, 610, 

611, 605), sending a signal to the same operating module, which causes V 1 to be 

25 energised (setting mode3); and after a further 120 seconds have elapsed, the 

operational software 311 yet again changes mode (steps 609, 610, 611, 613 

(since the condition at step 611 is, on this cycle, satisfied)), sending a signal to 

the same operating module, this time causing both valves to be de-energised 

(setting mode4). 

30 During these time intervals, the operational software 311 sends signals to 

various operating modules (plugged into the bus 314 of the PLC 301) requesting 
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items of data relating to their operation. Each data item corresponds to a part 

extracted from the control string S 1 at step 601, namely value of timer t1 (time 

elapsed since start of radiopharmaceutical generator event); actual status of the 

valves retrieved from the valve sensors (energised or de-energised); temperature 

5 of the furnace 101; and number of counts recorded by the GIVf tube 109. Data 

items received in response to these signals are, under certain conditions, sent to 

the configuration software 321. In one arrangement, the operational software 

321 monitors (step 607) the values of the requested data items, and, each time a 

value of a requested status data item changes, it creates a comma delimited 

10 hexadecimal return string S2 comprising the or each data item into and sends the 

return string S2 to the RS232 I/O port 313 for receipt by the configuration 

software 321 (step 608). fu addition, each time the operational software 311 

transmits a control signalto a component ofthe radiopharmaceutical generator -

e.g. one of the valves-it generates a return string S2, so that, at the very least, a 

15 return string S2 is sent each time the operational software 311 attempts to 

instigate a mode change. 

If the value of one of the data items has not changed since the last time 

data was sent from the PLC 301, the portion of return string S2 corresponding to 

that data item assumes its previous value. Thus, during the first mode· (Figure 

20 2a), when the saline passing through the GM tube 109 is not radioactive, the 

GM tube 109 is unlikely to register a change in level of radioactivity. Thus if 

one or more return strings S2 are sent to the configuration software 321 during 

this period (due to, e.g. a change in temperature of the furnace 101, or in the 

event that the actual status of the valve changes) the values relating to the GM 

25 tube 109 of successively transmitted return strings S2 are likely to be identical, 

or at least very similar, to one another. However, during the second mode 

(Figure 2b ), when the radiopharmaceutical in region 113 is transported to the 

subject, the level of measured radioactivity (thus part of return strings 82 

corresponding thereto) can be expected to vary. Since return string S2 is 

30 transmitted dming a radiopharmaceutical generator event, the present 
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embodiment makes real-time monitoring of the radiopharmaceutical generator 

possible. 

The configuration software 321 can alternatively or additionally send 

explicit data requests (via request string 83 shown in Figure 3) to the operational 

5 software 311, which causes the operational software 311 either to create return 

string S2 using the data items currently available, or to send requests for the data 

items to the various operating modules and create a return string S2 using the 

data sent in response thereto. 

As a further alternative, the operational software 311 can create and send 

10 a return string S2 to the configuration software 321 periodically. In this 

arrangement the configuration software 321 is configured to poll for such a 

return string S2 with corresponding periodicity. In the event that the 

configuration software 321 cannot identify a return string S2 at an expected 

time, the configuration software 321 is arranged to generate an alert, which may 

15 be output, e.g. via the GUI. 

Turning now to Figures 7 and 8, which are respectively a flow diagram 

showing steps involved in post-processing return string S2 and a schematic 

diagram showing output displayed by the configuration software 321, post

processing of the return string S2 will be described. When a return string S2 is 

20 received at 110 port 326 of the computer 320, the configuration software 321 

firstly performs 701 an error check, and, if the error check is successful, breaks 

703 the return string 82 down into constituent parts and converts 705 the 

constituent parts to boolean or integer/non-integer values in accordance with a 

specified set of conversion rules. The error check involves, for example, 

25 checking the length of return string 82 against a specified length. As described 

above, each of the constituent parts corresponds to a data item - status of the 

valves Vl, V2, temperature of the furnace 101 and/or radioactivity measured at 

the GJ\11 tube 109 etc. - which is subsequently processed by the configuration 

software 321 in order to assess the operating status of the various components of 

30 the radiophannaceutical generator. In one arrangement, the set of rules includes 

one or more rules corresponding to each of the data items in the return string 82, 
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namely valves (actual status and protocol applied), GM tube measurements, 

oven temperature, etc.; for clarity, the following passages will describe post

processing of individual data items in tum. 

Considering firstly post-processing of data relating to valves VI, V2, 

5 step 706 includes identifying whether the return string S2 comprises one or both 

of actual valve data sensed by the valve sensors or/and confirrnation of control 

signals sent by the operational software 311. In the event that both actual and 

confirmation data are available, the mode of operation corresponding to each 

type of data, together with a "natural language" description thereof, are 

10 identified (step 707) from a stored mapping (not shown) between mode and 

description (buildup: mode1; infusion: mode2, flush: mode3, waste: mode4). In 

the event that there is correspondence between the mode identified from the 

valve sensor data and the mode identified from the confirmation of control 

signal data, the natural language description identified at step 707 can be 

15 displayed 709 on the GUI of the configuration software 311 (box 531), for 

inspection by an operator. Monitoring actual, or real-time, status of the valves 

Vl, V2 thus enables the operator to track the progress of a radiophannaceutical 

generator event. In the event that the modes do not agree, an alert is generated. 

If available, the actual times at which the valve sensors ascertained 

20 changes in valve state can also be displayed (not shown), and/or used to quantify 

any latency in the PLC 301 and/or operation of the valves (since the operator 

can compare an expected duration, sp~cified in the protocol selected at step 403, 

with the actual duration (steps 611, 613), and, in the event that the actµal 

duration fails to meet certain conditions (indicating, for example, a failed valve), 

25 generate an alert). In the event that the return string S2 only comprises 

con:fmnation of control signals sent by the operational software 311, there is no 

post-processing of temporal data, and the natural language description of 

operational mode corresponds to that identified from the confirmation data 

alone. 

30 Referring also to Figure 7, and considering next the post-processing of 

data relating to the catalyst furnace 101, having extracted temperature data from 

- 17 -

67 of 2987



WO 2004/080523 PCT/GB2004/001033 

the return string 82, the configuration software 321 applies 721 rules to identify 

whether the temperature is within a specified operating range and displays 723 

the temperature (box 801) on the GUI; in the event that the temperature falls 

outside of the specified operating range, the configuration software 321 

5 constructs and displays an alert (steps 725, 727). Step 723 can also include 

storing the value of the temperature data item, which provides a means of 

tracking historical temperature values. 

Considering next the post-processing of data from the Gl\1 tube 109, step 

731 includes applying a correction to the measured radioactivity data item 

10 values in order to compensate for measurement errors and levels of background 

radioactivity. This step therefore involves retrieving the calibration and 

background values selected at step 401 and applying them to the radioactivity 

values extracted at step 705 in order to identify a corrected level of radioactivity. 

This corrected level is then displayed 733 in real-time on the graph area 521 

15 shown in Figure 5 as a function of elapsed time t1 (itself displayed in box 533, 

shown in Figure 5); successively received return strings S2 thus provide a means 

of tracking the change in radioactivity associated with the radiopharmaceutical 

generator in real-time (since these values are plotted on graph area 521), as well 

as monitoring the magnitude of radioactivity infused into the subject 115. 

20 Thus the above described embodiment enables the operator to monitor 

both the operation of components of the radiopharmaceutical generator 100 and 

the progress of a radiopharmaceutical generator event. This enables prompt 

identification of problems, which in turn facilitates evaluation of the affect of 

the problem on the subject and isolation of the component(s), and only 

25 that/those component(s), responsible for the problem. This reduces the 

possibility of a potentially dangerous event becoming an actual danger, reduces 

time spent investigating the source of the problem, and thus reduces the down

time of a PET facility. 

As stated in the introductory section, a further problem with current 

30 radiopharmaceutical generators is that the level of radioactivity is only measured 

at the radiopharmaceutical generator itself As is well known, the decay of a 
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radio isotope is determined by its half-life, and decays exponentially. The decay 

of the radio-isotope within a subject (measured by the PET facility, and which is 

not a concern of this invention) includes a contribution from its half-life and a 

contribution from any biological effect resulting from the radio-isotopes binding 

5 with molecules of the subject. fu order to ascertain the biological effect, the 

decay resulting from the half-life of the radio-isotope has to be removed from 

measurements, and thus firstly requires quantifying. Referring to Figure 9, the 

radiopharrnaceutical generator 100 and the subject 115 can be separated by a 

reasonable distance, so that it talces a certain amount of time for the 

10 radiopharmaceutical to travel from the radiopharmaceutical generator 100 to the 

subject 115. As a result, the level of radioactivity measured by the detector 109 

within the radiopharmaceutical generator 100 is unlikely to be indicative of that 

infused into the subject. 

If the level of radioactivity measured within the radiopharmaceutical 

15 generator is then used to represent the half-life, the apparent magnitude of the 

biological contribution is likely to be lower than its actual value, since the level 

of radioactivity in the radiopharmaceutical generator can be expected to be 

higher than it is at the subject. For a radio-isotope such as Oxygen-15 this can 

be significant, since the half-life of Oxygen-15 is only 2 minutes. 

20 Referring again to Figure 9, in a second aspect of the invention, the 

radiopharmaceutical generator 100 includes a second radioactivity detector 901, 

which may be another GM tube or other suitable device, positioned in the 

vicinity of the scanner 903 of the PET facility. This facilitates measurement of 

radioactivity as close to the subject 115 as possible, thereby improving 

25 quantitative measurements of a subject's biological properties. In one 

arrangement, for a delivery tube 116 of length 1200 mm, the second 

radioactivity detector 901 could be positioned between 100 and 150 mm from 

the point of entry into the subject. 

If the radiopharmaceutical were infused into an arm, the detector 901 

30 could be located proximate to the delivery tube 116 at the patient's arm. A 

suitable holding device 1001, such as that shown in Figure 10, could be used to 
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secure the detector 901 in place; as can be seen, the delivery tube 116 passes 

through opening 1000 of the holding device 1001 and is thus exposed to the 

detector 901. The holding device 1001 includes a plate 1003 for securing the 

device 1001 to the scanner 903, via holes 1005. 

5 A data output of the second detector 901 can be coupled to the PLC 301 

via a data link and fmiher operating module (not shown), which is configured to 

receive and request data from the detector 901. Alternatively, the operating 

module corresponding to GM tube 109 can be arranged to communicate with 

both the GM tube 109 and the detector 901. Either way, the return string S2 

10 generated by the operational software 311 will be created as described above, 

and in this second aspect of the invention will include data from both the GM 

tube 109 and the detector 901. This means that the configuration software 321 

has to carry out some processing steps not des?ribed in Figure 7. These steps 

are shown in Figure 11; those that are common to both aspects of the invention 

15 are referred to using the reference numerals introduced in Figure 7. fuitially, 

therefore, as for the first aspect of the invention, at step 701 the configuration 

software 321 performs an error check, and, if the error check is successful, 

breaks 703 the return string 82 down into constituent parts, converting 705 the 

constituent parts to boolean or integer/non-integer values in accordance with a 

20 specified set of conversion rules. At steps llOla, llOlb the radioactivity data 

items corresponding to the detectors 109, 901 are corrected to account for 

background and calibration adjustments (note that if the detectors are of 

different types, the background and calibration values specified at step 401 are 

likely to differ). Since the detector 901 is measuring the radioactivity values 

25 close to the subject 115, these corrected values are displayed (step 1102) in the 

graph area 521 and are output for further processing to a processing part of the 

PET facility (not shown). 

In addition to facilitating an improved quantification of the biological 

contribution to any measured decay (measured by the PET facility), these 

30 additional data can be used to monitor the behaviour of the radio-isotope and 

verify operation of the detectors 109, 901. Accordingly, in one arrangement, the 
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radioactivity values measured by the GM tube 109 are adjusted to take account 

of the distance between the two detectors, in order to estimate an expected level 

of radioactivity at the second detector 901 (step 1103). This expected value is 

compared (step 1105) with the actual value measured by the second detector 

5 901, and, if the difference between the expected value and the actual value 

measured by second detector 901 exceeds a specified threshold, an alert is 

generated (step 1109). Since, at this stage, it is unclear which of the detectors 

109, 901 is incorrect, the alert is passed to the processing part of the PET facility 

as well as to the operator of the radiopharmaceutical generator 100 (e.g. via the 

10 GUI). 

Whilst in the first aspect of the invention a specific protocol 

(radiopharmaceutical generator event) involving 120 seconds build-up/ 20 

seconds infusion/ 120 seconds flush is described, other protocols are possible. 

These are selectable from the pop-up menu 507 and include (non-exhaustive 

15 list): 

1. 120 second build-up/ 20 second infusion 1120 second flush; 

2. 120 second build-up I 20 second infusion I 50 second flush; 

3. 120 second build-up I 20 second infusion I 20 second flush; 

4. Activity test: As 1 but V2 permanently to waste to check 

20 radioactivity level; 

5. Sterilise mode: step through all 4 combinations of Vl and V2 

allowing all paths to be cleaned; 

6. Long flush: permanently energise V2 while stepping Vl between 

its 2 states; 

25 7. Take samples: energise V2 for 30 seconds, de-energise for 1 

30 

minute, energise both Vl and V2 for 30 seconds; 

8. Energise Vl and V2 for 50 seconds to fill the line to subject with 

fresh saline; 

9. 

IO. 

Tun1 oven heater ON or OFF as required during maintenance; 

Turn valves Vl and V2 ON or OFF as required during 

maintenance; and 
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11. Terminate mode: valves Vl, V2 OFF. 

Whilst in the above embodiments the connection between the PLC 301 

and the PC is described as being a serial link, the connection could alternatively 

be wireless, e.g. Bluetooth or WLAl'T. 

5 Whilst step 401 involves manually entering data into the GUI, 

identification data could instead be stored in a log file, or similar, and read 

therefrom when the GUI is invoked. 

Whilst in the embodiment relating to the first aspect of the invention 

described above, the operating software 311 requests data from the valves Vl, 

10 V2, GM tube 109 and the furnace 101, the operating software 311 may also 

request data items in respect of the pump 107. Specifically, in the event that the 

pump 107 is equipped with means for measuring pressure and mass flow rate of 

the saline pumped therethrough, the operating software 311 may receive the 

flow rate and pump pressure data (e.g. via another module on bus 314) and 

15 include these data in the return string S2. Processing of a return string S2 

comprising the pump data would then involve monitoring a change in flow rate 

over tin1e, and, if the change satisfied certain conditions, the configuration 

software 321 would create an alert message that includes the option of 

generating a "stop" radiopharmaceutical generator event. h1 addition, the pump 

20 pressure would be monitored over time, and, if a specified rise in pump pressure 

were accompanied by a specified drop in flow rate, the operator would similarly, 

be sent an alert message (and possibility of halting the radiopharmaceutical 

generator). This is particularly useful since a drop in mass flow rate 

accompanied by a rise in pump pressure may signify either a blocked pipe 

25 (harmless) or some reaction by the subject 115 as saline is infused therein 

(potentially harmful). This feature of the invention thus enables the operator a) 

to know that a problem exists that may affect the subject 115; b) to shut down 

the radiopharmaceutical generator 100; c) pinpoint the source of the problem 

accurately and d) investigate the source of the problem far earlier than is 

30 currently possible. 
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5 

It will be understood that the present disclosure is for the purpose of 

illustration only and the invention extends to modifications, variations and 

improvements thereto. 
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CLAIMS 

1. A radiophannaceutical generation system comprising: 

a fluid processing system an-anged to perfonn one or more processes in 

5 relation to a radiophannaceutical, the fluid processing system having a plurality 

of system elements and being arranged to output signals indicative of a state of 

the fluid processing system, each of said system elements having an expected 

operative state; and 

at least one monitoring software component arranged to derive data from 

10 said output signals and to compare said derived data with one or more operating 

conditions in order to identify system elements not in the expected operative 

state. 

2. A system according to claim 1, wherein the or each system 

15 element is arranged to receive one or more control signals, the system including 

a controller arranged to generate said control signals, wherein said one or more 

processes are performed in accordance with said control signals. 

3. A system according to claim 2, wherein the controller is arranged 

20 to receive said output signals indicative of state of the radiopharmaceutical 

generation system. 

4. A system according to claim 3, wherein the controller is arranged 

to track the state of the radiopharmaceutical generation system on the basis of 

25 said received output sigilals, and transmit data indicative of a state of the fluid 

processing system to the monitoring software component in response to a 

change in the state of the radiopharmaceutical generation system. 

5. A system according to claim any one of claim 2 to claim 4, 

30 wherein the signals indicative of a state of the fluid processing system 

correspond to transmission of control signals to at least one system element. 
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6. A system according to any one of the preceding claims, wherein 

the monitoring software component is arranged to trigger a termination control 

signal in response to the derived data satisfying a specified condition, the 

5 termination control signal, when received by a system element, causing a 

currently executing process to terminate. 

7. A system according to any one of the preceding claims, wherein 

the monitoring software component is arranged to trigger a termination control 

10 signal to each of said system elements identified as not being in the expected 

operative state, the termination control signal, when received by said system 

element, causing a currently executing process to terminate. 

8. A system according to any one of the preceding claims, including 

15 alerting means arranged to generate an alert in response to the monitoring 

software component identifying that one of said system elements is not in the 

expected operative state. 

9. A system according to any one of the preceding claims, wherein 

20 the monitoring software component is arranged to process said data derived 

:from said output signals in order to identify a state of the fluid processing 

system. 

10. A system according to claim 9, including an outputting software 

25 component arranged to output data indicative of the identified state. 

30 

11. A system according to claim 10, wherein the outputting sofuvare 

component includes display means arranged to display the data indicative of the 

identified state. 
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12. A system according to claim 11, wherein the display means is 

arranged to display a natural language descriptor corresponding to said 

identified state. 

13. A system according to any one of the preceding claims, wherein 

the fluid processing system includes: a heating device; a radiopharmaceutical 

delivery system comprising an output to a subject; a plurality of valves arranged 

to control the path of the delivery system; a dialyser; a pump for pumping the 

radiophannaceutical around the delivery system; and at least one radioactivity 

10 detector arranged in the path of the radiopharmaceutical delivery path. 

14. A system according to claim 13, wherein the fluid processing 

system is operable to output signals indicative of at least some of: temperature 

of heating device; energised status of the valves; flow rate through, and pressure 

15 applied by, the pump; radioactivity measured by radioactivity detector; and time 

elapsed since the process started. 

15: A system according to claim 14, wherein the monitoring software 

component is arranged to identify which of the processes is currently being 

20 performed on the basis of data identifying the energised status of the valves. 

16. A system according to any one of claim 13 to claim 15, wherein 

the monitoring software is arranged to compare data derived in respect of the 

pump pressure and data derived in respect of the flow rate with specified 

25 operating limits, and, in the event that one or both of the pressure and/or flow 

rate fall outside of the operating limits, to generate an alert. 

17. A system according to any one of the preceding claims, wherein 

the radiopharmaceutical comprises 150-labelled water. 

30 
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18. A computer program product arranged to perform at least some 

of the steps of: 

generating a plurality of control signals for use in control of a fluid 

processing system; 

5 transmitting said generated control signals to a plurality of system 

elements in the fluid processing system; 

communicating data indicative of at least some of said generated control 

signals to a monitoring system; 

processing the communicated data so as to identify expected operating 

10 states of said system elements; 

receiving data indicative of operating states of said system elements; 

comparing the received data against one or more predetermined 

conditions based on the expected operating states, and, in response to the 

received data indicating that one or more of the system elements is not in the 

15 expected state, transmitting data indicative thereof to the monitoring system. 

19. A computer program product arranged to perform at least some 

of the steps of: 

transmitting specified operating conditions to a controller for use m 

20 formulating control signals for controlling a fluid processing system; 

25 

and 

receiving data indicative of a state of the fluid processing system; 

evaluating said received data in accordance with specified conditions; 

generating user-perceptible output indicative of the evaluated data. 

20. A radiopharmaceutical generation system comprising: 

a fluid processing system arranged to perform one or more processes in 

relation to a radiopharmaceutical, the fluid processing system having at least one 

actuator element capable of adopting a plurality of operating positions, the fluid 

30 processing system being arranged to determine a current operating position of 
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the actuator element and to output a signal indicative of the determined 

operating position; and 

at least one monitoring software component arranged to process data 

derived from said output signal during execution of said one or more processes 

5 in order to identify a state of the fluid processing system. 

10 

21. A system according to claim 20, wherein said actuator elements 

include valve elements. 

22. A radiopharmaceutical generation system comprising: 

a fluid processing system arranged to perform one or more processes in 

relation to a radiopharmaceutical in accordance with a plurality of control 

signals, the fluid processing system having a plurality of system elements and 

being arranged to output signals indicative of a state of the fluid processing 

15 system, each of said system elements having an expected operative state; 

a controller airanged to control the fluid processing system, the 

controller having at least one control software component arranged to generate 

at least some of said control signals; 

a monitoring software component arranged to receive data in relation to 

20 the state of the radiopharmaceutical generation system, 

wherein the controller is arranged to track the state of the 

radiopharmaceutical generation system during execution of said one or more 

processes and output data indicative of the same to the monitoring software 

component, the monitoring software component being arranged to compare said 

25 output data with one or more operating conditions in order to identify system 

elements not in the expected operative state. 

23. A radioactivity detection system for use in relation to a 

radiopharmaceutical, the detection system comprising: 

30 a fluid processing module arranged to receive a radioisotope and to 

generate a radiopharmaceutical therefrom; 
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a radiopharmaceutical delivery system arranged to deliver the generated 

radiopharmaceutical to a subject, the radiopharmaceutical delivery system 

comprising a delivery path operable between said fluid processing module and 

said subject; and 

5 a radioactivity detector arranged to measure radioactivity in the delivery 

path and output a signal indicative thereof. 

24. A radioactivity detection system according to claim 23, wherein 

the radioactivity detector is located along the delivery path at a distance of 

10 between 5% and 50% of the delivery path length from the subject, more 

preferably at a distance ofbetween 7% and 12% of the delivery path length from 

the subject. 

25. A radioactivity detection system according to claim 23 or claim 

15 24, wherein the radioactivity detection system includes a processing system 

arranged to process said output signal. 

26. A radioactivity detection system according to any one of claims 

23 to 25, wherein the fluid processing module includes a module radioactivity 

20 detector therein, said module radioactivity detector being arranged to measure 

radioactivity in the fluid processing module and output a signal indicative 

thereof, wherein the processing system is arranged to process said output signal. 

27. A radioactivity detection system according to claim 26, wherein 

25 the processing system is arranged to compare signals received from the 

radioactivity detector and said module radioactivity detector. 

28. A radioactivity detection system according to claim 27, wherein 

an output signal comprises a plurality of signal components, and, for at least one 

30 such signal component received from the module radioactivity detector, the 
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processing system is arranged to identify a corresponding component in the 

signal received from the radioactivity detector. 

29. A radioactivity detection system according to claim 27 or claim 

5 28, wherein, for at least one such signal component received from the module 

radioactivity detector, the processing system is arranged to identify the temporal 

delay between detection thereof and detection of a corresponding component in 

the signal received from the radioactivity detector. 

10 30. A radioactivity detection system according to any one of claim 

15 

26 to claim 29, wherein the processing system is arranged to receive data 

indicative of distance between the radioactivity detector and said module 

radioactivity detector. 

31. A radioactivity detection system according to claim 30 when 

dependent on any one of claim 27 to claim 29, wherein, for any signal 

component of the signal received from the radioactivity detector, the processing 

system is arranged to estimate an expected delay in occurrence thereof in 

relation to a corresponding component of the signal received from the module 

20 radioactivity detector, based on the distance data, and to compare the identified 

temporal delay corresponding to the signal component with the estimated delay. 

32. A radioactivity detection system according to claim 30 or claim 

31 when claim 30 is dependent on any one of claim 27 to claim 29, wherein, for 

25 any signal component of the signal received from the module radioactivity 

detector, the processing system is arranged to estimate an expected radioactivity 

value, based on the half-life of the radioisotope and the distance data, and to 

compare the signal component with the estimated radioactivity value. 

30 33. A radioactivity detection system according to any one of claim 

23 to claim 32, wherein the fluid processing module includes: a heating device; 
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a plurality of valves arranged to control the path of the delivery system; a 

dialyser; and a pump for pumping the radiopharmaceutical around the delivery 

system. 
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3_ ASSIGNEE Nlv'v1E A'J1D RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patenL If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3_ l L Completion of this form is NOT a substitute for filing an assignment 

(Ai NA..c\!IE OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

BRACCO DIAGNOSTICS INC. PRINCETON, NEW JERSEY 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual Gn Corporation or other private group entity 0 Government 

4a_ The following fee(s) are submitted: 

l8l Issue Fee 

0 Publication Fee (No small entity discount permitted) 

[] A.dvance Order - # of Copies _________ _ 

:i. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status_ See 3 7 CFR L29 

0 i\ppHcant asserting srrrnlJ entity status< See 37 CFR J .27 

[] A.p_plicant changing to regular undiscounted fee status. 

'lb_ Payment ofFee(s): (Pleas12 first reapply any previously paid issue f12e shown above) 

[) A check is enclosed_ 

Ci£l Payment by credit card_ Form PT0.·2038 is attached_ 

0 The director is hereby authorized lo charge the required fee(s), any deficiency, or credits any 
over_payn1ent, to Deposit A_ccount Nu1nber -~2_2==-1J?_1~2 _________ (enclose an e;;,.tra copy of tJ1is forrn). 

~QJJ;~;. Absent a valid certification of Micro Entity Status (see forms PTO/SB/l5A and l5B), issue 
fee payrnent in the rnicro entity arnount will not be accepted at the risk of application abandonment. 

NOTE: lf the application was previously under micro entity status, checking this box will be taken 
to be a notification of io';s of entitlement to micro entity status_ 

NOTE: Checking lhis box will be taken to be a notification of loss of entitlement lo small or micro 
entity status, as applicable. 

_NOTE'.~: Thjs forrn rnust be si£ned jn accordance vvith 37 CFR 1.31 and l 33. See 37 CFR 1.4 for signature requirernents and certifications. 

l\uthorized Signature /Paul lJ. La.Vanwa.y,. 1Jr. I Date ___ u_T'_~_l~'~'_2_C~1, __ 2_0_•l_b_c _________ ~ 

Typedorprintednarne Pa.u.1 '-T. La'Vanil'Jay, :.Tr. Registration No. __ "'_~_4_,_6_1_0 ___________ _ 
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Electronic Patent Application Fee Transmittal 

Application Number: 12808467 

Filing Date: 16-Jun-2010 

Title of Invention: 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE 

AND/OR OPERATION AND METHODS OF USE 

First Named Inventor/Applicant Name: Stephen E. Hidem 

Filer: Paul J. Lavanway Jr. 

Attorney Docket Number: 56782.1.7.2 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appl Issue Fee 1501 1 960 960 

106 of 2987



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 960 
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Electronic Acknowledgement Receipt 

EFSID: 26404039 

Application Number: 12808467 

International Application Number: 

Confirmation Number: 3733 

Title of Invention: 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE 
AND/OR OPERATION AND METHODS OF USE 

First Named Inventor/Applicant Name: Stephen E. Hidem 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr. 

Filer Authorized By: 

Attorney Docket Number: 56782.1.7.2 

Receipt Date: 20-JUL-2016 

Filing Date: 16-JUN-2010 

Time Stamp: 19:04:11 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $960 

RAM confirmation Number 0721161NTEFSW19050101 

Deposit Account 9797 

Authorized User Paul Lavanway 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

85274 

1 
Post Allowance Communication - 56782_1_7_2_Bracco_Reasons1 

1 no 
Incoming orAllowance.pdf 

e9180a6bcfde4d7c6590363a0a91273bcb 1 
2d543 

Warnings: 

Information: 

203796 

2 Change of Address 
56782_1_7_2_Bracco_FeeAddr 

no 2 
essForm.pdf 

38481 a79302fe60e039558d3520e787Sf0f2 
a659 

Warnings: 

Information: 

205965 

3 Issue Fee Payment (PT0-85B) Bracco_lssueFeeTransmittal.pd no 1 
e2bff61 0 bd 1 5 f6d a6bb5 bf2098d 8b44d 7 4f5 

4a21 

Warnings: 

Information: 

30699 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
31157e1184c14e06adfdda5f8d0f23Seb0d 

99c7 

Warnings: 

Information: 

Total Files Size (in bytes) 525734 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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22859 
Customer Number 

Patent 
DocketNo.: 56782.1.7.2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

Application No.: 

Stephen E. Hidem 

12/808,467 Group Art Unit: 3735 

Filed: June 16, 2010 Examiner: Carrie R. Doma 

Title: INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED 
MAINTENANCE AND/OR OPERATION AND METHODS OF USE 

Mailstop Issue Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Dear Commissioner: 

Applicant has reviewed the Examiner's Statement of Reasons for Allowance accompanying the 

Notice of Allowance mailed April 20, 2016. Applicant does not acquiesce in the stated reasons for 

allowance. 

Applicant agrees with the Examiner that the claims are allowable over the prior art. Applicant 

points out, however, that the claims require multiple limitations not taught or suggested by the prior art 

and that the claims are allowable for at least the reasons set forth in Applicant's previous communications. 

Applicant respectfully requests that the Examiner place the preceding comments into the 

prosecution record prior to issuance of the above-identified application. The Examiner is invited to 

telephone the below-signed attorney to discuss this application. 

Dated: July 20, 2016 

FREDRIKSON & BYRON, P.A. 
200 South Sixth Street, Suite 4000 
Minneapolis, MN 55402-1425 USA 
Telephone: (612) 492-7387 
Facsimile: (612) 492-7077 

Respectfully submitted, 

/Paul J. LaVanway, Jr./ 

Paul J. LaVanway, Jr. 
Registration No. 64,610 

Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 06-1910. 

59027420 l.docx 
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PTO/SB/4 7 (03-09) 
Approved for use through 05/31/2015. OMB 0651-0016 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

"FEE ADDRESS" INDICATION FORM 

Address to: Fax to: 
Mail Stop M Correspondence 571-273-6500 
Commissioner for Patents -OR-
P .0. Box 1450 
Alexandria, VA 22313-1450 

INSTRUCTIONS: The issue fee must have been paid for application(s) listed on this form. In addition, 
only an address represented by a Customer Number can be established as the fee address for maintenance 
fee purposes (hereafter, fee address). A fee address should be established when correspondence related to 
maintenance fees should be mailed to a different address than the correspondence address for the application. 
When to check the first box below: If you have a Customer Number to represent the fee address. When 
to check the second box below: If you have no Customer Number representing the desired fee address, 
in which case a completed Request for Customer Number (PTO/SB/125) must be attached to this form. For 
more information on Customer Numbers, see the Manual of Patent Examining Procedure (MPEP) § 403. 

For the following listed application(s), please recognize as the "Fee Address" under the provisions of 37 CFR 
1.363 the address associated with: 

0 Customer Number: 131834 I 
OR 

D The attached Request for Customer Number (PTO/SB/125) form. 

PATENT NUMBER APPLICATION NUMBER 
(if known) 

12/808,467 

Completed by (check one): 

D Applicant/Inventor /Paul J. Lavanway, Jr./ 

Signature 

0 Attorney or Agent of record 64610 Paul J. Lavanway, Jr. 

(Reg. No.) Typed or printed name 

D Assignee of record of the entire interest. See 37 CFR 3.71. 612-492-7387 
Statement under 37 CFR 3.73(b) is enclosed. Requester's telephone number 
(Form PTO/SB/96) 

D Assignee recorded at Reel Frame 
Date 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more that one 
signature is required, see below*. 

0 *Total of 1 forms are submitted. 

This collection of information 1s required by 37 CFR 1.363. The information 1s required to obtain or retain a benefit by the public which 1s to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1.14. This collection is estimated to take 5 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313- 1450. DO NOT SEND COMPLETED FORMS TO THIS A DDRESS. 
SEND TO: Mail Stop M Correspondence, Commissioner for Patents, P .0. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 

) 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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APPLICATION 
NUMBER 

12/808,467 

22859 

FILING or 
37l(c)DATE 

06/16/2010 

GRPART 

UNIT 

3735 
FIL FEE REC'D 

2356 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adm"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

56782.1.7.2 38 5 
CONFIRMATION NO. 3733 

CORRECTED FILING RECEIPT 
FREDRIKSON & BYRON, P.A. 
INTELLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

1111111111111111111111 m~mmmmH~Ull ~j~l 11111111111111111111111 

Date Mailed: 07/07/2016 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Stephen E. Hidem, Plymouth, MN; 
Aaron M. Fontaine, Fridley, MN; 
Janet L. Gelbach, New Albany, IN; 
Patrick M. McDonald, Omaha, NE; 
Kathryn M. Hunter, Knoxville, TN; 
Rolf E. Swenson, Princeton, NJ; 
Julius P. Zodda, Mercerville, NJ; 

Stephen E. Hidem, Plymouth, MN; 
Aaron M. Fontaine, Fridley, MN; 
Janet L. Gelbach, New Albany, IN; 
Patrick M. McDonald, Omaha, NE; 
Kathryn M. Hunter, Knoxville, TN; 
Rolf E. Swenson, Princeton, NJ; 
Julius P. Zodda, Mercerville, NJ; 

Assignment For Published Patent Application 
BRACCO DIAGNOSTICS INC., Princeton, NJ 

Power of Attorney: The patent practitioners associated with Customer Number 22859 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/US09/47031 06/11/2009 
which is a CON of 12/137,356 06/11/2008 PAT 8317674 
and is a CON of 12/137,363 06/11/2008 PAT 7862534 
and is a CON of 12/137,364 06/11/2008 
and is a CON of 12/137,377 06/11/2008 PAT 8708352 
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Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: No 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 04/01/2011 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/808,467 
Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
Title 

INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR 
OPERATION AND METHODS OF USE 

Preliminary Class 

600 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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A.:PPLICATION 
NUMBER 

12/808,467 

22859 

FJUNG or 
37J(c)DATE 

06/16/2010 

GRPA.RT 
TJNJT 

FREDRIKSON & BYRON, P.A. 
INTELLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, iv1N 55402 

FIL FEE J.ff'C'D 

2356 

Ul\Tl'ED STATES D"~PA RTMK'<T OF COMIVmRCF: 
United States Patent and T.rade1nark Office 
A1lcU ~ss FCJR PATEl.JT S 

2~Jl3-1450 

A TTY.DOCK,;c,T. NO TOT CLAIMS IND CLAIMS 

56782.1.7 .2 38 5 
CONFIRMATION NO. 3733 

CORRECTED FILING RECEIPT 

111111111111111111111111]111~1~11 w~111~111111~Rl4111J]lllJllJl lllll 111111111111111111 ~\.,,,Q, .. ,0,.04. ,) 5,,5~ 

Date Mailed: 04/26/20i i 

Receipt is acknowledged o! this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the !ollowinrJ identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verily the accuracy of the data presented on ti1is receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Fmng Receipt incorporating the requested corrections 

Applicant( s) 
Stepi1en E. Hidem, Plymouth, MN; 
Aaron M. Fontaine, Fridley, MN; 
,Janet L Gelbach, New Albany, IN; 
Patrick M. McDonald, Omaha, NE; 
Kathryn M. Hunter, Knoxville, TN; 
Rolf E. Swenson, Princeton, NJ; 
,Julius P. Zodda, Mercerville, N,J; 

Assignment For Published Patent Application 
BRACCO DIAGNOSTICS INC., Princeton, N,J 

Power of Attorney: The patent practitioners associated with Customer Number 22859 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/US09/47031 06/11/2009 

Foeeigu AppUcalious ('You 111ay be eligible to be11efit f10111 U1e Patent P1osecuUon IUghvvay p1og1a111 at U1e 
USPTO. Please see lJ!tn:d_11111111wJ;;i_~_p_tQJ_~Q.2'_ fm 111me i11fo1111atioi1.) 
UNITED STATES OF AMERICA 12/"i37364 06/1 ·if2008 
HN-!Tf.fl 8TATf.8 G-F- +\Mffi+(;A +2'1+8 ·;zg T,z f:l.61 + ++2-0GB 
UNITED STATES OF AMERICA 121137363 06/11i2008 
U~JITED STATES or- AM Erl I GA 12/i ~'.)7356 06/i i/2008 

If Required, Foreign Filing License Granted: 04/01/2011 

(Domestic: P1iority data as claimed by applicant cont.) 
which is a CON of 12/137 356 06/11/2008 PAT 8317674 
!:!ndj_s __ iLCQN_QfJ_2D_;E,J!i~'U.K1L!JL2_QQ_8_J~:~L21:$_<22)J_'.t 
imQj~_;aJ:;_Qb'-{_.Q_f_J2DJ7_J_g!.f __ Qfi.LU.L'.fQ_Q!l 
and ls a CON of l 2/l 3 7 377 06il li2008 PAT 8708352 

The country code and number of your priority application, to be used for filing abroad under tt1e Paris Convention, 

is US 12/808,467 
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Projected Publication Date: 07/14/2011 

Non-Publication Request: No 

Early Publication Request: No 
Title 

INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR 
OPERATION AND METHODS OF USE 

Preliminary Class 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor wt10 wishes patent protection in anoti1er country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has ti1e same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
or patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in tl1at country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of tt1e United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request !or a forei\Jn filing license. The application's filing receipt contains further information and 
guidance as to tl1e status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting tl1e USPTO Contact Center at 800-786-·9199, or it 
can be viewed on t~1e USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/indexJ1tml. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrigl1ts), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries suci1 as China, Korea and Mexico. For questions re\Jarding patent enforcement issues, applicants may 
call tl1e U.S. Government hotline at 1-866-999-HAL T Ci -866-999-4158). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Suct1 licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forti1 in 37 CFR 5.15. The scope and limitations of this license are set fortt1 in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope t1as been granted under 
37 CFR 5.13 or 5.14. 

Tl1is license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). Tt1is 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee !or the security of the subject matter 
as imposed by any Government contract or tl1e provisions of existing laws relating to espionage and the national 
security or tt1e export or technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department o! Energy. 

NOT GRANTED 

No license under 35 U.S.C. i84 tias been granted at tt1is time, if the ptirase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before tt1e expiration of 6 monU1s from tt1e filing date of the application. If 6 monU1s tias lapsed 
from the filing date of tl1is application and the licensee l1as not received any indication of a secrecy order under 35 
U.S.C. i 8 i, tt1e licensee may foreign file the application pursuant to 37 CFR 5. i 5(b). 
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Supplemental 
PTOIS8114 (11-08) 

Approved for use through 04/30/2017. 01\ilB 0651-0032 
U.S. Patent and Trademark Oifice; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995. no persons are required to respond to a co!lection of information uniess it contains a valid 011118 control number. 

I Attorney Docket Number 56782.1.7.2 
Application Data Sheet 37 CFR 1. 76 

I Application Number 12/808,467 

Title of Invention 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR OPERATION AND 
METHODS OF USE 

The application data sheet is part of the provisional or non provisional application for wt1ich it is being submitted The following form contains tt1e 
bibliogrnptiic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or tt1e 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
D Po1iions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 

37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order rnay not be filed electronically.) 

A r pp1can t I f f n orma ion: 
Aoolicant 1 

Applicant Authority @Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name I Suffix 

Stephen E. Hid em I 
Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Miiitary Service 

City Plymouth State/Province I MN I Country of ResidencJ I us 

Citizenship under 37 CFR 1.41(b) us 

Mailing Address of Applicant: 

Address 1 4710 Juneau Lane North 

Address 2 

City I Plymouth I State/Province I MN 

Postal Code 55446 I Countr~ I us 

Ai:mlicant 2 

Applicant Authority @Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name ! Suffix 

Aaron M. Fontaine ! 
Residence Information {Select One) @ US Residency 0 Non US Residency 0 Active US Mi!itary Service 

City Fridley State/Province I MN I Country of Residenc~ I us 

Citizenship under 37 CFR 1.41(bi us 

Mailing Address of Applicant: 

Address 1 5663 West Bavarian Pass 

Address 2 

City I Fridiey I State!Province I MN 

Postal Code 55432 I Countr~ I us 

Aoolicant 3 

Applicant Authority @Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name I Suffix 

Janet L. Gelbach I 
Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Miiitary Service 

City New Albany State!Province I IN I Country of ResidencJ I us 
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Supplemental 
PTOIS8114 (11-08) 

Approved for use through 04/30/2017. OMB 0651-0032 
U.S. Patent and Trademark Oifice; U.S. DEPARTMENT OF COMMERCE 

UnrJer the Paperwork Reduction Act of 1995. no persons are required to respond to a co!lection of information unless it contains a valid OMB control number. 

I Attorney Docket Number 56782.1.7.2 
Application Data Sheet 37 CFR 1. 76 

I Application Number t21amt.4lE 

Title of Invention 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE ANDiOR OPERATION AND 
METHODS OF USE 

Citizenship under 37 CFR 1.41{b) us 

Mailing Address of Applicant: 

Address 1 4204 Shetland Court 

Address 2 

City I New Albany I State/Province I IN 

Postal Code 47150 I Countr~ I us 

Aoolicant 4 

Applicant Authority @Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name ! Suffix 

Patrick M. McDonald ! 
Residence Information {Select One) @ US Residency n Non US Residency 0 Active US Mi!itary Service '-/ 

City Omaha State/Province I NE I Country of Residenc~ I us 

Citizenship under 37 CFR 1.41(bi us 

Mailing Address of Applicant: 

Address 1 15395 Nicholas Street 

Address 2 

City I Omaha I State!Province I NE 

Postal Code 68154 I Countr~ I us 

Aoolicant 5 

Applicant Authority @Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name I Suffix 

Kathryn M. Hunter I 
Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Knoxville State!Province I TN I Country of Residenc~ I us 

Citizenship under 37 CFR 1.41{bi us 

Mailing Address of Applicant: 

Address 1 1312 Judy Reagan Lane 

Address 2 

City I Knoxvi!!e I State/Province I TN 

Postal Code 37931 I Countr~ I us 

Annlicant 6 

Applicant Authority @Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name ! Suffix 

Rolf E. Swenson ! 
Residence Information (Select One) @ US Residency n Non US Residency 0 Active US Military Service '-/ 

City Princeton State/Province I NJ I Country of Residenc~ I us 

Citizenship under 37 CFR 1.41(bi us 
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Supplemental 
PTOIS8114 (11-08) 

Approved for use through 04/30/2017. OMB 0651-0032 
U.S. Patent and Trademark Oifice; U.S. DEPARTMENT OF COMMERCE 

UnrJer the Paperwork Reduction Act of 1995. no persons are required to respond to a co!lection of information unless it contains a valid OMB control number. 

I Attorney Docket Number 56782.1.7.2 
Application Data Sheet 37 CFR 1. 76 

I Application Number _1_2[_~-Q~,_4_g_{'. 

Title of Invention 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE ANDiOR OPERATION AND 
METHODS OF USE 

Mailing Address of Applicant: 

Address 1 35 Fieldston Road 

Address 2 

City I Princeton I State/Province I NJ 

Postal Code 08540 I Countr~ I us 

Annlicant 7 

Applicant Authority @Inventor I QLegal Representative under 35 U.S.C. 117 I QParty of Interest under 35 U.S.C. 118 

Prefix Given Name Middle Name Family Name I 
Ju!ius P. Zodda I 

Residence information (Select One) @ US Residency 0 Non US Residency 0 Active US Miiitary Service 

City Mercerviiie State/Province I NJ I Country of Residenc~ I us 

Citizenship under 37 CFR 1.41(bi us 

Mailing Address of Applicant: 

Address 1 3 Tigers Court 

Address 2 

City I Mercerville I State/Province I NJ 

Postal Code 08619 I Countr~ I us 

All Inventors Must Be Listed - Additional Inventor Information blocks may be ! generated within this form by selecting the Add button. 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33{a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 22859 

Email Address IP@fredlaw.com 

Application Information: 

i@~ I 

Title of the Invention I 
INFUSION SYSTEMS INCLUDING COMPUTER-FACIUTATED MAINTENANCE AND/OR 
OPERATION AND METHODS OF USE 

Attorney Docket Number! 
I 

56782.1.7.2 I Small Entity Status Claimed D 
Application Type I Non provisional 

Subject Matter I Utility 

Suggested Class {if any) ! 
I I Sub Class (if any)I 

Suggested Technology Center (if any) 

Total Number of Drawing Sheets {if any) 27 I Suggested Figure for Publication {if any) I 

EFS Web 2.2.3 
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PTOIS8114 (11-08) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Oifice; U.S. DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995. no persons are required to respond to a co!lection of information unless it contains a valid OMB control number. 

I Attorney Docket Number 56782.1.7.2 
Application Data Sheet 37 CFR 1. 76 

I Application Number l2L8_Qf3_A_6_Z 

Title of Invention 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE ANDiOR OPERATION AND 
METHODS OF USE 

Publication Information: 
D Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

D 
Request Not to Publish. I hereby request that Urn attached application not be published under 35 U.S. 
C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of 
an application filed in another country, or under a multilateral international agreement, that requires publication at 
eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet cloes not constitute a power of attorney in the application (see 37 CFR 1.32). 
Enter either Customer Number or complete the Representative Name section below. If both sections 
are completed the Customer Number will be usecl for the Representative information during processing. 

Please Select One: @ Customer Number I 0 US Patent Practitioner 0 Limited Recognition (37 CFR 11.9) 

Customer Number 22859 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U .S.C. 119(e); 120, 121, or 365(c) or indicate National Stage 
entry from a PCT appiication. Providing this information in the application clata sheet constitutes the specific reference required by 
35 U.S.C. 119(e) or 120, ancl 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), ancl need not otherwise be made part of the specification. 

Prior Application Status Pending ! RM@~~ I 
Application Number Continuity Type 

12808467 a 371 of international 

Prior Application Status Patentee! 

Appiication 
Number 

Continuity Type 

~~C:T/US2009/04703 l ! r--------------------------------------::J Cootj o u aJjo.n of 

Prior Application Status Patentee! 

Appiication 
Number 

Continuity Type 

iPCT/US2009/04703 l i Continuation of !------
Prior Application Status Pending 

Prior Application 
Number 

12137356 

Prior Application 
Number 

12137363 

Application Number Continuity Type 

PCT/US2009/04 7031 Continuation of 

Prior Application Status Patentee! 

App!ication 
Number 

Continuity Type 

!PCTiUS2009/04 703 l l Continuation of 

EFS Web 2.2.3 

Prior Application 
Number 

12137377 

Prior Application Number Filing Date (YYYY-MM-DD) 

PCT/US2009/047031 2009-06-11 

Fi!ing Date 
(YYYY-MM-DD) 

2008-06-11 

Fi!ing Date 
(YYYY-MM-DD) 

2008-06-11 

Patent Number 

8317674 

Patent Number 

7862534 

Issue Date 
(YYYY-MM-DD) 

2012-11-27 

Issue Date 
(YYYY-MM-DD) 

2011-01-04 

Prior Application Number Filing Date (YYYY-MM-DD) 

12137364 2008-06-11 

Fi!ing Date 
(YYYY-MM-DD) 

2008-06-11 

Patent Number 

8708352 

Issue Date 
(YYYY-MM-DD) 

2014-04-29 
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PTOIS8114 (11-08) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Oifice; U.S. DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995. no persons are required to respond to a co!lection of information unless it contains a valid OMB control number. 

I Attorney Docket Number 56782.1.7.2 
Application Data Sheet 37 CFR 1. 76 

I Application Number _1_2[_~-Q~,_4_g_{'. 

Title of Invention 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE ANDiOR OPERATION AND 
METHODS OF USE 

Additional Domestic Benefit/National Stage Data may be generated within this form 
by selecting the Add button. 

Foreign Priority Information: 
This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign appiication for which priority is 
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b) 
and 37 CFR 1.55(a). 

I R~m~¥~ I 
Application Number Country1 Parent Filing Date (YYYY-MM-DD) Priority Claimed 

0 Yes ® No 

Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. 

Assignee Information: 
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 
of the CFR to have an assignment recorded in the Office. 

Assignee 1 

If the Assignee is an Organization check here. ~ 
Organization Name I Bracco Diagnostics Inc. 

Mailing Address information: 

Address 1 107 College Road East 

Address 2 

City Princeton State/Province NJ 

Country I us Postal Code 08540 

Phone Number Fax Number 

Email Address 

Additional Assignee Data may be generated within this form by selecting the Add 
button. 

Signature: 
A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 
CFR 1.4(d) for the form of Urn signature. 

Signature /Elisabeth Lacy Belden/ Date (YYYY-MM-DD) 2010-06-16 

First Name Elisabeth Lacy I Last Name I Belden Registration Number 50751 
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PTOIS8114 (11-08) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Oifice; U.S. DEPARTMENT OF COMMERCE 
UnrJer the Paperwork Reduction Act of 1995. no persons are required to respond to a co!lection of information unless it contains a valid OMB control number. 

I Attorney Docket Number 56782.1.7.2 
Application Data Sheet 37 CFR 1. 76 

I Application Number _1_ZLa.O.aAS1_I 

Title of Invention 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE ANDiOR OPERATION AND 
METHODS OF USE 

This collection of information is required by 37 CFR 1. 76. Ttie information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time wil! vary clepencling upon the individual case. Any comments on the amount of time you require to 
complete this form anclior suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of ·1974 {P.l. 93-579) requires that you be given certain information in connection with your submission of the attached form related to 
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: ("1) the general authority for the collection 
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information 011 this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) 
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine 
whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or 
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of 
the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in 
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, 
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security 
review (35 U.S.C 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records 
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (ie., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about indMduals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant 
to 35 U.S.C 122(b) or issuance of a patent pursuant to 35 U.S.C. 15·1 Further, a record may be disclosed, subject to the limitations of 37 
CFR 1. ·14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to public inspections or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 

FS Web 2.2.3 127 of 2987



---
---

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
17 December 2009 (17.12.2009) 

(51) International Patent Classification: 
A61M 5100 (2006.01) A61M 5114 (2006.01) 

PCT 

I lllll llllllll II llllll lllll lllll lllll llll I II Ill lllll lllll lllll 111111111111111111111111111111111 

(10) International Publication Number 

WO 2009/152323 A2 

Janet, L. [US/US]; 4204 Shetland Court, New Albany, 
IN 47150 (US). 

(21) International Application Number: 
PCT /US2009/04 7031 

(22) International Filing Date: 

(74) Agents: BELDEN, Elisabeth, L. et al.; Fredrikson & By
ron, P.A., 200 South Sixth Street, Suite 4000, Minneapo
lis, MN 55402-1425 (US). 

(25) Filing Language: 

11 June 2009 (11.06.2009) (81) 

English 

English (26) Publication Language: 

(30) Priority Data: 
12/137,364 
12/137,377 
12/137,363 
12/137,356 

11 June 2008 (11.06.2008) 
11 June 2008 (11.06.2008) 
11 June 2008 (11.06.2008) 
11 Jm1e 2008 (11.06.2008) 

us 
us 
us 
us 

(71) Applicant (for all designated States except US): BRAC-

(72) 
(75) 

CO DIAGNOSTICS INC. [US/US]; 107 College Road (84) 
East, Princeton, NJ 08540 (US). 

Inventors; and 

Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, 
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, 
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, 
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, 
SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, 
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

Designated States (unless othenvise indicated. for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

Inventors/Applicants (for US on~y): ZODDA, Julius, P. 
[US/US]; 3 Tigers Court, Mercerville, NJ 08619 (US). 
HUNTER, Kathryn, M. [US/US]; 1312 Judy Reagan 
Lane, Knoxville, TN 37931 (US). SWENSON, Rolf, E. 
[US/US]; 35 Fieldston Road, Princeton, NJ 08540 (US). 
FONTAL.1\'E, Aaron, M. [US/US]; 5663 West Bavmian 
Pass, Fridley, l\1N 55432 (US). HIDEM, Stephen, E. 
[US/US]; 4710 Jm1eau Lane North, Plymouth, MN 55446 
(US). MCDONALD, Patrick, M. [US/US]; 15395 
Nicholas Street, Omaha, NE 68154 (US). GELBACH, 

Published: 

without international search report and to be republished 
upon receipt of tlzat report (Rule 48.2(g)) 

(54) Title: INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR OPERATION AND 
METHODS OF USE 

(57) Abstract: Methods for setting up, maintaining and operating a radiopharmaceutical infusion system, that includes a radioiso
tope generator, are facilitated by a computer of the system. The computer includes pre-programmed instructions and a computer 
interface, for interaction with a user of the system, for example, in order to track contained volumes of eluant and/or eluate, and/or 
to track time from completion of an elution performed by the system, and/or to calculate one or more system and/or injection pa
rameters for quality control, and/or to pertom1 purges of the system, and/or to facilitate diagnostic imaging. 
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PCT 
For receiving OH1cc use on y 

PCT1US09/47031 
International Application No. 

··-··· . ••~-•-·•••-••••-<----·••-••••••••-•••••-rn-••-- • 

REQUEST 
·T f.ITJNE20o9Tfi?o6769Y 
International Filing Date 

·PcT-·iNrnRNATIONALAPPLICATiof.fRoll s 
The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. Name of receiving Office and "PCT International Application" 

Applicant's or agent's file reference 
({f desired) (12 characters maximum) 56782.1. 7 .1 

Box No. I TITLE OF INVENTION 

INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE 
AND/OR OPERATION AND METHODS OF USE 

Box No. II APPLICANT D This person is also inventor 

Name and address: (Family name followed by given name; for a legal entity, fall ofjicia/ designation. Telephone No. 
The address must include postal code and name of country The country of the address indicated in this 

(609) 514-2252 Box is the applicant's State (that is, country) qf residence if no State ef residence is indicated below.) 

BRACCO DIAGNOSTICS, INC. 
107 College Road East Facsimile No. 

Princeton, New Jersey 08540 (609) 514-2429 
us 

Applicant's registration No. with the Office 

D E-mail authorization: Marking this check-box authorizes the receiving Office, the E-mail address 
International Searching Authority, the International Bureau and the International 
Preliminary Examining Authority to use the e-mail address indicated in this Box to 
send, if the Office or Authority so wishes, advance copies of notifications in respect 
of this international application. (See also the Notes to Boxes Nos. fl and Ill.) 

State (that is, country) of nationality: I ~a8 (th.at is. country) of residence: 
us 
This person is applicant 
for the purposes of: 

D all designated 
States 

~ all designated States except 
the United States of America 

D the United States 
of America only 

D the States indicated in 
the Supplemental Box 

Box No. III FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 

~ Further applicants and/or (further) inventors are indicated on a continuation sheet. 

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 

The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s} before the competent International Authorities as: r:8:I agent ocommon 

representative 

Nan1e and address: (Family name followed by given name.for a legal entity.fall official designation. Telephone No. 
The address must include postal code and name qf country.) 

612 .492. 7000 
BELDEN, Elisabeth L. 
FREDRIKSON & BYRON, P.A. 

Facsimile No. 

200 South Sixth Street, Suite 4000 612.492.7077 
Minneapolis, Minnesota 55402-1425 Agent's registration No. with the Office us 

50,751 

~ E-mail authorization: Marking this check-box authorizes the receiving Office, the E-mail address 
International Searching Authority, the International Bureau and the International 

IP@fredlaw.com Preliminary Examining Authority to use the e-mail address indicated in this Box to 
send, if the Office or Authority so wishes, advance copies of notifications in respect 
of this international application. (See also the Notes to Boxes Nos. JI and III.) 

D Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 

Fonn PCT/R0/101 (first sheet) (July 2008) See Notes to the request form 
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Sheet No ... . 4 ... 

Box No. III FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 

If none of the following sub-boxes is used, this sheet should not be included in the request. 

Name and address: (F amity name followed by given name; for a legal entity.full official designation. This person is: 
The address must include postal code and name of count1y. The counlly of the address indicated in this 

D Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) applicant only 
HIDEM, Stephen E. 

IZ1 applicant and inventor 4710 Juneau Lane North 
Plymouth, Minnesota 55446 D inventor only (If this check-box 

us is marked, do not fill in below.) 

Applicant's registration No. with the Office 

State (that is, country) of nationality: I tas (that is. country) of residence: us 
This person is applicant D all designated D all designated States except ~ the United States D the States indicated in 
for the purposes of: States the United States of America of America only the Supplemental Box 

Name and address: (Family name followed by given name; for a legal entity.full official designation. This person is: 
The address must include postal code and name of countly. The countly of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) D applicant only 
FONTAINE, Aaron M. 

IZI applicant and inventor 5663 West Bavarian Pass 
Fridley, Minnesota 55432 D inventor only (If this check-box 

is marked, do not fill in below.) 
us 

Applicant's registration No. with the Office 

State (that is, country) of nationality: 
us I State (that is, country) of residence: us 
This person is applicant D all designated D all designated States except IZJ the United States D the States indicated in 
for the purposes of: States the United States of America of America only the Supplemental Box 

Name and address: (F amity name.followed by given name; for a legal entity,full official designation. This person is: 
17ie address must include postal code and name of country. The country of the address indicated in this 

D Box is the applicant's State (that is, count1y) of residence if1w State of residence is indicated below.) applicant only 
GELBACH, Janet L. 
4204 Shetland Court IZ1 applicant and inventor 

New Albany, Indiana 47150 D inventor only (If this check-box 

us is marked, do not fill in below.) 

Applicant's registration No. with the Office 

State (that is, country) of nationality: I ~Se (that is, country) of residence: us 
This person is applicant D all designated D all designated States except IZI the United States D the States indicated in 
for the purposes of: States the United States of Amedca of America only the Supplemental Box 

Name and address: (Family name followed by given name; for a legal entity,full official designation. This person is: 
The address must include postal code and name of country. The country of the address indicated in this 
Box is the applicant's State (that is, country~ of residence if no State of residence is indicated below.) D applicant only 
McDONALD, Patrick M. 

IZ1 applicant and inventor 15395 Nicholas Street 
Omaha, Nebraska 68154 
us D inventor only (If this check-box 

is marked, do not fill in below.) 

Applicant's registration No. with the Office 

cfse (that is, country) of nationality: I State (that is, country) of residence: us' 
This person is applicant D all designated D all designated States except IZJ the United States D the States indicated in 
for the purposes of: States the United States of America of America only the Supplemental Box 

~ Further applicants and/or (further) inventors are indicated on another continuation sheet. 

Form PCT/R0/101 (continuation sheet) (July 2008) See Notes to the request form 
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Box No. III FURTHER APPLICANT(S) ANO/OR (FURTHER) INVENTOR(S) 

If none ofthefo!loiving sub-boxes is used, this sheet should not be included in the request. 

Name and address: (Family name followed by given name: for a legal entity.full official designation. This person is: 
The address must include postal code and name of country. The country of the address indicated in this 

D Box is the applicant's State (that is, counlly) of residence {(no State of residence is indicated below) applicant only 
HUNTER, Kathryn M. 

~ applicant and inventor 1312 Judy Reagan Lane 
Knoxville, Tennessee 37931 D inventor only (if this check-box 

is marked, do not fill in below) us 
Applicant's registration No. with the Office 

State (that is, countYJ.) of nationality: I ~a8 (that is. country) of residence: us 
This person is applicant D all designated D all designated States except ~ the United States 

D 
the States indicated in 

for the purposes of: States the United States of America of America only the Supplemental Box 

Name and address: (family name followed by given name; for a legal entity.full qfficial designation. This person is: 
The address must include postal code and name qf country The country of the address indicated in this 
Box is the applicant's State (that is, country) of residence if no State ef residence is indicated below.) D applicant only 
SWENSON, Rolf E. 

IZJ applicant and inventor 35 Fieldston Road 
Princeton, New Jersey 08540 D inventor only (If this check-box 

is marked. do not fill in below.) 

us 
Applicant's registration No. with the Office 

State (that is, countiy) of nationality: 

I 
State (that is, countiy) ofresidence: 

us us 
This person is applicant 
for the purposes of: 

Dall designated 
States 

D all designated States except 
the Umted States of America 

~ the United States 
of America only 

D the States indicated in 
the Supplemental Box 

Name and address: (Family name.fol/owed by given name; for a legal entity.full official designation. This person is: 
The address must include postal code and name of country. The country of the address indicated in this 

D Box is the applicant's State (that is, country) qf residence if no State of residence is indicated below.) applicant only 
ZODDA, Julius P. 
3 Tigers Court ~ applicant and inventor 

Mercerville, New Jersey 08619 D inventor only (If this check-box 

us is marked, do not fill in below.) 

Applicant's registration No. with the Office 

State (that is, countly) of nationality: I State (that is, countly) of residence: us us 
This person is applicant D all designated D all designated States except IZI the United States D the States indicated in 
for the purposes of: States the United States of America of America only the Supplemental Box 

Name and address: (Family name followed by given name; for a legal entity.full official designation. This person is: 
The address must include postal code and name of country. The country qfthe address indicated in this 
Box is the applicant's State (that is, country) of residence if no State of residence is indicated below.) D applicant only 

D applicant and inventor 

D inventor only (If this check-box 
is marked, do not fill in below) 

Applicant's registration No. with the Office 

State (that is, country) of nationality: I State (that is, country) of residence: 

This person is applicant D all designated D all designated States except D the United States D the States indicated in 
for the purposes of: States the Umted States of America of America only the Supplemental Box 

D Further applicants and/or (further) inventors are indicated on another continuation sheet. 

Form PCT/RO/IOI (continuation sheet) (July 2008) See Notes to the request form 
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;:,neer 1~0. 

Supplemental Box If the Supplemental Box is not used, this sheet should not be included in the request. 

1. 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

{f,. inanyofthe Boxes, except Boxes Nos. VIII(i) to(v)forwhich 
a special continuation box is provided, the space is insufficient 
to famish all the information: in such case, write ''Continuation 
of Box No .... " (indicate the number oft he Box) and furnish the 
iriformation in the same manner as required according to the 
captions of the Box in which the space was insufficient, in 
particular: 

if more than one person is to be indicated as applicant and/ 
or inventor and no "continuation sheet"' is available: in such 
case. ·write "Continuation of Box No. Ill" and indicate for each 
additional person the same type of information as required in 
Box No. Ill The count1:v of the address indicated in this Box is 
the applicant's State (that is, count1y) of residence if no State qf 
residence is indicated below; 

if, in Box No. II or in any of the sub-boxes of Box No. Ill the 
indication "the States indicated in the Supplemental Box" is 
checked: in such case, write "Continuation qf Box No. II" or 
"'Continuation of Box No.111" or "Continuation of Boxes No. l! 
and No. III" (as the case may be), indicate the name of the 
applicant(s) involved and, next to (each) such name, the State(s) 
(and/or, where applicable, AR/PO, hurasian, European or 
OAP! patentj for the purposes of which the named person is 
applicant; 

if, in Box No. II or in aJW of the sub-boxes of Box No. 111, the 
inventor or the inventor/applicant is not inventor for the 
purposes of all designated States or for the purposes of the 
United States of America: in such case, write "Continuation 
of Box No. II" or "Continuation of Box No. III" or 
"Continuation of Boxes No. II and No. III" (as the case may 
be), indicate the name of the inventor(s) and, ne_.y;f to (each) 
such name, the State(s) (and/or, where applicable, ARJPO, 
Eurasian, European or OAP I patent) for the purposes of which 
the named person is inventor; 

if,' in addition to the agent(s) indicated in Box No. IV, there are 
further agents: in such case, write "Continuation qf 
Box No. IV" and indicate for each further agent the same type 
of information as required in Box No. IV; 

if, in Box No. VJ, there are more than four earlier applications 
whose priority is claimed: in such case, write "Continuation 
of Box No. VI" and indicate for each additional earlier 
application the same type of information as required 
in Box No. VI 

2. If the applicant intends to make an indication of the wish that 
the international application be treated, in certain designated 
States, as an application for a patent of addition, certificate of 
addition, inventor's certificate of addition or utility certificate 
of addition: in such a case, write the name or two-letter code 
of each designated State concerned and the indication "patent 
of addition," "certificate of addition," "inventor's certificate 
of addition" or "utility certificate of addition, "the number of 
the parent application or parent patent or other parent grant 
and the date of grant of the parent patent or other parent grant 
or the date of filing of the parent application (Rules 4.1 l(a)(i) 
and 49bis.l (a) or (b)). 

3. If the applicant intends to make an indication qfthe wish that 
the international application be treated, in the United States of 
America, as a continuation or continuation-in-part of an 
earlier application: in such a case, write "United States of 
America" or "US" and the indication "colltinuation" or 
"continuation-in-part" and the number and the filing date of 
the parent application (Rules 4.1 f(a)(ii) and 49bis.l(d)). 

Form PCT/RO/lOl (supplemental sheet) (July 2008) 

Continuation of Box No. IV: 

BELDEN, Elisabeth L., Reg. No. 50,751 
CHICOINE, Caroline G., Reg. No. 38,198 
DOLAN, John F., Reg. No. 45,382; 
FAIRBAIRN, Kara K., Reg. No. 49,079; 
FELLER, Michael J., Reg. No. 59,296; 
GOLDMAN, Philip M., Reg. No. 31,162 
GRAHAM, Matthew J.S., Reg. No. 54,647 
HALLER, James R., Reg. No. 24,906; 
HIPKINS, Thomas R., Reg. No. 57,659 
KADIEVITCH, Natalie D., Reg. No. 34,196; 
KLEPINSKI, Robert, Reg. No. 30, 187 
McMASTERS, Thomas L. Reg. No. 45,593; 
MENDOZA, Mia E., Reg. No. 56,688 
NEBLETT, Adonis A., Reg. No. 32,358; 
PARZYCH, John S., Reg. No. 52,097; 
SEGELBAUM, Charles D., Reg. No. 42,138; 
SNUSTAD, EricJ., Reg. No. 45,120; 
WEST, David C., Reg. No. 35,735 

all of: 

FREDRIKSON & BYRON, P.A. 
200 South Sixth Street, Suite 4000 
Minneapolis, Minnesota 55402-1425 
us 

See Notes to the request form 

132 of 2987



Sheet No .... !;> ••• 

Box No. V DESIGNATIONS 

The filing of this request constitutes under Rule 4.9(a) the designation of all Contracting States bound by the PCT on the international 
filing date, for the grant of every kind of protection available and, where applicable, for the grant of both regional and national patents. 

However, 

D DE Germany is not designated for any kind of national protection 

D JP Japan is not designated for any kind of national protection 

D KR Republic of Korea is not designated for any kind of national protection 

D RU Russian Federation is not designated for any kind of national protection 

(The check-boxes above may only be used to exclude (irrevocably) the designations concerned if, at the time of filing or subsequently under 
Rule 26bis. J, the international application contains in Box No. VI a priority claim to an earlier national application filed in the particular 
State concerned, in order to avoid the ceasing of the effect, under the national law, of this earlier national application.) 

Box No. VI PRIORITY CLAIM 

The priority of the following earlier application(s) is hereby claimed: 

Filing date Number Where earlier application is: 
of earlier application of earlier application 

national application: (day/month/year) regional application: international application: 
country or Member regional Office receiving Office 

ofWTO 

item (1) 12/137,356 us 
(11.06.2008) 
11 June 2008 

item (2) 12/137,363 us 
(11.06.2008) 
11June2008 

item (3) 
12/137,364 us 

(11.06.2008) 
11June2008 

item (4) 12/137,377 us 
(11.06.2008} 
11June2008 

D Further priority claims are indicated in the Supplemental Box. 

Transmit certified copy: the receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the 
earlier application(s) (only if the earlier application was filed with the Office which for the purposes of this international application 
is the receiving Office) identified above as: 

~ all items D item (1) D item (2) D item (3) D item (4) D other, see Supplemental Box 

Restore the right of priority: the receiving Office is requested to restore the right of priority for the earlier application( s) identified 
above or in the Supplemental Box as item(s) ( ). (See also the Notes to Box No. VI; fitrther 
information must be provided to support a request to restore the right of priority.) 

Incorporation by reference: where an element of the international application referred to in Article 1 l(l)(iii)(d) or (e) or a part of 
the description, claims or drawings referred to in Rule 20.S(a) is not otherwise contained in this international application but is 
completely contained in an earlier application whose priority is claimed on the date on which one or more elements referred to in 
Article 11 ( 1 )(iii) were first received by the receiving Office, that element or part is, subject to confirmation under Rule 20.6, 
incorporated by reference in this international application for the purposes of Rule 20.6. 

Box No. VII INTERNATIONAL SEARCHING AUTHORITY 

Choice of International Searching Authority (ISA) (if more than one International Searching Authority is competent to carry out the 
international search, indicate the Authority chosen; the two-letter code may be used): 

ISA/ .EP. ..................................................................................................................................................................................................... 

Form PCT/R0/101 (second sheet) (July 2008) See Notes to the request form 
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Sheet No .... ~ ... 

Box No. IX CHECK LIST; LANGUAGE OF FILING 

This international application contains: 
(a) on paper, the following number of 

sheets: 

This international application is accompanied by the following Number 
item(s) (mark the applicable check-boxes below and indicate in of items 

request (including 
declaration and 
supplemental sheets) 
description (excluding 
sequence listing and/or 
tables related thereto) 
claims 
abstract 
drawings 

Sub-total number of sheets : 
sequence listing : 
tables related thereto : 
(for both, actual number 
of sheets if Ji led on paper, 
whether or not also 
filed in electronic form; 
see (c) below) 

6 

34 
11 

1 
27 
79 

Total number of sheets : 79 
(b) D only in electronic form 

(Section 80l(a)(i)) 
(i) D sequence listing 

(ii) D tables related thereto 
(c) D also in electronic form 

(Section 80l(a)(ii)) 
(i) D sequence listing 

(ii) D tables related thereto 

Type and number of carriers (diskette, 
CD-ROM, CD-R or other) on which are 
contained the 
D sequence listing: ............... . 
D tables related thereto: ........... . 
(additional copies to be indicated under 
items 9(ii) and/or 1 O(ii), in right column) 

Figure of the drawings which 
should accompany the abstract: 

right column the number of each item): 
1. 181 fee calculation sheet 

2. D original separate power of attorney 

3. D original general power of attorney 

4. D copy of general power of attorney; reference number, 
if any: ........................................... . 

5. D statement explaining lack of signature 

6. D :priority document(s) identified in Box No. VI as 
1tem(s): .......................................... . 

7. D translation of international application into 
(language): ....................................... . 

8. D separate indications concerning deposited microorganism 
or other biological material 

9. D sequence listing in electronic form 
(inaicate type and number of carriers) 

: 

: 

: 

: 

: 

: 

: 

: 

(i) D copy submitted for the purposes of international search under 
Rule 13ter only (and not as part of the international application) : 

(ii) D (only where check-box (b)(i) or (c)(i) is marked in left column) 
additional copies including, where applicable, the copy for the 
purposes of international search under Rule l 3ter : 

(iii) D together with relevant statement as to the identity of the copy or 
copies with the sequence listing mentioned in left column : 

10. D tables in electronic form related to sequence listing 
(indicate type and number of carriers) 

(i) D copy submitted for the purposes of international search under 
Section 802(b-quater) only (and not as part of the international 
application) 

(ii) 

(iii) 

D (only where check-box (b)(ii) or (c)(ii) is marked in left column) 
additional copies including, where applicable, the copy for the 
purposes of international search under Section 802(b-quater) 

D together with relevant statement as to the identity of the copy or 
copies with the tables mentioned in left column : 

11. D copy ofresults of earlier search(es)(Rule 12bis.l(a)) 

12. D other (specifY): .............................. · · · · · · · · · · · · 

Language of filing of the 
international application: English 

BoxNo.X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 

1 

Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious.from reading the request). 

Dated: 11 June 2009 

Elisabeth L. ~~ 50,751 

-------------------- For receiving Office use only --------------------
!. Date of actual receipt of the purported 11 JUNE 2009 ( 11/06/09) 

international application: 2. Drawings: 

3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 

4. Date of timely receipt of the required 
corrections under PCT Article 11 (2): 

5. International Searching Authority 
(if two or more are competent): ISA/ I 

6.D Transmittal of search copy delayed 
until search fee is paid 

D received: 

D not received: 

For International Bureau use only -------------------

Date of receipt of the record copy 
by the International Bureau: 

Form PCT/R0/101 (last sheet) (July 2008) See Notes to the request form 
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22859 
Customer Number 

PATENT 
Attorney Docket No.: 56782.1.7.2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: Stephen E. Hidem 

Application No.: 

Filed: 

12/808,467 

June 16, 2010 

Group Art Unit: 3735 

Examiner: Carrie R. Dorna 

Title: 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED 
MAINTENANCE AND/OR OPERATION AND METHODS OF USE 

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS, REQUEST 
FOR SUPPLEMENTAL ADS, AND REQUEST FOR CORRECTED FILING RECEIPT 

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

This Transmittal is in response to the Notice to File Corrected Application Papers mailed 

May 4, 2016, the period of response for which runs through July 5, 2016 (July 4th falling on a 

federal holiday). This Transmittal is accompanied by a Supplemental Application Data Sheet and 

a Request for a Corrected Filing Receipt. 

Response to Notice to File Corrected Application Papers 

In the Notice to File Corrected Application Papers mailed May 4, 2016 (the "Notice"), the 

Office objected to the pending application for purportedly claiming priority to four US Non

Provisional applications-US 12/137,364; US12/137,377; US12/137,363; and US12/137,356-

with foreign priority claims. The Notice indicated that a 35 U.S.C. § 119(a)-(d) foreign priority 

claim cannot be based on a US application. 

Upon review, Applicant respectfully submits that the priority claim to the four US Non

Provisional applications was properly made as a domestic priority claim in the application and that 

the filing receipt incorrectly listed the priority claims as being foreign priority claims. 

Accordingly, Applicant is enclosing a request for a corrected filing receipt and supplemental 

application data sheet to correct and clarify the prosecution history. Applicant's position that the 

priority claims to the four US Non-Provisional applications was correctly made is supported by 

multiple pieces of evidence in the record. 
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U.S. Application No. 12/808,467 

First, the standards for making a priority claim to a prior application are set out at MPEP 

§ 211.02. Since the present application was filed prior to September 16, 2012, the relevant 

language is as follows: 

For applications filed prior to September 16, 2012, the specific reference to the 
prior application must be in an application data sheet (37 CFR 1.76(a)) and/or in 
the first sentence(s) of the specification following the title, although the Office 
prefers the use of an application data sheet. If applicant is claiming the benefit of 
multiple prior applications, and the reference to the prior applications is in the 
specification, the reference may be in a continuous string of multiple sentences at 
the beginning of the specification. The multiple sentences must begin as the first 
sentence after the title, and any additional sentence(s) including a benefit claim 
must follow the first sentence and not be separated from the first sentence by any 
other sentence not making a benefit claim. If the specific reference is only 
contained in the application data sheet, then the benefit claim information will be 
included on the front page of any patent or patent application publication, but will 
not be included in the first sentence( s) of the specification. 

In the present case, Applicant properly claimed priority to the four US Non-Provisional 

applications through a priority claim made in the first sentence of the specification. In particular, 

in a preliminary amendment accompanying the national stage filing, Applicant amended the 

application specification to include the following first paragraph: 

The present application claims priority to International Application No. 

PCT/US2009/04 7031 filed 11 June 2009. which in tmn claims priority to the following U.S. 

patent applications: US. patent application serial No. 121137,356, filed June l 1, 2008; 

U.S. patent application serial No. 12/137,363, filed June 11, 2008; U.S. patent application 

,-;crial No. 12/137,364, fikd June 11, 2008; and U.S. patent application serial No. 

121137,377, filed June 11, 2008, the teaching of all of which are incorporated herein by 

reference. 

As seen above, the priority claim made in the first paragraph of the specification referenced the 

four US Non-Provisional applications as being US patent applications, not foreign applications. 

Accordingly, the Office should have assigned a domestic priority claim, not a foreign priority 

claim to the four applications on the filing receipt. 

Second, MPEP § 1893.03(c) and 37 C.F.R. § 1.76(g) set out standards for claiming the 

benefit of an earlier filed application in US national stage applications. The provisions state, in 

relevant part: 

In order for a national stage application (of international application "X") to obtain 
benefit under 35 U.S.C. 119(e) of a prior U.S. provisional application, the national 
stage application must comply with the requirements set forth in 37 CFR 1.78(a). 
37 CFR 1.78(a)(2) requires that the prior provisional application must be entitled 

2 
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to a filing date as set forth in 37 CFR 1.53( c ), and the basic filing fee set forth in 
37 CFR 1.16( d) must be paid on the provisional application within the time period 
set forth in 37 CFR 1.53(g). Additionally, the provisional application must name as 
an inventor at least one inventor named in the later filed international application 
"X" and disclose the named inventor's invention claimed in at least one claim of 
the national stage application in the manner provided by the first paragraph of 35 
U.S.C. 112. The national stage application must contain a reference to the 
provisional application identifying it as a provisional application, and including the 
provisional application number (series code and serial number). If the national 
stage application has an international filing date prior to September 16, 2012, then 
the reference must be in either an application data sheet (37 CFR 1.76) or in the 
first sentence(s) of the specification. See pre-AIA 37 CFR 1.78(a)(5)(iii). If the 
national stage application has an international filing date that is on or after 
September 16, 2012, then the reference must be in an application data sheet (37 
CFR 1.76). See 37 CFR 1.78(a)(3). However, the requirement for inclusion of 
the benefit claim in an application data sheet will be satisfied in a U.S. 
national stage application by the presentation of such benefit claim in the 
PCT request form contained in the international application or the presence 
of such benefit claim on the front page of the published international 
application. See 37 CFR 1.76(g). 1 

The requirement in § 1.78 for the presentation of a benefit claim under 35 U.S.C. 
119 , 120 , 121 , or 365 in an application data sheet will be satisfied in a 
national stage application under 35 U.S.C. 371 by the presentation of such 
benefit claim in the Patent Cooperation Treaty Request Form contained in 
the international application or the presence of such benefit claim on the 
front page of the publication of the international application under PCT 
Article 21(2). The requirement in § 1.55 or § 1.78 for the presentation of a 
priority or benefit claim under 35 U.S.C. 119 , 120 , 121 , or 365 in an 
application data sheet and the requirement in § 1.46 for the presentation of the 
name of the applicant under 35 U.S.C. 118 in an application data sheet will be 
satisfied in an application under 35 U.S.C. 111 by the presentation of such priority 
or benefit claim and presentation of the name of the applicant in a Patent 
Cooperation Treaty Request Form. If a Patent Cooperation Treaty Request Form 
is submitted in an application under 35 U.S.C. 111 , the Patent Cooperation 
Treaty Request Form must be accompanied by a clear indication that treatment of 
the application as an application under 35 U.S.C. 111 is desired.2 

In the present case, the current application is a 371 national stage application of 

PCT/US09/47031. The four US Non-Provisional applications were properly claimed on the 

Patent Cooperation Treaty Request Form contained in that international application. Further, the 

priority claims for the four US Non-Provisional applications were published on the front page of 

1 MPEP § 1893.03(c)(II) (emphasis added). 
2 37 CFR § l.76(g) (emphasis added). 
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the international application: W02009/152323. A copy of the Patent Cooperation Treaty 

Request Form for PCT/US09/47031 and the front page of W02009/152323 are attached as 

exhibits to this Transmittal. Accordingly, the benefit claim of the four US Non-Provisional 

applications under 35 USC § 120 was properly made pursuant to MPEP § 1893.03(c) and 37 

C.F.R. § l.76(g). For this additional reason, the priority claim to the four US Non-Provisional 

applications is proper and should be recognized in the application. 

Request for Supplemental ADS and Corrected Filing Receipt 

In view of the above, Applicant respectfully submits that the priority to the four US Non

Provisional applications referenced m the Notice-US 12/137,364; US12/137,377; 

US12/137,363; and US12/137,356-was properly made. To clarify and correct the prosecution 

record, Applicant is enclosing a request for a corrected filing receipt and supplemental application 

data sheet with the present Transmittal. 

The Filing Receipt mailed April 26, 2011, as well as the Application Data Sheet, have been 

amended by way of the annotated corrected Filing Receipt and Supplemental ADS to reflect that 

the present application is a 371 national stage filing of PCT/US2009/047031, filed June 11, 2009, 

which is a Continuation of 12/137,356, filed June 11, 2008, issued as 8,317,674 on November 27, 

2012, and is a Continuation of 12/137,363, filed June 11, 2008, issued as 7,862,534 on January 4, 

2011, and is a Continuation of 12/137,364, filed June 11, 2008, and is a Continuation of 

12/137,377, filed June 11, 2008, issued as 8,708,352 on April 29, 2014. Applicant respectfully 

requests entry of the Supplemental ADS and issuance of a corrected filing receipt reflecting the 

proper priority claim for the application. 

Conclusion 

In view of the foregoing, Applicant believes that all requirements set forth in the Notice 

have been complied with. The Commissioner is authorized to charge any fees due and credit any 

overpayments to Deposit Account No. 06-1910. The Office is invited to telephone the 

undersigned if there are any questions or the Office believes it would be useful. 

Dated: July 5, 2016 

FREDRIKSON & BYRON, P.A. 
200 South Sixth Street, Suite 4000 

Respectfully submitted, 

/Paul J. Lavanway, Jr./ 

Paul J. Lavanway, Jr. 
4 
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Minneapolis, MN 55402-1425 USA 
Telephone: (612) 492-7387 
Facsimile: (612) 492-7077 

59131785_1.docx 

5 

U.S. Application No. 12/808,467 

Registration No. 64,610 

139 of 2987



Electronic Acknowledgement Receipt 

EFSID: 26260974 

Application Number: 12808467 

International Application Number: 

Confirmation Number: 3733 

Title of Invention: 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE 

AND/OR OPERATION AND METHODS OF USE 

First Named Inventor/Applicant Name: Stephen E. Hidem 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr. 

Filer Authorized By: 

Attorney Docket Number: 56782.1.7.2 

Receipt Date: 05-JUL-2016 

Filing Date: 16-JUN-2010 

Time Stamp: 19:42:41 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

3603635 

1 Request for Corrected Filing Receipt 
56 782_ 1 _7 _2_ Corrected_Fi Ii ng 

no 3 
_Receipt-Final.pdf 

66da20a40a24dd4d7b9af701el31 a7b59e9 
164d5 

Warnings: 
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Information: 

139465 

2 Application Data Sheet 
56782_ 1_7 _2_Supp_ADS_man 

no 7 
ups-Final.pdf 

c45313fed34edf70b543352828d388a26e9 
3110a 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

70600 

3 Miscellaneous Incoming Letter 
W02009152323_Publication_P 

no 1 
agel.pdf 

297dd5c94f51b1aa12582959314f73aca70f 
Sb30 

Warnings: 

Information: 

517867 

4 Miscellaneous Incoming Letter W02009152323_Request.pdf no 6 
8080a8558568e0ad60d78d3a6f580fb2583 

18b92 

Warnings: 

Information: 

67671 

5 Miscellaneous Incoming Letter Transmittal_to_Notice.pdf no 5 
37bd1 9Scffc5c01 fa4b907266e6df67aff0c0 

651 

Warnings: 

Information: 

Total Files Size (in bytes) 4399238 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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M 
APPLICATION NO. FILING DATE 

12/808,467 0611612010 

22859 7590 05/04/2016 

FREDRIKSON & BYRON, P.A. 
INTELLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

FIRST NAMED INVENTOR 

Stephen E. Hidem 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PA TENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

56782.1.7.2 3733 

EXAMINER 

DORNA, CARRIER 

ART UNIT PAPER NUMBER 

3735 

NOTIFICATION DATE DELIVERY MODE 

05/04/2016 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address( es): 

IP@FREDLA W.COM 

PTOL-90A (Rev. 04/07) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

\l\N\/W.uspto.gov 

Application No. : 12808467 
Applicant : Hidem 

Filing Date : 06/16/2010 
Date Mailed : 05/04/2016 

NOTICE TO FILE CORRECTED APPLICATION PAPERS 

Notice of Allowance Mailed 

This application has been accorded an Allowance Date and is being prepared for issuance. The 
application, however, is incomplete for the reasons below. 

Applicant is given two (2) months from the mail date of this Notice within which to respond. This 
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS. 

The application is not in compliance with 37 CFR 1.78, as indicated in the attachment. The consequences 
of failure to respond within the above-identified time period are set forth in the attachment. 

Even if the Office has recognized a benefit claim and has entered it into the Office's database and 
included it on applicant's filing receipt, the benefit claim is not a proper benefit claim unless the reference 
in compliance with 37 CFR 1.78 is included, depending upon the application's filing date and as indicated 
in the attachment, in an application data sheet or in the first sentence(s) of the specification and all other 
requirements are met. 

See attachment. 

A copy of this notice MUST be returned with the reply. Please address response to 
"Mail Stop Issue Fee, Commissioner for Patents, 

/NranHem/ 

Publication Branch 

P.O. Box 1450, Alexandria, VA 22313-1450". 

Office of Data Management 
(571) 272-4200 
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Application No. 12808467 

APPLICATION FILED PRIOR TO SEPTEMBER 16, 2012, 
NOT IN COMPLIANCE WITH 37 CFR 1. 78 

D The 37 CFR l.78(a)(2) reference on the application data sheet or in the first sentence(s) of the specification does not indicate the 
relationship (continuation, division, continuation-in-part) to the prior U.S. nonprovisional application or international application 
designating the U.S. See document coded dated, listing application number(s). 

D The 37 CFR l.78(a)(2) reference on the application data sheet or in the first sentence(s) of the specification following the title 
does not provide the U.S. nonprovisional application number (series code and serial number) or, with respect to an international 
PCT application designating the U.S., it provides the international application number or international filing date but not both. 
See document coded dated , in which the following is missing: . 

D The 37 CFR l.78(a)(2) reference on the application data sheet or in the first sentence(s) of the specification following the title 
shows an incorrect, incomplete, or illegible U.S. nonprovisional application number, international PCT application number, or 
international PCT filing date. See document coded dated , in which the following error was made: . 

D The 37 CFR l.78(a)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is 
not present on an application data sheet or in the first sentence(s) of the specification following the title, thus removing the 
validating link under 35 U.S.C. l 19(a)-(d) to a prior foreign application or under 35 U.S.C. 119(e) to a prior U.S. provisional 
application. 

D The 37 CFR l.78(a)(2) reference to the prior U.S. nonprovisional application or international application designating the U.S. is 
not present on an application data sheet or in the first sentence(s) of the specification following the title. 

D The 37 CFR l.78(a)(5) reference to the prior U.S. provisional application is not present on an application data sheet or in first 
sentence( s) of the specification following the title. 

D The 37 CFR l.78(a)(5) reference to the prior U.S. provisional application on an application data sheet or in first sentence(s) of 
the specification following the title does not provide the provisional application number (series code and serial number). See 
document coded dated, in which the following is missing: . 

D The 37 CFR l.78(a)(5) reference to the prior U.S. provisional application on an application data sheet or in first sentence(s) of 
the specification following the title shows an incorrect, incomplete, or illegible U.S. provisional application number. See 
document coded dated , in which the following error was made: . 

[XJ Other: SPEC 6/16/10 incorrectly claims non-provisional applications 12/137364, 12/137377, 12/137363, 12/137356 as a foreign 
priority claim. A 35 U.S.C. l l 9(a)-(d) foreign priority claim cannot be based on a US application .. 

HOW TO RESPOND 

A proper response to this notice would include any one of: (1) a supplemental Application Data Sheet (ADS) pursuant to 37 
CFR l.76(c) which provides benefit information that complies with 37 CFR l.78(a)(2) or 37 CFR l.78(a)(5); (2) an amendment to the 
first sentence(s) of the specification which provides benefit information that complies with 37 CFR l .78(a)(2) or 37 CFR l .78(a)(5); or 
(3) a petition filed pursuant to the provisions of 37 CFR l.78(a)(3) or 37 CFR l.78(a)(6) ifthe benefit information from the document 
identified above by code and date does not accurately reflect the benefits under 35 U.S.C. 119(e), 120, 121 or 365(c) as claimed by 
applicant (a grantable petition would include either a supplemental ADS or an amendment to the first sentence(s) of the specification as 
required by 37 CFR l.78(a)(3)(i) or 37 CFR l.78(a)(6)(i)). Such amendments to the specification or supplemental ADS submission 
may be filed after payment of the issue fee if limited to informalities noted herein. See Waiver of 37 CFR 1.312 for Document 
Required by Office of Patent Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). 

WARNING: If Applicant fails to timely submit a proper response, the benefit information will be deleted and the patent will be 
printed without the benefit information present. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

22859 7590 04/20/2016 

FREDRIKSON & BYRON, P.A. 
INIBLLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

APPLICATION NO. FILING DATE 

12/808,467 06/16/2010 

FIRST NAMED INVENTOR 

Stephen E. Hidem 

EXAMINER 

DORNA, CARRIER 

ART UNIT PAPER NUMBER 

3735 

DATEMAILED: 04/20/2016 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

56782.1.7.2 3733 

TITLE OF INVENTION: INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR OPERATION AND METHODS 
OF USE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE 

nonprovisional UNDISCOUNTED $960 $0 $0 $960 07/20/2016 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

22859 7590 04/20/2016 

FREDRIKSON & BYRON, P.A. 
INIBLLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

APPLICATION NO. FILING DATE 

12/808,467 06/16/2010 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Stephen E. Hidem 56782.1.7.2 3733 

TITLE OF INVENTION: INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR OPERATION AND METHODS 
OF USE 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

DORNA, CARRIER 3735 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE 

$0 $0 

CLASS-SUBCLASS 

600-004000 

2. For printing on the patent front page, list 

( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 

DATEDUE 

07/20/2016 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - #of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31and1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/808,467 06/16/2010 

22859 7590 04/20/2016 

FREDRIKSON & BYRON, P.A. 
INIBLLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

FIRST NAMED INVENTOR 

Stephen E. Hidem 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

56782.1.7.2 3733 

EXAMINER 

DORNA, CARRIER 

ART UNIT PAPER NUMBER 

3735 

DATE MAILED: 04/20/2016 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When OMB approves an agency 
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the OMB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid OMB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
12/808,467 
Examiner 
CARRIE R. DORNA 

Applicant(s) 
HIDEM ET AL. 
Art Unit 
3735 

AIA (First Inventor to File) 
Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. ~This communication is responsive to the amendments filed 6 April 2016. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ;the restriction 
requirement and election have been incorporated into this action. 

3. ~The allowed claim(s) is/are 1-5.37-48 and 51-55. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see httg://www.usoto.govi.Qatents/init events/P.Qh/indexJso or send an inquiry to PPHfeedback@usg_to.gov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1 .84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

/CARRIER DORNN 
Examiner, Art Unit 3735 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 
20160411 

5. D Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

/Charles A. Marmor, 11/ 
Supervisory Patent Examiner, Art Unit 3735 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 12/808,467 

Art Unit: 3735 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Continued Examination Under 37 CFR 1.114 

Page 2 

2. A request for continued examination under 37 CFR 1.114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 6 April 

2016 has been entered. 

Response to Arguments 

3. Applicant's arguments, see pages 13-15, filed 6 April 2016, with respect to the 

rejections of claim 1 and its dependents under 35 U.S.C. 103 (pre-AIA) citing at least de 

Kemp, Fago, and Williams et al. have been fully considered and are persuasive in light 

of the amendments to the claims. The rejections of 6 October 2015 have been 

withdrawn. 

Allowable Subject Matter 

4. Claims 1-5, 37-48, and 51-55 are allowed. 

5. The following is an examiner's statement of reasons for allowance: 

No prior art of record teach and/or fairly suggest a system for generating and 

infusing radiopharmaceuticals required by claim 1, comprising: a computer configured to 
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execute a breakthrough test by controlling the system to activate the pump to fill a test 

vial with an eluate sample, display a time lapse indicating the time passed since 

cessation of the pump, receiving a first activity measurement of the sample and the time 

elapsed since completion of the elution and the first activity measurement, receiving a 

second activity measurement at a later time, and determining a result of the 

breakthrough test using the received activity measurements and time lapsed, within the 

context of the remainder of claim 1. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CARRIER. DORNA whose telephone number is 

(571)270-7483. The examiner can normally be reached on Monday- Friday from 8 am 

- 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles Marmor, II can be reached on (571) 272-4730. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IC. R. D./ 
Examiner, Art Unit 3735 

/Charles A. Marmor, 11/ 
Supervisory Patent Examiner 
Art Unit 3735 
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~~ ' ' ' ' ' 
!837!3371 !A61N5/1001,1002,1007,1014- !U& !AND !ON !2016/04/11! 
I I j 1017, 1027, 1028.cpc. I PGPUB; l l ! 11 :35 l 
I I I I~~~~; I I I I 
I I i I EPO; JPO; i i ! i 
I~ ............. L ................................................................................................ ..l .. ~.~~Y.Y.~~:n ........................ .: ................... !. ........................ ..: 
18381160 !A61N2005/1021.cpc. !U& jAND jON !2016/04/11! 
i i i i PGPUB· i i i 11 ·35 i 

I I I I ~~~t I I I . I 
' ' ' ' EPO· JPO· ' ' ' ' 

1 ........... 1 ........... .J ................................................................................................ ...1 P~B~~~±l ...................... ..J .................. J ........................ ..! 
183912221 jA61M5/007.cpc. !U& !AND !ON !2016/04/11! 
i i i i PGPUB· i i i 11 ·35 i 

I I I I ~~~t I I I . I 
I I i I EPO; JPO; i i ! i 
I~ ............. L ................................................................................................ ..l .. ~.~~Y.Y.~~:n ........................ .: ................... !. ........................ ..: 
18401427 !G21G4/08.cpc. ! U& jAND jON !2016/04/11! 
i i i i PGPUB· i i i 11 ·35 i 

I I I l~~t I I I . I 
' ' ' ' EPO· JPO· ' ' ' ' 

1 ........... 1 ........... .J ................................................................................................ ...1 P~B~~~±l ...................... ..J .................. J ........................ ..! 
I 841 I 38 ! (837 or 838 or 839 or 840) ( display$4 same! U& ! AND ! ON ! 2016/04/ 11 ! 
I I ! tim$3) (((radioactiv$3 with (inject$4 or ! PGPUB; ! ! ! 11 :35 ! 
I I ! infus$4 or fluid)) or ! USPAT; ! ! ! ! 
I I ! radio$1 pharmaceutical$1) with generat$4) I USOCR; i i ! i 
I I ! (control$4 or process$4 or computer) ! EPO; JPO; j j ! j 
I~ ............. L ................................................................................................ ..l .. ~.~~Y.Y.~~:n ........................ .: ................... !. ........................ ..: 
I 842 I 20 j (837 or 838 or 839 or 840) ( display$4 same! U& ! AND ! ON ! 2016/04/ 11 ! 
I I ! tim$3) (((radioactiv$3 with (inject$4 or ! PGPUB; ! ! ! 11 :51 ! 
I I ! infus$4 or fluid)) or ! USPAT; ! ! ! ! 
I I ! radio$1 pharmaceutical$1) with generat$4) ! USOCR; ! ! ! ! 
I I ! (control$4 or process$4 or computer) ! EPO; JPO; ! ! ! ! 
I I ! break$1through ! DERWENT! ! ! ! 

llS43113371j A61N5i1001:1002:1001:10;;;: m us: m11AND 110N mj 2016/04/11 
i i : 1017, 1027, 1028.cpc. PGPUB, ; ; i 13.09 
i i ' USPAT · i i i 

I I I USOCR; I I I 
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l ........ .Jl ............. 11 ................................................................................................ ..Jl .. ~~~~+ll ......................... ll ................ .Jl ........................... 1 
8441160 1',,, A61 N200511021. cpc. I ~~A~; I,_ AND 1',,, ON 1210; :~904/ 111 

I i LJS)CR' ! : 
I ' I EPO; JPo; : ' I : 
i i i DERWENT! i i i 

''''''''''~ ''''''''''''''. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''. ''''''''''''''''''''''''': ''''''''''''''''''''''''': '''''''''''''''''''~ '''''''''''''''''''''''''': 

845!2221jA61M5/007.cpc. 1u& !AND !ON !2016/04/11! 
i ' ; PGPUB· i i ' 13·09 i 

I I I ~~~t; I I I . I 
I i ! EPO; JPO; i i ! j 
i i ! DERWENT! i ! i 

~""""""''"""""""""""""""""""""""""""""""""""""""""""""""""''""""""""""""''""""""""""""''"""""""""''"""""""""""""'' 

846 I 427 ! G21G4/08.cpc. I U& ! AND ! ON ! 2016/04/11 ! 
i i i PGPUB· i i i 13·09 i 

I I I ~~~t I I I . I 
I i ! EPO; JPO; i i ! i 
i i i DERWENT! i i i 

~-~ ,,,,,,,,,,,,,:,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.~ ... ,,,,,,,,,,,,,,,,,,,,,,:,,,,,,,,,,,,,,,,,,,,,,,,,:,,,,,,,,,,,,,,,,,,,.~ ... ,,,,,,,,,,,,,,,,,,,,,,,: 
847 (843 or 844 or 845 or 846) ((display$4 with! U& ! ON ! 2016/04/11 ! 

tim$3) or (tim$3 with count$3) or (tim$3 ! PGPUB; ! ! 13:09 ! 
with elaps$3)) (((radioactiv$3 with ! USPAT; ! ! ! 
(inject$4 or infus$4 or fluid)) or ! UffiCR; ! ! ! 
radio$1 pharmaceutical$1) with generat$4) ! EPO; JPO; ! ! ! 
(control$4 or process$4 or computer) ! DERWENT! ! ! 
break$1 through ! ! ! ! ... ,,,,,~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~· ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~· 

848 135 ("20020129471" "20030004463" U& AND ON 
"20030139640" "20040054319" PGPUB; 13:26 
"20040104160" "20040260143" USPAT; 
"20050187515" "20050277833" UffiCR 
"20050278066" "20060015056" 
"20060151048" "20060173419" 
"20070080223" "20070140958" 
"20070213848" "20070232980" 
"20070260213" "20070282263" 
"20080071219" "20080093564" 
"20080166292" "20080177126" 
"20080191148" "20080237502" 
"20080242915" "20090312630" 
"20090312635" "20100030009" 
"20100312039" "20110071392" 
"20110172524" "20110178359" 
"20110209764" "20120098671" 
"20120305730" "20120310031" 
"20120312980" "20130300109" 
"20140084187" "20140175959" 
"3483867" "3535085" "3543752" 
"3565376" "3710118" "3714429" 
"3774036" "3847138" "3861380" 
"3991960" "3997784" "4096859" 
"4160910" "4212303" "4286169" 
"4336036" "4466888" "4562829" 
"4585009" "4585941" "46231 02" 
"4625118" "4656697" "4674403" 
"4679142" "4755679" "4759345" 
"4769008" "4853546" "4994056" 
"5039863" "5254328" "5258906" 
"5274239" "5395320" "5475232" 
"5485831" "5590648" "5702115" 
"5739508" "5765842" "5827429" 
"5840026" "5885216" "6157036" 
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"6220554" I "6267717" I "6347711" I 
"6442418" I "6450936" I "6454460" I 
"6558125" I "6626862" I "6639237" I 
"6767319" I "6870175" I "6901283" I 
"6908598" I "7091494" I "7163031" I 
"7169135" I "7204797" I "7256888" I 
"7286867" I "7413123" I "7476377" I 
"7504646" I "7522952" I "7586102" I 
"7605384" I "7608831 ") .PN. OR 
("7612999" I "7712491" I "7734331" I 
"7737415" I "7780352" I "7813841" I 
"7825372" I "7862534" I "7996068" I 
"8058632" I "8071959" I "8198599" I 
"8216181" I "8216184" I "8295916" I 
"8317674" I "8431909" I "8439815" I 
"8442803" I "8708352").PN. OR 

.. r~-~-~-~~~T2.:!d.~~-: ..................................................... J ~~~~~~~~~~~~~~~~~~~~~~~~~· ~~~~~~~~~~~~~~~~~~~~~~~~~· ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~· 

EAST Search History (Interference} 

-~eit:::rt~:~:~:~::~~:~:~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::rEJ·~~~;~~~~~:ii~l~~::l::r~;;~:::::::::i 

DD
! ((display$4 with tim$3) (((radioactiv$3 with ! U& !DND !ON ! 2015/09/28! 
! (inject$4 or infus$4 or fluid)) or ! PGPUB;j ! ! 21 :32 ! 
! radio$1 pharmaceutical$1) with generat$4) ! USPAT! ! ! ! 
! ( control$4 or process$4 or computer) pump$4 ! ! ! i ! 
.. ' ' ' ' ' 

............ L.~-~!-~-~!~~L-~~~: .......................................................................... J ................ .1 ........................ 1 ___________________ !_ ________________________ .] 

DD
! ((display$4 with tim$3) (((radioactiv$3 with ! U& !DND !ON i 2016/04/11 i ! (inject$4 or infus$4 or fluid)) or j PGPUB;j j ! 13:03 j 
! radio$1 pharmaceutical$1) with generat$4) j USPATj ! \ ! 
! ( control$4 or process$4 or computer) pump$4 j ! ! ! ! 

"""""J -~-~-~-~!-~!2_!,~E9,~J;:J,~2,:~!E!"!,:""""""""""""""""""""""""""""j """"""""_: """"""""""""_: """"""""'j """"""""""""'_: 

LJD
! ((((radioactiv$3 with (inject$4 or infus$4 or ! U& !DND !DN ! 2016/04/11 i 
! fluid)) or radio$1pharmaceutical$1) with ! PGPUB;! ! ! 13:04 ! 
! generat$4) (cont rol$4 or process$4 or j USPAT j j ! j 

......... J. -~-~~E-~!-~E) ... ~-~-~~~~2.!.~E!?.~.Q-~2.:~L~.: ................................ .J ................ .! ........................ .! ________________ j ......................... .! 

! fluid)) or radio$1pharmaceutical$1) with j PGPUB;j j ! 13:05 j LJD
! ((((radioactiv$3 with (inject$4 or infus$4 or ! U& !DND !DN ! 2016/04/11 ! 

.......... J -~;;~~;:0:.~;~;~]-~h~-~~;~~!!;_~~i~~~: ................. .J --~~~~~J ...................... ...1 ................. J ........................ ..1 
~~ ' 

856 131 !("20020129471" "20030004463" U& !AND ON \2016/04/11 
\ "20030139640" "20040054319" PGPUB;i 13:05 
! "20040104160" "20040260143" . 
! "20050187515" "20050277833" 
! "20050278066" "20060015056" 
~ "20060151048" "20060173419" 
! "20070080223" "20070140958" I "20010213848" "20010232980" 
! "20070260213" "20070282263" 
! "20080071219" "20080093564" 
! "20080166292" "20080177126" 
! "20080191148" "20080237502" 
~ "20080242915" "20090312630" 
! "20090312635" "20100030009" I "20100312039" "20110071392" 
! "20110172524" "20110178359" 
! "20110209764" "20120098671" 
! "20120305730" "20120310031" 
! "20120312980" "20130300109" 
~ "20140084187" "20140175959" "3483867" I 1 "3535085" I "3543752" I "3565376" I 
! "3710118" I "3714429" I "3774036" I 
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"3847138" "3861380" "3991960" 
"3997784" "4096859" "4160910" 
"4212303" "4286169" "4336036" 
"4466888" "4562829" "4585009" 
"4585941" "4623102" "4625118" 
"4656697" "4674403" "4679142" 
"4755679" "4759345" "4769008" 
"4853546" "4994056" "5039863" 
"5254328" "5258906" "5274239" 
"5395320" "5475232" "5485831" 
"5590648" "5702115" "5739508" 
"5765842" "5827429" "5840026" 
"5885216" "6157036" "6220554" 
"6267717" "6347711" "6442418" 
"6450936" "6454460" "6558125" 
"6626862" "6639237" "6767319" 
"6870175" "6901283" "6908598" 
"7091494" "7163031" "7169135" 
"7204797" "7256888" "7286867" 
"7413123" "7476377" "7504646" 
"7522952" "7586102" "7605384" 
"7608831") PN. OR("76 2999" I "7712491" I 
"7734331" I "7737415" I "7780352" I 
"7813841" I "7825372" I "7862534" I 
"7996068" I "8058632" I "8071959" I 
"8198599" I "8216181" I "8216184" I 
"8295916" I "8317674" I "8431909" I 

, __________ 

"8439815" I "8442803" I "8708352").PN. OR . 
J:_~?~-~-~-~~'.'.L~~!:~: _______________________________________________________________ j 

4/11/20163:09:33 PM 
C:\ Users\ cdorna\ Documents\ EAST\ Workspaces\ 12808467 .wsp 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12808467 HIDEM ET AL. 

Examiner Art Unit 

CARRIER DORNA 3735 

CPC 

Symbol Type Version 

G21 G ~~~~~~~~~~~~ 4 rn 08 F 2013-01-01 

A61 N ~~~~~~~~~~~~ 5 rn 1001 2013-01-01 

A61 N ~~~~~~~~~~~~ 2005 rn 1021 A 2013-01-01 

A61 B ~tt~~~ 90 rn 39 2016-02-01 

A61 M ~tt~~~ 5 rn 14 2013-01-01 

G21 F ~tt~~~ 7 rn 00 2013-01-01 

G21 G ~~~~~~~~~~~~ rn 0005 2013-01-01 

A61 B ~~~~~~~~~~~~ 6 rn 507 A 2013-01-01 

A61 B ~~~~~~~~~~~~ 6 rn 107 2013-01-01 

A61 B ~~~~~~~~~~~~ 6 rn 481 2013-01-01 

A61 M ~~~~~~~~~~~~ 5 rn 007 2013-01-01 

A61 M ~~~~~~~~~~~~ 5 rn 142 2013-01-01 

G21 F ttt 3 rn 00 2013-01-01 

A61 K ttt 51 rn 00 2013-01-01 

A61 B ttt 6 rn 037 A 2013-01-01 

A61 B ~~~~~~~~~~~~ 2090 rn 392 A 2016-02-01 

CPC Combination Sets 

Symbol Type Set Ranking Version 

/CARRIER DORNA/ 
Examiner.Art Unit 3735 04/11/2016 Total Claims Allowed: 

22 
(Assistant Examiner) (Date) 

/CHARLES A MARMOR II/ 
Supervisory Patent Examiner.Art Unit 3735 04/15/2016 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1A 

U.S. Patent and Trademark Office Part of Paper No. 20160411 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12808467 HIDEM ET AL. 

Examiner Art Unit 

CARRIER DORNA 3735 

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

G 2 1 G 4 I 08 (2006.01.01) 

CROSS REFERENCE(S) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

/CARRIER DORNA/ 
Examiner.Art Unit 3735 04/11/2016 Total Claims Allowed: 

22 
(Assistant Examiner) (Date) 

/CHARLES A MARMOR II/ 
Supervisory Patent Examiner.Art Unit 3735 04/15/2016 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1A 

U.S. Patent and Trademark Office Part of Paper No. 20160411 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12808467 HIDEM ET AL. 

Examiner Art Unit 

CARRIER DORNA 3735 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 17 33 49 

2 2 18 34 50 

3 3 19 35 18 51 

4 4 20 36 19 52 

6 5 21 7 37 20 53 

6 22 8 38 21 54 

7 23 9 39 22 55 

8 24 10 40 

9 25 11 41 

10 26 12 42 

11 27 13 43 

12 28 14 44 

13 29 15 45 

14 30 16 46 

15 31 17 47 

16 32 5 48 

/CARRIER DORNA/ 
Examiner.Art Unit 3735 04/11/2016 Total Claims Allowed: 

22 
(Assistant Examiner) (Date) 

/CHARLES A MARMOR II/ 
Supervisory Patent Examiner.Art Unit 3735 04/15/2016 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1A 

U.S. Patent and Trademark Office Part of Paper No. 20160411 

162 of 2987



Application/Control No. 

Search Notes 12808467 

Examiner 

CARRIER. DORNA 

CPC-SEARCHED 

Symbol 
A61N5/1002, 1007 
A61N2005/1021 
A61N5/1001, 1002, 1007, 1014-1017, 1027, 1028 
A61N2005/1021 
A61M5/007 
G21G 4/08 
A61N5/1001, 1002, 1007, 1014-1017, 1027, 1028 updated 
A61N2005/1021 updated 
A61 M 5/007 updated 
G21 G 4/08 updated 

Applicant( s )/Patent Under 
Reexamination 

HIDEM ET AL. 

Art Unit 

3735 

Date Examiner 
8/5/14 EF 
8/5/14 EF 
9/2015 CD 
9/2015 CD 
9/2015 CD 
9/2015 CD 
4/2016 CD 
4/2016 CD 
4/2016 CD 
4/2016 CD 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Class Subclass Date Examiner 
600 1-8, 301, 431 7 /9/12-7 /26/12 EF 
604 48, 65-67,218,236, 526 7 /9/12-7 /26/12 EF 

SEARCH NOTES 

Search Notes Date Examiner 
Limited class/subclass searches with test 7/9/12-7/26/12 EF 
Text searching in EAST (see Search History) 7/9/12-7/26/12 EF 
Inventor name search in EAST 7/9/12-7/26/12 EF 
Assignee name search in EAST 7/9/12-7/26/12 EF 
Forward/backward searches of relevant art in EAST 7/9/12-7/26/12 EF 
Updated class/subclass searches 11/27/12- EF 

11/28/12 
Additional text searching and forward/backward searches in EAST 11/27/12- EF 

11/28/12 

U.S. Patent and Trademark Office Part of Paper No.: 20160411 
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SEARCH NOTES 

Search Notes Date Examiner 
Updated class/subclass searches and additional text searching in EAST 8/13-9/17/13 EF 
Updated class/subclass searches 4/25/14 EF 
Updated class/subclass searches and text searching in EAST for AFCP 8/5/14 EF 
2.0 submission 
Updated class/subclass searches 11 /17/14 EF 
Updated class/subclass searches 4/16/15 EH 
see EAST search report 9/2015 CD 
EAST: inventor name search, assignee search 9/2015 CD 
see updated EAST search report 4/2016 CD 

INTERFERENCE SEARCH 

US Class/ US Subclass I CPC Group Date Examiner 
CPC Symbol 

see EAST search report 9/2015 CD 
see updated EAST search report 4/2016 CD 
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Doc code: RCEX PTOISBl30EFS (07-14) 
Doc description: Request for Continued Examination (RCE) Approved for use through 0713112016. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
t2/808,467 I Filing I ~010-06-16 Docket Number 

r782.1-7.2 I Art I F735 Number Date {if applicable) Unit 

First Named 
Stephen E. Hidem 

Examiner 
§anie R Dorna I Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, to any international application that does not comply with the requirements of 35 U.S.C. 371, or to any design application. The 
Instruction Sheet for this form is located at WWW.USPTO.GOV. 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

~ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D other 

~ Enclosed 

~ Amendment/Reply 

D Information Disclosure Statement (IDS) 

D Aflidavit(s)/ Declaration(s) 

D other 

MISCELLANEOUS 

D 
Suspension of action on the above-identified application is requested under 37 CFR 1.103{c) for a period of months 
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

D Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No ~61910 I 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

x Patent Practitioner Signature 

Applicant Signature 
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Doc code: RCEX PTOISBl30EFS (07-14) 
Doc description: Request for Continued Examination (RCE) Approved for use through 0713112016. OMB 0651-0031 

Signature 

Name 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Signature of Registered U.S. Patent Practitioner 

'Paul J. Lavanway, Jr.I Date (YYYY-MM-DD) ~016-04-06 

Daul J. Lavanway, Jr. Registration Number 54610 

I 
This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademar1< Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 
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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the application. 

Listing of Claims: 

1. (Currently Amended) A system that generates and infuses radiopharmaceuticals 

compnsmg: an eluant reservoir, a pump coupled to the reservoir, an infusion tubing circuit, a 

radioisotope generator, an activity detector, a waste bottle, a computer_,_ and a computer interface; 

wherein the infusion tubing circuit includes iHeludiHg an eluant line coupled to the pump 

and to the generator, and an eluate line coupled to the generator, to the aetivity deteetor and to 

the waste bottle, the eluate line being positioned to pass over the activity detector; aOO-

the computer is communicatively beffig coupled to the computer interface, to the pump_,_ 

and to the activity detector_,_ aOO-

the computer is configured to receive a command via the computer interface to deliver 

eluate during a patient infusion procedure and, in response to receiving the command, control the 

pump to pump eluant through the generator, thereby generating eluate that is infused into a 

patient; and 

the computer is further configured to receive a command via the computer interface to 

execute a breakthrough test and, in response to receiving the command, control the system by at 

least: beiHg pre programmed to exeeute a method the method eomprisiHg: 

activating the pump to pump a volume of eluant from the reservoir, through the eluant 

line and through the generator, thereby providing a sample of iH order to geHerate a sample 

eluate sized to fill a test vial for breakthrough testing or a dose of eluate iH the eluate liHe, via 

elutioH withiH the geHerator, eaeh sample beiHg iHteHded for a quality eoHtrol measuremeHt, aHd 

eaeh dose beiHg iHteHded for diagHostie imagiHg; 

providiHg aH iHdieatioH, via the eomputer iHterfaee, that eaeh elutioH is eompleted, wheH 

the pump has eompleted pumpiHg eaeh volume of eluaHt through the geHerator; aHd 

upon stopping the pump and thereby completing elution, displaying, via the computer 

interface, a time lapse indicating an amount of time passed since-eaffi elution was completed_,_ 
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receiving, via the computer interface, a first activity measurement of the sample and the 

time lapse corresponding to the amount of time passed since elution was completed and the first 

activity was measured, 

receiving, via the computer interface, a second activity measurement of the sample, 

where the second activity measurement is taken at a time later than the first activity 

measurement, and 

determining a breakthrough test result using the first activity measurement, the time lapse 

received via the computer interface, and the second activity measurement. 

2. (Currently Amended) The system of claim 1, wherein the computer is further configured 

to execute the breakthrough test by pre programmed method further eomprises: 

counting elutions per unit time; 

categorizing each counted elution as having been generated as a sample or a dose; and 

maintaining a record of the counted and categorized elutions. 

3. (Currently Amended) The system of claim 2, wherein the computer is further configured 

to execute the breakthrough test by pre programmed method of the eomputer further eomprises 

receiving a detected activity level of the eluate for the eaeh dose and sample, from the activity 

detector, and entering the detected activity level for each elution into the record. 

4. (Currently Amended) The system of claim 3, wherein the computer is further configured 

to execute the breakthrough test by pre programmed method of the eomputer further eomprises 

compiling a report that contains the record, the report being formatted for printing and/or for 

electronic transfer to another system. 

5. (Currently Amended) The system of claim 1, wherein the computer is further configured 

to pre programmed method further eomprises: 

maintaining maintain a record of elutions that categorizes each elution of the generator as 

having been generated for the patient infusion procedure or the breakthrough test a sample or a 

dese· 
' 

3 

170 of 2987



Application No. 12/808,467 
Response to Final Office Action 

receiving receive a detected activity level of the eluate for each elution dose and sample, 

from the activity detector, and enter entering the detected activity level for each elution into the 

record; 

calculating and tracking calculate and track an amount of activity left in the generator 

after each elution, over a life of the generator; and 

compiling compile a report that includes an amount of activity left in the generator after a 

final elution at an end of the life of the generator. 

6-36. (Canceled) 

37. (Currently Amended) The system of claim 1, wherein the computer is further configured 

to execute the breakthrough test by further characterized in that the pre programmed method of 

the computer further comprises the steps of: 

providing, via the computer interface, a first set of breakthrough test data entry fields for a 

user of the system to enter the first activity measurement and the a first activity measure 

of a sample of eluate and the corresponding time lapse since the elution was completed to 

a time of the first activity measure, when the activated pumping generates the sample of 

eluate for collection in a shielded test vial; and 

providing, via the computer interface, a second set of breakthrough test data entry fields for a 

user of the system to enter the second activity measurement a second activity measure of 

the sample after a predetermined time lapse since the elution was completed to the time 

of a second activity measure; and 

calculating a breakthrough of the generator using the first and second activity measures and 

the time lapse entered by the user. 

38. (Currently Amended) The system of claim 1, wherein the computer is further configured 

to execute a calibration test by at least further characterized in that the pre programmed method 

of the computer further comprises the steps of: 

providing, via the computer interface, calibration data entry fields for a user of the system to 

enter an activity measure of a sample of eluate and the corresponding time lapse since the 
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elution was completed to a time of the activity measure, when the activated pumping 

generates the sample of eluate for collection in a shielded test vial; and 

calculating a calibration coefficient of the infusion system using a detected activity, received 

from the activity detector, anti the activity measure received via the computer interface, 

and the time lapse entered by the user. 

39. (Currently Amended) The system of claim 1, wherein the computer is further configured 

to pre programmed method of the computer further comprises the steps of: 

providing provide, via the computer interface, a patient identification entry field for a user to 

enter a patient identification number; 

receiving receive a detected activity level of a dose of eluate from the activity detector, 

during the patient infusion procedure when the activated pumping generates the dose for 

diagnostic imaging; and 

compiling compile a report that includes an identification number for the generated dose and 

the detected activity level. 

40. (Currently Amended) The system of claim 1, wherein: further characterized in that: 

the system further comprises a light projector communicatively coupled to the computer; and 

the pre programmed method of the computer is further configured to control the light 

projector to emit comprises the step of pro•tiding a light signal from the light projector 

when the pump is activated to pump each volume of eluant through the generator. 

41. (Currently Amended) The system of claim 1, wherein: further characterized in that: 

the system further comprises a light projector communicatively coupled to the computer; and 

the pre programmed method of the computer is further configured to comprises the steps of: 

diverting divert an initial volume of eluate to the waste bottle, based upon input from 

the activity detector, before activating the pump during the activated pumping 

generates the sample or the dose the patient infusion procedure and the 

breakthrough test; and 

providing provide a first light signal from the light projector, when the initial volume 

of eluate is being diverted; and 
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providing provide a second light signal from the light projector, after activating the pump to 

generate when the activated pumping is generating the sample or the dose of eluate, the 

second light signal being different from the first light signal. 

42. (Currently Amended) The system of claim 1, wherein further characterized in that: 

the system further comprises a light projector communicatively coupled to the computer; and 

the computer is further configured to control the light projector to provide pre programmed 

method further comprises pro•tiding a light signal when the activity detector detects a 

peak bolus of radioactivity in the eluate line. 

43. (Currently Amended) The system of claim 1, wherein the computer is further configured 

to pre programmed method of the computer further comprises the steps of: 

diverting divert an initial volume of eluate to the waste bottle, based upon input from the 

activity detector, during the patient infusion and breakthrough test before the activated 

pumping generates the sample or the dose; 

tracking track the initial volume of eluate diverted to the waste bottle; and 

providing provide an indication when the waste bottle needs to be emptied based upon the 

tracking. 

44. (Previously Presented) The system of claim 1, wherein the computer interface comprises 

a touch-activated display screen. 

45. (Currently Amended) The system of claim 1, further comprising at least one sensor for 

detecting a leak in the tubing circuit, the computer being coupled to the at least one sensor; and 

wherein the pre programmed method of the computer is further configured to comprises 

the step of providing provide an indication, via the computer interface, when that a leak in the 

tubing circuit is detected. 

46. (Currently Amended) The system of claim 1, wherein the computer is further configured, 

during the patient infusion procedure, to further characterized in that the pre programmed 

method of the computer further comprises the steps of: 
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calculating calculate a flow rate profile, that corresponds to a desired activity profile, using a 

baseline activity profile, the baseline activity profile being comprised of a plurality of 

detected activity levels, received from the activity detector, of a sample of eluate, the 

sample of eluate being generated by the activated pump pumping the volume of eluant 

through the generator at a constant flow rate; and 

controlling control a speed of the pump, according to the calculated flow rate profile, when 

pumping another volume of eluant through the generator, in order to generate a dose of 

eluate in the eluate line, the speed being controlled according to the calculated flow rate 

profile in order to achieve a desired activity profile of the dose of eluate for diagnostic 

1magmg. 

47. (Currently Amended) The system of claim 1, wherein the computer is further configured 

to transfer pre programmed method further comprises transferring to another system, for 

analysis, a plurality of detected activity levels, received from the activity detector, over time, for 

each dose of eluate. 

48. (Currently Amended) The system of claim 2, wherein the computer is further configured 

to compile pre programmed method of the computer further comprises compiling a report that 

contains the record, the report being formatted for printing and/or for electronic transfer to 

another system. 

49-50. (Canceled) 

51. (Previously Presented) The system of claim 1, wherein displaying the time lapse since each 

elution was completed comprises displaying a timer counting up or down since each elution was 

completed. 

52. (New) The system of claim 1, wherein receiving the first activity measurement 

comprises receiving the first activity measurement from a dose calibrator, and receiving the 

second activity measurement comprises receiving the second activity measurement from the dose 

calibrator. 
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53. (New) The system of claim 52, wherein the dose calibrator is electronically coupled to 

the computer. 

54. (New) The system of claim 1, wherein the time later than the first activity measurement 

is a predetermined time. 

55. (New) The system of claim 1, wherein the predetermined time is 60 minutes. 
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REMARKS 

This Amendment is responsive to the outstanding Final Office Action. Applicant has 

amended claims 1-5, 37-43, and 45-58, canceled claims 6, 7, 36, 49, and 50, and added new 

claims 52-55. No new matter has been added by way of the amendments, and support for the 

amendments can be found throughout Applicant's original disclosure including, e.g., at 

paragraphs [0062] and [0071]-[0075], FIGS. 7A-7C, and original claim 37. Claims 1-5, 37-48, 

and 51-55 will be pending upon entry of this Amendment. Reconsideration of the application is 

respectfully requested. 

Interview Summary 

Applicant thanks the Examiner for her time and the courtesies extended during the 

telephonic interview conducted on December 2, 2015. Examiner Carrie Dorna and Applicant's 

representative Paul J. LaVanway, Jr. (Reg. No. 64,610) were involved in the telephonic 

interview. The parties discussed rejected independent claim 1. The parties also discussed 

deKemp et al. (US 2007/0213848, hereinafter "deKemp '848"), Fago (US 2008/0237502), and 

Williams et al. (US 2007/0260213, hereinafter "Williams"), which were previously cited by the 

Patent Office. No exhibits were introduced or discussed. 

Applicant's representative began the discussion by providing a background overview of 

the underlying technology and shared example real-world applications and benefits achievable 

with the claimed technology. For example, Applicant's representative discussed how the 

claimed technology may be used to enhance the accuracy and reliability of quality control 

measurements made prior to conducting patient infusion procedures. Applicant's representative 

continued the discussion by noting distinctions between independent claim 1 and the applied 

references. 

For example, Applicant's representative discussed how the applied references do not 

disclose or suggest a system that includes a computer pre-programmed to execute a method that 

includes "providing an indication, via the computer interface, that each elution is completed, 

when the pump has completed pumping each volume of eluant through the generator." 

Applicant's representative noted how this feature, which was acknowledged to be missing from 

the deKemp '848 reference, could not be taught or suggested by Fago and Williams. In 
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particular, Applicant's representative noted how the portions of Fago relied upon to support the 

rejection do not even have a pump, much less provide any indication related to a pump. 

In addition, Applicant's representative explained why Williams cannot be characterized 

as teaching a "display of time lapse since each elution." Applicant's representative pointed out 

how Williams does not even describe a radioisotope generator that generates eluate via elution, 

much less a "display of time lapse since each elution." 

Although the Examiner indicated that she appreciated the background information 

Applicant's representative provided and also understood the substantive comments shared, the 

Examiner stated that she felt the Final Office Action adequately supported the rejection of the 

claims. The Examiner commented that, in her opinion, the claim feature of displaying a time 

lapse since elution was completed could be read broadly. In this regard, the Examiner indicated 

she thought the applied references could be read broader than Applicant was reading the 

references and this breadth of interpretation was leading to the discrepancy between the 

Applicant's reading of the references and the Examiner's interpretation of the references. 

While no specific claim amendments were discussed, the Examiner suggested that 

Applicant amend the independent claim to tighten up the structure and function described by 

Applicant's representative during the background discussion on embodiments of the technology. 

Applicant's representative agreed to take the Examiner's suggestion under consideration. 

Despite productive discussion, no agreement on allowability was reached during the telephone 

interview. 

Claim Rejections Under 35 U.S.C. § 103(a) 

In the Office Action, previously-presented claims 1, 43 and 51 were rejected under 35 

U.S.C. § 103(a) as purportedly being unpatentable over deKemp et al. (US 2007/0213848, 

hereinafter "deKemp '848") in view of Fago (US 2008/0237502) and Williams et al. (US 

2007/0260213, hereinafter "Williams"). In addition, previously-presented claims 2-5, 37-42 

and 44-48 were rejected under 35 U.S.C. § 103(a) as purportedly being unpatentable over 

deKemp '848 in view of Fago and Williams and further in view of additional cited references. 

Applicant respectfully traverses the rejections, particularly to the extent the rejections can 

be considered applicable to the claims as amended. The applied references do not disclose or 

suggest the features of the claims, and there would have been no apparent reason for 
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modification to arrive at the claimed features. For example, the applied references do not 

disclose or suggest the features of amended independent claim 1. 

In support of the rejection of previously-presented independent claim 1, the Office Action 

cited paragraphs [0025] through [0032] of the de Kemp '848 reference as allegedly disclosing a 

system that includes an eluant reservoir, a pump, an infusion tubing circuit, a radioisotope 

generator, a computer, and a user interface. Although the Office Action conceded that the de 

Kemp '848 reference does not disclose "the use of a computer to control the modes of operation 

of the system, providing an indication that the elution is complete, or displaying, via the 

computer interface, a time lapse since each elution was completed," the Office Action cited Fago 

and Williams in an attempt to overcome these deficiencies. In particular, the Office Action cited 

paragraph [0034] of Fago as teaching that the volume and/or time associated with each elution 

process may be tracked and displayed to enable a user to estimate when the generator will be 

ready for another elution process. The Office Action alleged then that it would have been 

obvious to modify the method of controlling the elution system in the de Kemp '848 reference to 

include the displayed volume and time calculations of Fago. In addition, the Office Action cited 

paragraphs [0025] and [0045] of Williams as disclosing displaying elapsed time information 

related to the dispensing of media. The Office Action took the position that it would have been 

obvious to further modify the technique of the de Kemp '848 reference in view of Fago to 

display a time lapse since each elution according to Williams. 

As discussed in Applicant's prior remarks, Applicant respectfully disagrees that deKemp 

'848 in view of Fago and Williams renders the features of previously-presented independent 

claim 1 obvious. For example, the combination ofreferences does not provide a method that 

involves "providing an indication, via the computer interface, that each elution is completed, 

when the pump has completed pumping each volume of eluant through the generator," as recited 

by the previously-presented claim. The Office Action acknowledged that deKemp '848 does not 

disclose the feature but cited Fago in an attempt to overcome the acknowledged deficiency. In 

particular, the Office Action cited FIGS. 6 and 7 of Fago and related description in the reference 

as disclosing an electronic drop counter that counts drops passing through a drip chamber and is 

communicatively coupled to a display "for displaying metrics relating to the elution process." 

The Office Action alleged that this disclosure of Fago overcomes the acknowledged deficiencies 

of deKemp '848. 

11 

178 of 2987



Application No. 12/808,467 
Response to Final Office Action 

However, the embodiments of cited FIGS. 6 and 7 of Fago do not even have a pump, 

much less provide an indication related to a pump. Instead, Fago describes that the systems in 

cited FIGS. 6 and 7 utilize an eluate collection bottle that "begin[s] in an evacuated condition." 1 

The reference continues to describe that the evacuated collection bottle causes "eluate residing in 

the generator 22 to begin filling the bottle," which correspondingly causes eluate from the eluate 

supply container 4 to "begin flowing into the generator 22."2 In other words, the systems in cited 

FIGS. 6 and 7 of Fago do not have a pump but instead utilize a pressure differential to drive 

eluant flow. 

Because Fago does not have a pump, Fago necessarily does not provide any indication 

"when a pump has completed pumping," as per claim 1. Since the Office Action relied on Fago 

to teach this feature of independent claim 1 and overcome the acknowledged deficiencies of 

deKemp '848, and since Fago does not in fact disclose the feature, the combination of deKemp 

'848 in view of Fago does not render the claim feature primafacie obvious. 

As another example, Applicant respectfully disagrees that deKemp '848 in view of Fago 

and Williams renders the features of previously-presented independent claim 1 obvious because 

the combination of references does not disclose or suggest a system that execute a method that 

includes "displaying, via the computer interface, a time lapse since each elution was completed," 

as further recited by the claim. In support of the rejection of this claim feature, the Office Action 

conceded that neither deKemp '848 nor Fago disclose a computer pre-programmed to execute a 

method that includes "displaying, via the computer interface, a time lapse since each elution was 

completed." However, the Office Action cited Williams in an attempt to overcome this 

deficiency. Specifically, the Office Action rejected independent claim 1 based on the legal 

conclusion that it would have been obvious to modify the elution process of deKemp '848 and 

Fago "to display a time lapse since each elution as taught by Williams." Williams, though, does 

not even describe a radioisotope generator that generates eluate via elution, much less a "display 

of time lapse since each elution." 

Williams is directed to an injection device for dispensing contrast media as part of a 

dispensing procedure.3 For example, Williams describes that the injection device includes 

syringes that can be filled with contrast media, flushing media, or combinations thereof for 

1 Fago at paragraph [0031]. 
2 See id. 
3 See Williams at Abstract. 
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injection into a patient.4 Nowhere, however, does Williams describe a radioisotope generator 

system or generating eluate via elution. Williams makes no mention of such a feature. 

Therefore, Williams necessarily cannot and does not teach displaying "a time lapse since each 

elution," as asserted in the Office Action. 

While Applicant does not agree with the propriety of rejection of previously-presented 

independent claim 1, for at least the reasons discussed above, Applicant has amended the claim 

to advance prosecution and grant of the application. In particular, Applicant has amended the 

claim to specify that the claimed system includes a computer that is configured to both (1) 

"receive a command via the computer interface to deliver eluate during a patient infusion 

procedure and, in response to receiving the command, control the pump to pump eluant through 

the generator, thereby generating eluate that is infused into a patient" and (2) "receive a 

command via the computer interface to execute a breakthrough test and, in response to receiving 

the command, control the system." The amended claim further specifies that the computer is 

configured to execute the breakthrough test by, among other elements, (a) activating the pump to 

provide a sample of eluate sized to fill a test vial for breakthrough testing, (b) displaying a time 

lapse indicating an amount of time passes since elution was completed, ( c) receiving a first 

activity measurement and time lapse corresponding to the amount of time passed since elution 

was completed and the first activity was measured, ( d) receiving a second activity measurement 

taken at a time later than the first activity measurement, and ( e) determining a breakthrough test 

result using the first activity measurement, the time lapse received via the computer interface, 

and the second activity measurement. Nothing in the applied references discloses or suggests the 

combination of features recited by amended independent claim 1. 

For example, neither deKemp '848, Fago, nor Williams disclose or suggest an infusion 

system having a computer configured to both execute a patient infusion procedure and execute a 

breakthrough test, where the breakthrough test involves determining a breakthrough test result 

using a first activity measurement, a time lapse received via a computer interface, and a second 

activity measurement, as per amended independent claim 1. In deKemp '848, the only 

discussion of breakthrough is in paragraph [0055] of the reference. As described in that 

paragraph, however, the deKemp '848 system is not configured to receive a first activity 

measurement, a time lapse corresponding to an amount of time since elution was completed and 

4 See id. at paragraph [0021]. 
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the first activity was measured, and a second activity measurement taken at a time later than the 

first activity measurement, in each case via a computer interface. Nor is the deKemp '848 

system configured to determine a breakthrough test result using this received data. 

Rather, deKemp '848 proposes an entirely different solution that involves collecting 

generator performance data using a different system than the generator system to provide "stored 

generator performance data."5 That is, deKemp '848 does not disclose an integrated infusion 

system that both executes patient infusion procedures and performs breakthrough testing, as per 

amended independent claim 1. 

Moreover, the breakthrough analysis process described by deKemp '848 does not 

disclose or suggest the requirements of a breakthrough test according to amended independent 

claim 1. deKemp '848 does not describe a breakthrough test that involves receiving, via a 

computer interface, a first activity measurement and corresponding time lapse since completion 

of elution along with a second activity measurement taken at a later time than the first activity 

measurement. Rather, deKemp '848 describes a graphical analysis technique to detect 82Sr 

breakthrough. According to deKemp '848, the technique involves curve comparison between a 

predicted 82Rb decay curve and a curve formed through calibration data. As a result, deKemp 

'848 describes detecting breakthrough through curve deviation, not using a first activity 

measurement received via a computer interface, a corresponding time lapse received via the 

computer interface, and a second activity measurement as received via the computer interface. 

None of the cited portions of Fago or Williams provide any disclosure concerning breakthrough. 

Accordingly, deKemp '848 in view of Fago and Williams does not render the features of 

amended independent claim 1 unpatentable. 

It bears noting that the Office Action rejected the features of previously-presented claim 

37 based on the assertion that it would have been obvious to modify the system of deKemp '848 

in view of Fago and Williams in further view of deKemp '958 to include first and second 

breakthrough test data entry fields. The Office Action asserted that such a modification would 

have been obvious "in order to determine if breakthrough is less than a threshold for permissible 

levels." To the extent the characterization and application of the deKemp '958 reference can be 

considered applicable to the claims as amended, Applicant respectfully disagrees. 

5 deKemp '848 at paragraph [0054]. 
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Applicant respectfully submits that a person of ordinary skill in the art would not have 

been motivated to modify the system of deKemp '848 in view of Fago and Williams in further 

view of deKemp '958 to include breakthrough data entry fields via a computer interface of a 

computer that controls the infusion system. Neither deKemp '848 nor deKemp '958 (nor Fago 

or Williams) disclose or suggest configuring a computer that executes a patient infusion 

procedure to also execute a breakthrough test, including receiving data associated with such a 

test. Rather, as discussed above, deKemp '848 indicates using a different system than the 

infusion system to generate data that then is imported and stored as "stored generator 

performance data." 

Moreover, a person of ordinary skill in the art would not have been motivated to modify 

the system deKemp '848 in view of Fago and Williams in further view of deKemp '958 to 

include breakthrough data entry fields because such a modification would having undermined a 

fundamental principal by which the deKemp '848 system operates. As discussed above, 

deKemp '848 describe a technique that utilizes graphical analysis of a predicted decay curve to 

predict breakthrough. Modifying the deKemp '848 system to provide breakthrough data entry 

fields, as proposed in the Office Action, would have no benefit or purpose given the divergent 

technique used by the system. 

Additionally, Applicant wishes to point out that the cited portions of deKemp '958 do 

not, in fact, disclose or suggest any type of computer-implemented breakthrough testing, a 

computer that receives data related to breakthrough testing, or any type of data entry fields. 

Rather, the cited portions of deKemp '958 merely describe general background information on 

breakthrough that deKemp '958 alleges would be "understood by those skilled in the art." There 

is no disclosure or suggestion in deKemp '958 of an infusion system that can both execute a 

patient infusion procedure and perform breakthrough testing, much breakthrough testing 

according to the requirements of amended independent claim 1. 

For at least the reasons given above, Applicant respectfully submits that the applied 

references do not disclose or suggest the features of amended independent claim 1. Claims 2-5, 

37-48, and 51-55 depend from independent claim 1 and are therefore patentable at least by 

virtue of their dependency from the independent claim, as well as in their own right. 
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CONCLUSION 

It is submitted that all claims in this application are in condition for allowance. Applicant 

respectfully requests reconsideration and prompt allowance of all pending claims. 

In view of the fundamental differences identified above, Applicant reserves further 

comment concerning the additional features set forth in the claims. However, Applicant does not 

acquiesce in the propriety of the Office Action's application or interpretation of the references 

with respect to the claims, and reserves the right to present additional arguments in any further 

prosecution of this application. 

The Commissioner is authorized to charge any deficiencies and credit any overpayments 

to Deposit Account No. 06-1910. The Examiner is invited to telephone the undersigned attorney 

to discuss this application. 

Dated: April 6, 2016 

FREDRIKSON & BYRON, P.A. 
200 South Sixth Street, Suite 4000 
Minneapolis, MN 55402-1425 USA 
Telephone: (612) 492-7387 
Facsimile: (612) 492-7077 

Respectfully submitted, 

/Paul J. Lavanway, Jr./ 

Paul J. Lavanway, Jr. 
Registration No. 64,610 

Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 06-1910. 

57712073 I.DOC 

16 
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Electronic Patent Application Fee Transmittal 

Application Number: 12808467 

Filing Date: 16-Jun-2010 

Title of Invention: 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE 

AND/OR OPERATION AND METHODS OF USE 

First Named Inventor/Applicant Name: Stephen E. Hidem 

Filer: Paul J. Lavanway Jr/Keisha Forsman 

Attorney Docket Number: 56782.1.7.2 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension - 3 months with $0 paid 1253 1 1400 1400 

Miscellaneous: 

RCE- 2nd and Subsequent Request 1820 1 1700 1700 

Total in USO($) 3100 
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Electronic Acknowledgement Receipt 

EFSID: 25398136 

Application Number: 12808467 

International Application Number: 

Confirmation Number: 3733 

Title of Invention: 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE 
AND/OR OPERATION AND METHODS OF USE 

First Named Inventor/Applicant Name: Stephen E. Hidem 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr/Keisha Forsman 

Filer Authorized By: Paul J. Lavanway Jr. 

Attorney Docket Number: 56782.1.7.2 

Receipt Date: 06-APR-2016 

Filing Date: 16-JUN-2010 

Time Stamp: 15:29:55 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $3100 

RAM confirmation Number 1926 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

163657 

1 Extension ofTime 
56782172_Bracco_Extensionof 

no 2 
Time.pdf 

abSfcfcd a2c61 d 9c85 cab67 34 fd4 5 e344be8 
89e1 

Warnings: 

Information: 

1350064 

2 
Request for Continued Examination 

56782172_Bracco_RCE.pdf no 3 
(RCE) 

ecf80cb2e9dcfbe8a651Sa16f6438Sbb897a 
21fb 

Warnings: 

Information: 

147644 

3 
56782172_Bracco_Responseto 

yes 16 
FOA.pdf 

f53fd6652f0703bf4c97b9ab 1 Oca27ad7252 
28a1 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment Submitted/Entered with Filing of CPA/RCE 1 1 

Claims 2 8 

Applicant Arguments/Remarks Made in an Amendment 9 16 

Warnings: 

Information: 

32575 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
4 5 80a 16cfe 2d c96d 97828f4 5 1 a97a 1 5 f9 Sad 

422b 

Warnings: 

Information: 

Total Files Size (in bytes) 1693940 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AIA/22 (03-13) 
Approved for use through 7/31/2016. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

Docket Number (Optional) 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 56782.1.7.2 

Application Number 
1 21808 467 ' 

I Filed June 16, 2010 
For 

INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR OPERATION AND METHODS OF USE 

ArtUnit
3735 I Examiner Carrie R. Dorna 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

Fee Small Entit:t Fee Micro Entit:t Fee 

D One month (37 CFR 1.17(a)(1)) $200 $100 $50 $ 

D Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 

0 Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $ 1,400 

D Four months (37 CFR 1.17(a)(4)) $2,200 $1, 100 $550 $ 

D Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $ 

D Applicant asserts small entity status. See 37 CFR 1.27. 

Applicant certifies micro entity status. See 37 CFR 1.29. 
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously. 

A check in the amount of the fee is enclosed. 

Payment by credit card. Form PT0-2038 is attached. 

The Director has already been authorized to charge fees in this application to a Deposit Account. 

D 
D 
0 
D 
0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number _0_6_-_19_1_0 ________ _ 

Payment made via EFS-Web. 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PT0-2038. 

I am the 

D applicant. 

0 attorney or agent of record. Registration number_6_4_,6_1_0 _________ _ 

D attorney or agent acting under 37 CFR 1.34. Registration number ____________ _ 

/Paul J. Lavanway, Jr./ 
Signature 

Paul J. Lavanway, Jr. 
Typed or printed name 

April 6, 2016 

Date 

612-492-7387 

Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below*. 

0 *Total of_1 _______ forms are submitted. 

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 12/808,467 06/16/2010 D To be Mailed 

ENTITY: [8J LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

D SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

D EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * (37 CFR 1.16(i)) x $ = 

INDEPENDENT CLAIMS 
minus 3 = * (37 CFR 1.16(h)) x $ = 

If the specification and drawings exceed 100 sheets 

0APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

04/06/2016 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR :;:;;: 
1.16(j)) * 22 Minus ** 38 = 0 x $80 = 0 

0 
Independent z (37 CFR 1 .16(h)) * 1 Minus ***5 = 0 x $420 = 0 

w 
:;:;;: D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = x $ = w 1.16(i)) 

:;:;;: Independent 
* Minus *** = x $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
:;:;;: D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 
**If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /LASHAWN MORGAN/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/808,467 06/16/2010 

22859 7590 12/10/2015 

FREDRIKSON & BYRON, P.A. 
INTELLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN 55402 

FIRST NAMED INVENTOR 

Stephen E. Hidem 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

56782.1.7.2 3733 

EXAMINER 

DORNA, CARRIER 

ART UNIT PAPER NUMBER 

3735 

NOTIFICATION DATE DELIVERY MODE 

12/10/2015 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address( es): 

IP@FREDLA W.COM 

PTOL-90A (Rev. 04/07) 
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Application No. Applicant(s) 

Applicant-Initiated Interview Summary 
12/808,467 HIDEM ET AL. 

Examiner Art Unit 

CARRIER. DORNA 3735 

All participants (applicant, applicant's representative, PTO personnel): 

(1) Carrie R. Dorna. (3) __ . 

(2) Paul LaVanwav. (4) __ . 

Date of Interview: 02 December 2015. 

Type: ~ Telephonic 0 Video Conference 
0 Personal [copy given to: 0 applicant 0 applicant's representative] 

Exhibit shown or demonstration conducted: 0Yes ~No. 
If Yes, brief description: __ . 

Issues Discussed 0101 0112 0102 ~103 OOthers 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: j. 

Identification of prior art discussed: US 200710213848 [deKemQ.); US 200810237502 [Fag_o); US 200710260213 
[Williams). 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

AQ.Q.licant's reQ.resentative Q.resented the arguments with resQ.ect to the combination of deKemQ., Fago, and Williams 
that were filed 23 Jul'i.. 2015. The examiner stated these arguments were not Q.ersuasive for the reasons noted in the 
Advisor'/._ Action of 19 August 2015 and maintained in the final Office action of 6 October 2015. The examiner 
suggested amending_ the language of claim 1 in a manner that reg_uires the comQ.uter is Q.rog_rammed to Q.erform 
functions that the Q.rog_ramming_ of the cited Q.rior art would not be caQ.able of Q.erforming_, and/or further defining_ the 
structural elements of claim 1 over that of the Q.rior art ma'i.. overcome the Q.resent reiections. A formal agreement was 
not reached. An UQ.dated search will be Q.erformed UQ.On submission of formal claim amendments. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04 ). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/CARRIE R DORNA/ 
Examiner, Art Unit 3735 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary PaperNo.20151204 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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UNITED STATES DEPARTMENT OF COMMERCE 
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Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address( es): 

IP@FREDLA W.COM 

PTOL-90A (Rev. 04/07) 
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Office Action Summary 

Application No. 
12/808,467 

Examiner 
CARRIER. DORNA 

Applicant(s) 
HIDEM ET AL. 

Art Unit 
3735 

AIA (First Inventor to File) 
Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 
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Notice of Pre-A/A or AJA Status 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Page 2 

2. A request for continued examination under 37 CFR 1.114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1 .114. Applicant's submission filed on 24 

September 2015 has been entered. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis 

for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 1, 43, and 51 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over U.S. Patent Application Publication No. 2007/0213848 deKemp et al. (hereinafter 

"deKemp et al. US '848") in view of U.S. Patent Application Publication No. 

2008/0237502 (Fago) and U.S. Patent Application Publication No. 2007/0260213 

(Williams et al.). 
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Regarding claim 1, deKemp et al. US '848 teaches a system that generates and 

infuses radiopharmaceuticals comprising: an eluent reservoir (Figure 3, reservoir, 4), a 

pump coupled to the reservoir (Figure 3, pump, 6), an infusion tubing circuit (Figure 3, 

generator valve, 16, bypass line 18, patient valve 24, elution system, 14, and Figures 3 

and 5, feed-line, 33), a radioisotope generator (Figure 3, strontium-rubidium (82Sr!2Rb) 

generator, 8), an activity detector (Figure 3, positron detector, 20), a waste bottle 

(Figure 3, waste reservoir, 26), a computer (Figure 3, controller, 28) and a computer 

interface (Figure 3, user interface, 44) ([0025]; [0028]); the infusion tubing circuit 

including an eluant line coupled to the pump and to the generator (pump 6 for drawing 

saline from reservoir 4, [0025]), and an eluate line coupled to the generator, to the 

activity detector (20) and to the waste bottle (26) (Generator valve 16 proportions saline 

flow between the generator 8 and a bypass line 18 which meet at merge point 22, a 

positron detector 20 downstream of merge point 22, a patient valve 24 to control supply 

of saline to patient outlet 10 and waste reservoir 26, [0025]). deKemp et al. US '848 

further teaches the controller (28) is connected to the pump (6), activity detector (20), 

valves (16) and (24), and the user interface (44) ([0025]; see Figure 3), wherein the 

pump (6) and valves (16, 24) are controlled via the controller (28) to route saline 

through the system (14) to generate a sample or a dose of eluate in accordance with 

various modes of operation ([0029]-[0032]; Figures 6a-6d). deKemp et al. US '848 

teaches the pump (6) is controlled to draw saline from the reservoir (4) at a desired flow 

rate ([0025]). During an "elution" mode, deKemp et al. US '848 discloses generator 

valve (16) is actively controlled by a control loop (42) from the activity detector (20) to 
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proportion saline flow through both the generator (8) and bypass line (18) (paragraph 

[0032]). The limitation "each sample being intended for a quality control measurement, 

and each dose being intended for diagnostic imaging" is intended use, thus has not 

been given patentable weight. The samples generated as disclosed by deKemp et al. 

US '848 are capable of use in either quality control measurement or diagnostic imaging 

([0003]-[0004]; [0054]). deKemp et al. US '848 does not explicitly teach providing an 

indication that the elution is complete, or displaying, via the computer interface, a time 

lapse since each elution was completed. 

However, Fago teaches a system that generates and infuses 

radiopharmaceuticals (abstract). Fago teaches visualization of the eluate collection 

bottle (34) facilitates determining when the elution process is complete, e.g. the eluate 

collection bottle (34) is full ([0031 ]). Fago additionally teaches a syringe pump (40) is 

adapted to inject the eluent (18) into the generator (22) via tubing (10) ([0032]). Fago 

teaches a drip chamber (44) is incorporated in the tubing (10) to facilitate tracking or 

identification of an amount of eluent flowing into a generator (22) ([0033]; Figure 6), 

wherein an electronic drop counter (46) may be used to count the drops passing 

through the drip chamber (44) to provide metrics relating to the amount of eluant being 

passed from the eluant passing from the eluent supply container (4) into the generator 

(22) ([0033]; Figure 7). Fago teaches the drop counter (46) is "coupled to an electronic 

device and/or computer (54) to store data, facilitate communication with other devices, 

and/or perform calculations relating to the elution process" ([0034]), and is additionally 

"communicatively coupled to a display (52) for displaying metrics relating to the elution 
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([0034]). The broadest reasonable interpretation of the limitation "the computer ... being 

pre-programmed to execute a method, the method comprising: ... providing an indication, 

via the computer interface, that each elution is completed, when the pump has 

completed pumping each volume of eluant through the generator" requires a computer 

programmed in a manner that it is capable of performing the recited function of 

providing an indication of when the pump has completed dispensation. Since Fago 

discloses a computer that is programmed to display a volume of dispensed eluant as 

discussed above ([0034]), Fago discloses a computer programmed in a manner that is 

capable of providing an indication via computer interface of when dispensation of an 

elution is complete. It would have been obvious to one of ordinary skill in the art at the 

time of the invention to modify the method of controlling an 82Sr/82 Rb elution system of 

deKemp et al. US '848 to include the displayed volume and time calculations taught by 

Fago, because such a display provides a practitioner with an indication of when the 

proper desired amount of eluant has been dispensed (Fago: [0004]; [0034]). 

Accordingly, the system of de Kemp modified in view of this teaching of Fago would 

result in a computer providing an indication via its interface of when the pump has 

completed pumping the desired volume of eluant. Fago teaches the volume and/or time 

associated with each elution process may be tracked and displayed to enable the user 

to estimate when the generator will be ready for another elution process paragraph 

[0034]), but the combination of de Kemp et al. US '848 and Fago does not disclose 

displaying, via the computer interface, a time lapse since each elution was completed. 
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dispensing of media by a dispensing device in relation to a medical procedure ([0001 ]). 

Williams teaches a user may view data corresponding to a dispensing operation, such 

as flow rate and elapsed time from injection of media via a display device in a user 

interface (230) ([0025]; [0027]). Williams teaches a computer program product 

comprises executable portions for directing the dispensing medical device (115) to 

perform at least one dispensing function, to manipulate and/or adjust the display 

parameters of the user interface (230), and to display a status text graphic (470) 

indicating the status of a given dispensing operation, such as its completion, and an 

elapsed time counter graphic (410) to monitor the elapsed time since the introduction of 

contrast media into a patient ([0045]). The broadest reasonable interpretation of the 

limitation "the computer ... being pre-programmed to execute a method, the method 

comprising: ... displaying, via the computer interface, a time lapse since each elution was 

completed" requires a computer programmed in a manner that is capable of performing 

the recited function of displaying via an interface a time lapse since the completion of an 

elution. Since Williams discloses a system including a computer programmed to display 

via a time counter the time elapsed following a "dispensation function" ([0044]-[0045]), 

Williams discloses a computer programmed in a manner that is capable of displaying a 

time counter that indicates the elapsed time following completion of an elution, providing 

the benefit of enabling a practitioner to efficiently monitor dispensation in a single 

interface ([0006]; [0045]). It would have been obvious to one of ordinary skill in the art at 
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the time of the invention to use the data associated with each elution process in the 

method of de Kemp et al. US '848 and Fago to display a time lapse since each elution 

as taught by Williams, because such a configuration enables a practitioner to efficiently 

monitor dispensation in a single interface (Williams, [0045]). 

Regarding claim 43, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. deKemp et al. US '848 teaches the pre-programmed 

method of the computer (28) further comprises the steps of: diverting an initial volume of 

eluate to the waste bottle (90), based upon input from the activity detector (20), before 

the activated pumping generates the sample or dose ([0029]). deKemp et al. US '848 

does not teach tracking the initial volume or eluate or providing an indication when the 

waste bottle needs to be emptied. 

However, Fago further teaches an eluate collection bottle (34) may have a 

standard or predefined volume, wherein a user can observe remotely via the computer 

the eluent levels in the eluant supply container (4) go down in an amount generally 

corresponding to the amount of eluate received in the eluate collection bottle (34) (This 

observation is construed as "tracking the initial volume of the eluate", [0005], [0024], 

[0026], and [0031 ]). Fago teaches this visualization facilitates determining when the 

elution process is complete, e.g. the eluate collection bottle is full, thus indicates when 

the collection bottle should be emptied ([0031 ]). It would have been obvious to one of 

ordinary skill in the art at the time of the invention to further modify the pre-programmed 

method of deKemp et al. US '848, Fago, and Williams to include tracking the initial 
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volume or eluate and providing an indication when the waste bottle needs to be emptied 

taught by Fago in order to track the amount of fluid in the bottle (Fago, [0031 ]). 

Regarding claim 51, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. Williams discloses a displayed "elapsed time counter 

graphic 41 O" in Figure 4 that is described in paragraph [0045] as updated "in real time" 

([0045]), thus is a "timer counting up or down". 

5. Claims 2-4, 38, 39, 44, and 48 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over U.S. Patent Application Publication No. 2007/0213848 deKemp et al. 

(hereinafter "deKemp et al. US '848") in view of U.S. Patent Application Publication No. 

2008/0237502 (Fago) and U.S. Patent Application Publication No. 2007/0260213 

(Williams et al.), as applied to claim 1 above, and further in view of U.S. Patent 

Application Publication No. 2008/0177126 (Tate et al.). 

Regarding claims 2-4 and 48, deKemp et al. US '848 in view of Fago and 

Williams teaches the limitations of claim 1. deKemp et al. US '848 teaches the pre-

programmed method further comprises: categorizing each counted elution as having 

been generated as a sample or a dose (A control algorithm regulates a flow rate and 

volume of the sterile saline solution 100 pumped through the generator column 10 

controls valve 108, which directs the eluate through a delivery line 112 for a calibration 

elution or a patient elution 110, [0025]). Fago teaches the pre-programmed method 

further comprises: counting elutions per unit time (Computer 54 may be coupled to each 

of a plurality of drop counters 46 and/or displays 52 that provide data relating to elution 

processes in each of the generators 22, such as time associated with each counted 
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drop or a volume associated with the number of counted drops, [0034] and [0036]). The 

modified system of deKemp et al. US '848, Fago, and Williams does not teach 

maintaining a record of the elutions. 

However, Tate teaches a system that generates and infuses 

radiopharmaceuticals (abstract), comprising a computer coupled to a computer 

interface, pre-programmed to execute a method comprising a step of maintaining a 

record of prior elutions (abstract; Records or Injection History button 1022, [0172], 

[0181]; [0238]-[0245]). Tate further teaches receiving a detected activity level of the 

eluate for each dose and sample, from the activity detector, and entering the detected 

activity level for each elution into the record ([0235]); and compiling a report that 

contains the record, the report being formatted printing ([0075]; [0235]). It would have 

been obvious to one of ordinary skill in the art at the time of the invention to modify the 

pre-programmed method of the system of deKemp et al. US '848, Fago, and Williams to 

maintaining a record of prior the elutions as taught by Tate, because maintaining such a 

record permits a practitioner to access prior injection and elution records as needed for 

compiling and printing injection records (Tate, [0181]; [0235]; [0238]-[0245]). 

Regarding claim 38, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. deKemp et al. US '848 teaches sampling the activity 

level in the dose calibrator at regular intervals throughout the duration of the elution run 

([0055]). deKemp et al. US '848 also teaches calibration data collected during the 

elution can be used to calculate the proportionality constant K between the activity 

parameter (Cdet) and the 82Rb activity concentration ([0056]-[0057]). The combination of 
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deKemp et al. US '848, Fago, and Williams does not teach providing via the computer 

interface, calibration data entry fields for a user. 

However, Tate further teaches user-friendly data entry mechanisms for the 

system (10) ([0170]), such that calibration data may be entered by the user ([0269]-

[0271 ]). It would have been obvious to one of ordinary skill in the art at the time of the 

invention to modify the system of deKemp et al. US '848, Fago, and Williams such that 

calibration and activity data of may be input by a user through the user-friendly data 

entry mechanisms taught by Tate in order to clearly and unambiguously communicate 

the current status of the system to an operator (Tate, [0170]; [0269]-[0271 ]). 

Regarding claim 39, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. deKemp et al. US '848, Fago, and Williams do not 

teach providing a patient identification entry field for a user to enter a patient 

identification number, receiving a detected activity level of a dose of eluate from the 

activity detector, or compiling a report that includes an identification number for the 

generated dose and detected activity level. 

However, Tate further teaches the touch screen arrangement (1000) can be used 

for four categories of tasks, including Patient Treatment ([0172]). Tate discloses the 

"Patient Treatment" category includes a number of tasks including inputting patient 

and/or case identification information into the system (10) and measuring the activity 

level of the radiopharmaceutical dose ([0207]). Tate teaches that the pharmaceuticals 

are used in imaging procedures ([0069]). Tate teaches that the printer (24) may be used 

to generate records of the injection and/or imaging procedures performed for inclusion 
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in their medical records ([0075]). Tate discloses a "Case Information" pop-up display 

(1217) including an "Identification" field (1217a) and a keypad (1217j) for inputting a 

patient or other identification number ([0216]). Lastly, Tate discloses a detailed injection 

history display (1360), which includes activity level of the injection and the patient 

identification number, and can be printed using "Print" button (1363) ([0245]; Figure 

348). It would have been obvious to one of ordinary skill in the art at the time of the 

invention to modify the elution system of deKemp et al. US '848, Fago, and Williams to 

include the identification information taught by Tate in order to generate records of the 

injection and/or imaging procedures performed for inclusion in patient's medical records 

(Tate, [0075]). 

Regarding claim 44, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. deKemp et al. US '848, Fago, and Williams do not 

teach the computer interface comprises a touch-activated display screen. 

However, Tate further teaches that the fluid delivery system (10) includes a 

display or graphical user interface display (15) for programming and operating the 

system (10) and may incorporate touch-screen capability ([0071 ]). It would have been 

obvious to one of ordinary skill in the art at the time of the invention to modify the elution 

system of deKemp et al. US '848, Fago, and Williams to include the touch-screen 

capability taught by Tate to improve ease of use of the system (Tate, [0071 ]). 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 

Patent Application Publication No. 2007/0213848 deKemp et al. (hereinafter "deKemp 

et al. US '848") in view of U.S. Patent Application Publication No. 2008/0237502 (Fago) 
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and U.S. Patent Application Publication No. 2007/0260213 (Williams et al.), as applied 

to claim 1 above, and further in view of U.S. Patent Application Publication No. 

2008/0177126 (Tate et al.) and U.S. Patent Application Publication No. 2007/0140958 

(deKemp, hereinafter "deKemp US '958"). 

Regarding claim 5, deKemp et al. US '848 in view of Fago and Williams teaches 

the limitations of claim 1. deKemp et al. US '848 teaches the pre-programmed method 

comprises categorizing each counted elution as having been generated as a sample or 

a dose (A control algorithm regulates a flow rate and volume of the sterile saline 

solution 100 pumped through the generator column 10 and controls valve 108, which 

directs the eluate through a delivery line 112 for a calibration elution or a patient elution 

110, [0025]). deKemp et al. US '848 does not specify the pre-programmed method 

comprises receiving a detected activity level and entering the detected activity level for 

each elution into the record and calculating and tracking the amount of activity left in the 

generator after each elution. 

However, Fago further teaches receiving a detected activity level and entering 

the detected activity level for each elution into the record (An actual radioactivity level of 

the eluate can be determined at a given time, programmed into the computer 54, [0034]; 

[0036]); and calculating and tracking the amount of activity left in the generator after 

each elution (The radioactivity level can be incorporated with other data to determine an 

expected radioactivity level at a specified future time and thus estimate when the 

generator will be ready for another elution process, [0034]). It would have been obvious 

to one of ordinary skill in the art at the time of the invention to modify the system of 
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deKemp et al. US '848 to include the radioactivity information and estimations taught by 

Fago in order to estimate when a generator will be ready to perform another elution 

process (Fago, [0034]). The combination of deKemp et al. US '848, Fago, and Williams 

does not teach maintaining a record of the elutions or compiling a report that includes 

an amount of activity left in the generator. 

However, Tate teaches a system that generates and infuses 

radiopharmaceuticals (abstract), comprising a computer coupled to a computer 

interface, pre-programmed to execute a method comprising a step of maintaining a 

record of prior elutions (abstract; Records or Injection History button 1022, [0172], 

[0181]; [0238]-[0245]). Tate further teaches receiving a detected activity level of the 

eluate for each dose and sample, from the activity detector, and entering the detected 

activity level for each elution into the record ([0235]); and compiling a report that 

contains the record ([0075]; [0235]). It would have been obvious to one of ordinary skill 

in the art at the time of the invention to modify the pre-programmed method of the 

system of deKemp et al. US '848, Fago, and Williams to maintaining a record of prior 

the elutions as taught by Tate, because maintaining such a record permits a practitioner 

to access prior injection and elution records as needed for compiling and printing 

injection records (Tate, [0181]; [0235]; [0238]-[0245]). The combination of deKemp et al. 

US '848, Fago, Williams, and Tate does not teach compiling a report that includes an 

amount of activity left in the generator. 

However, deKemp US '958 teaches a system that generates and infuses 

radiopharmaceuticals (abstract), comprising a computer coupled to a computer 
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interface, pre-programmed to execute a method wherein a valve (108) directs the eluate 

through a delivery line (112) for a calibration elution or a patient elution (110) ([0025]). 

The calibration eluate is tested for 82Rb yield and 82Sr breakthrough to determine if the 

yield is above a predetermined radioactivity limit ([0029]; Figure 5). deKemp US '958 

teaches the pre-programmed method comprises controlling a volume of fluid during 

generator column (10) flushes and elutions, and accepts the cumulative volume and 

stores it ([0031 ]). Lastly, deKemp US '958 teaches that the cumulative volume is 

recomputed after each elution and disposing of the generator column if the volume limit 

is exceeded ([0032]). It would have been obvious to one of ordinary skill in the art at the 

time of the invention to include the yield and volume determinations of deKemp US '958 

in the records of the computer controlled elution system of deKemp et al. US '848, 

Fago, Williams, and Tate in order to determine if the generator column can safely 

continue to be used for patient elutions (deKemp US '958, [0028]). 

7. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 

Patent Application Publication No. 2007/0213848 deKemp et al. (hereinafter "deKemp 

et al. US '848") in view of U.S. Patent Application Publication No. 2008/0237502 (Fago) 

and U.S. Patent Application Publication No. 2007/0260213 (Williams et al.), as applied 

to claim 1 above, and further in view of U.S. Patent Application Publication No. 

2007/0140958 (deKemp, hereinafter "deKemp US '958"). 

Regarding claim 37, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. deKemp et al. US '848, Fago, and Williams do not 

teach providing a first and second set of breakthrough test data entry fields. 
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radiopharmaceuticals (abstract), wherein a generator column (10) is flushed with 50 ml 

of sterile saline solution in order to remove any strontium breakthrough, and then the 

operator waits for a predetermined period of time of at least 10 minutes before 

performing the calibration elution ([0029]). deKemp US '958 teaches that the calibration 

eluate subsequently tested for 82Rb yield and 82Sr breakthrough ([0029]). deKemp US 

'958 discloses that those skilled in the art would know to test the radioactivity of the 

elution after about 26 minutes has elapsed, at which time the amount of residual 82Rb is 

insignificant and will not distort the test results ([0030]). It would have been obvious to 

one of ordinary skill in the art at the time of the invention to include the breakthrough 

measurements taught by deKemp US '958 in the computer controlled elution system of 

deKemp et al. US '848, Fago, and Williams in order to determine if breakthrough is less 

than a threshold for permissible levels ([0030]). 

8. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 

Patent Application Publication No. 2007/0213848 deKemp et al. (hereinafter "deKemp 

et al. US '848") in view of U.S. Patent Application Publication No. 2008/0237502 (Fago) 

and U.S. Patent Application Publication No. 2007/0260213 (Williams et al.), as applied 

to claim 1 above, and further in view of U.S. Patent No. 7,996,068 (Telischak et al.). 

Regarding claim 40, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. The cited prior art does not teach a light projector or 

providing a light signal when the pump is activated. 
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projected at all times when the device is activated (col. 8, lines 18-26). It would have 

been obvious to one of ordinary skill in the art to include the light projecting when the 

device is activated as disclosed by Telischak in the pump of the computer controlled 

infusion system of deKemp et al. US '848, Fago, and Williams in order to confirm to a 

practitioner that the device is operational (Telischak, col. 8, lines 24-25). 

9. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 

Patent Application Publication No. 2007/0213848 deKemp et al. (hereinafter "deKemp 

et al. US '848") in view of U.S. Patent Application Publication No. 2008/0237502 (Fago) 

and U.S. Patent Application Publication No. 2007/0260213 (Williams et al.), as applied 

to claim 1 above, and further in view of U.S. Patent Application Publication No. 

2006/0015056 (Ellingboe et al.). 

Regarding claim 41, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. deKemp et al. US '848 teaches a "waiting for 

threshold" mode of system (14), in which the saline flow is routed through the generator 

(8) and into the waste reservoir (26) ([0031]), and an "elution" mode where the active 

saline solution is directed to the patient outlet ([0032]). The combination of deKemp et 

al. US '848, Fago, and Williams does not teach a light projector or providing a first light 

signal when an initial volume of eluate is being diverted or providing a second light 

signal when the pumping is generating the sample or the dose of eluate. 

However, Ellingboe teaches a system for fluid delivery, wherein an animated light 

indicator may be provided to indicate when cardioplegia is being delivered (e.g. via 
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green illumination) and when delivery is stopped (e.g. via red illumination) ([0243]; 

Figure 301). It would have been obvious to one of ordinary skill in the art to include the 

different illumination signals disclosed by Ellingboe in the computer controlled infusion 

system of deKemp et al. US '848, Fago, and Williams in order to provide indicators to 

the operator regarding which stage of the infusion is occurring. 

10. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 

Patent Application Publication No. 2007/0213848 deKemp et al. (hereinafter "deKemp 

et al. US '848") in view of U.S. Patent Application Publication No. 2008/0237502 (Fago) 

and U.S. Patent Application Publication No. 2007/0260213 (Williams et al.), as applied 

to claim 1 above, and further in view of U.S. Patent No. 4,585,941 (Bergner). 

Regarding claim 42, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. The cited prior art does not teach a light projector or 

providing a light signal when the activity detector detects a peak bolus of radioactivity. 

However, Bergner teaches a system that generates and infuses 

radiopharmaceuticals (abstract), wherein an LED display (100) is immediately about the 

total dose thumbwheel switches (98) and displays the total dose which has been 

infused in the patient (56) (col. 5, lines 8-25). Bergner teaches the actual dose rate 

present in the eluate within the tube (30) in front of the dosimetry probe (58) is displayed 

on LED display (104) (col. 5, lines 8-25). It would have been obvious to one of ordinary 

skill in the art to include the LED signals emitted based on actual dose as disclosed by 

Bergner in the computer controlled infusion system of deKemp et al. US '848, Fago, and 
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Williams in order to provide a description of the dose present in the eluate (Bergner, col. 

5, lines 19-22). 

11. Claim 45 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over 

U.S. Patent Application Publication No. 2007/0213848 deKemp et al. (hereinafter 

"deKemp et al. US '848") in view of U.S. Patent Application Publication No. 

2008/0237502 (Fago) and U.S. Patent Application Publication No. 2007/0260213 

(Williams et al.), as applied to claim 1 above, and further in view of U.S. Patent 

Application Publication No. 2005/0187515 (Varrichio et al.). 

Regarding claim 45 deKemp et al. US '848 in view of Fago and Williams teaches 

the limitations of claim 1. The cited prior art does not teach at least one sensor for 

detecting a leak in the tubing and providing an indication that a leak has been detected. 

However, Varrichio et al. teaches an infusion system comprising: a sensor (251) 

that may be utilized to detect a leak in the valve system (241) ([0027]). Varrichio et al. 

teaches that if one of the flow valves leaks, a midpoint pressure will drift higher if 

primary flow valve (343) is leaking and lower if redundant flow valve (344) is leaking, 

thus providing an indication that a leak has been detected ([0036]). Varrichio et al. 

discloses a user interface for external program controller (260), which provides real-time 

status information with respect to infusate pump (200), and may provide audible alarms 

upon detection of particular conditions and may report conditions to the doctor using 

information from sensor (251) ([0027]; [0031 ]). It would have been obvious to one of 

ordinary skill in the art at the time of the invention to include the leak detecting sensor of 

Varrichio et al. in the computer controlled elution system of deKemp et al. US '848, 
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Fago, and Williams in order to provide feedback to the doctor to indicate presence of a 

leak (Varrichio et al., [0027]). 

12. Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 

Patent Application Publication No. 2007/0213848 deKemp et al. (hereinafter "deKemp 

et al. US '848") in view of U.S. Patent Application Publication No. 2008/0237502 (Fago) 

and U.S. Patent Application Publication No. 2007/0260213 (Williams et al.), as applied 

to claim 1 above, and further in view of (U.S. Patent No. 5,395,320) (Padda et al.). 

Regarding claim 46, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. The cited prior art does not teach calculating a flow 

rate profile or controlling a speed of the pump according to the calculated flow rate 

profile. 

However, Padda teaches an infusion pump which can be programmed to deliver 

any of a variety of selected profiles of fluid medicine volume over time (abstract). Padda 

discloses examples of delivery profiles including fixed rate of flow, ramp up, ramp down, 

fixed rate with increased rate spikes at specified intervals, and no flow with an infusion 

bolus at specified intervals (col. 2, lines 42-50). Padda teaches a pumping mechanism 

(24) provides accurate delivery of medicine (col.4, lines 9-10). Padda teaches a 

piggyback delivery profile function which allows for the use of a second profile applied 

before, during an interrupt, or after the first profile, and a different medicine and different 

fluid to be infused through the infusion pump (col. 4, line 59- col. 5, line 6). Padda 

discloses a CPU that sends a motor control drive (14) a code containing information on 

the desired motor speed and a motor speed control (15) (col. 6, line 66- col. 7, line 16). 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 

to include the flow control and profile mechanisms of Padda in the computer controlled 

elution system of deKemp et al. US '848, Fago, and Williams in order to provide a 

variety of different fluid delivery profiles to a patient (Padda, col. 2, lines 31-34). 

13. Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 

Patent Application Publication No. 2007/0213848 deKemp et al. (hereinafter "deKemp 

et al. US '848") in view of U.S. Patent Application Publication No. 2008/0237502 (Fago) 

and U.S. Patent Application Publication No. 2007/0260213 (Williams et al.), as applied 

to claim 1 above, and further in view of U.S. Patent Application Publication No. 

2003/0139640 (Whittacre et al.). 

Regarding claim 47, deKemp et al. US '848 in view of Fago and Williams 

teaches the limitations of claim 1. The cited prior art does not teach transferring a 

plurality of detect activity levels to another system. 

However, Whittacre teaches a system for infusing radiopharmaceuticals 

(abstract), comprising: a display of the amount of isotope which is generating the 

radioactivity and transferring those values to a database if accepted by the operator 

([0195]). It would have been obvious to one of ordinary skill in the art at the time of the 

invention to include the data transfer of Whittacre in the computer controlled elution 

system of deKemp et al. US '848, Fago, and Williams in order to allow one or more 

physicians to access the displayed information (Whittacre, [0202]). 
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14. Applicant's arguments filed 23 July 2015 have been fully considered but they are 

not persuasive for the reasons given in the Advisory Action mailed 19 August 2015. 

Conclusion 

15. All claims are drawn to the same invention claimed in the application prior to the 

entry of the submission under 37 CFR 1 .114 and could have been finally rejected on the 

grounds and art of record in the next Office action if they had been entered in the 

application prior to entry under 37 CFR 1 .114. Accordingly, THIS ACTION IS MADE 

FINAL even though it is a first action after the filing of a request for continued 

examination and the submission under 37 CFR 1.114. See MPEP § 706.07(b). 

Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

16. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CARRIER. DORNA whose telephone number is 
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(571)270-7483. The examiner can normally be reached on Monday- Friday from 8 am 

- 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles Marmor, II can be reached on (571) 272-4730. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IC. R. D./ 
Examiner, Art Unit 3735 

/Charles A. Marmor, 11/ 
Supervisory Patent Examiner 
Art Unit 3735 
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Filing Date 2010-06-16 

First Named Inventor Stephen E. Hidem 

Art Unit 3735 

Examiner Name Carrie R. Dorna 

Attorney Docket Number 56782.1.7.2 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e}(1 }. 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

[8] A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Paul J. Lavanway, Jr./ Date (YYYY-MM-DD) 2015-09-24 

Name/Print Paul J. Lavanway, Jr. Registration Number 64,610 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 09/24/2015 12808467 - GAU: 3735 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U .S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Index of Claims 12808467 HIDEM ET AL. 

Examiner Art Unit 

CARRIER. DORNA 3735 

Rejected Cancelled N Non-Elected A Appeal 

0 Objected Allowed Restricted Interference --

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 07/26/2012 11/28/2012 09/17/2013 04/25/2014 11/17/2014 04/16/2015 09/28/2015 

1 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

2 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

3 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

4 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

5 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

6 N N N N N N N 

7 N N N N N N N 

8 - - - - - - -

9 - - - - - - -

10 - - - - - - -

11 - - - - - - -

12 - - - - - - -

13 - - - - - - -

14 - - - - - - -

15 - - - - - - -

16 - - - - - - -

17 - - - - - - -

18 - - - - - - -

19 - - - - - - -

20 - - - - - - -

21 - - - - - - -

22 - - - - - - -

23 - - - - - - -

24 - - - - - - -

25 - - - - - - -

26 - - - - - - -

27 - - - - - - -

28 - - - - - - -

29 - - - - - - -

30 - - - - - - -

31 - - - - - - -

32 - - - - - - -

33 - - - - - - -

34 - - - - - - -

35 - - - - - - -

36 N N N N N N N 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Index of Claims 12808467 HIDEM ET AL. 

Examiner Art Unit 

CARRIER. DORNA 3735 

Rejected Cancelled N Non-Elected A Appeal 

Allowed Restricted Interference -- 0 Objected 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 07/26/2012 11/28/2012 09/17/2013 04/25/2014 11/17/2014 04/16/2015 09/28/2015 

37 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

38 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

39 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

40 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

41 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

42 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

43 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

44 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

45 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

46 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

47 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

48 ,/ ,/ ,/ ,/ ,/ ,/ ,/ 

49 N N N N N N N 

50 N N N N N N N 

51 ,/ ,/ ,/ 
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Application/Control No. 

Search Notes 12808467 

Examiner 

CARRIER. DORNA 

CPC-SEARCHED 

Symbol 
A61N5/1002, 1007 
A61N2005/1021 
A61N5/1001, 1002, 1007, 1014-1017, 1027, 1028 
A61N2005/1021 
A61M5/007 
G21G 4/08 

Applicant( s )/Patent Under 
Reexamination 

HIDEM ET AL. 

Art Unit 

3735 

Date Examiner 
8/5/14 EF 
8/5/14 EF 
9/2015 CD 
9/2015 CD 
9/2015 CD 
9/2015 CD 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Class Subclass Date Examiner 
600 1-8, 301, 431 7 /9/12-7 /26/12 EF 
604 48, 65-67,218,236, 526 7 /9/12-7 /26/12 EF 

SEARCH NOTES 

Search Notes Date Examiner 
Limited class/subclass searches with test 7/9/12-7/26/12 EF 
Text searching in EAST (see Search History) 7/9/12-7/26/12 EF 
Inventor name search in EAST 7/9/12-7/26/12 EF 
Assignee name search in EAST 7/9/12-7/26/12 EF 
Forward/backward searches of relevant art in EAST 7/9/12-7/26/12 EF 
Updated class/subclass searches 11/27/12- EF 

11/28/12 
Additional text searching and forward/backward searches in EAST 11/27/12- EF 

11/28/12 
Updated class/subclass searches and additional text searching in EAST 8/13-9/17/13 EF 
Updated class/subclass searches 4/25/14 EF 
Updated class/subclass searches and text searching in EAST for AFCP 8/5/14 EF 
2.0 submission 
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SEARCH NOTES 

Search Notes Date Examiner 
Updated class/subclass searches 11 /17/14 EF 
Updated class/subclass searches 4/16/15 EH 
see EAST search report 9/2015 CD 
EAST: inventor name search, assignee search 9/2015 CD 

INTERFERENCE SEARCH 

US Class/ US Subclass I CPC Group Date Examiner 
CPC Symbol 

see EAST search report 9/2015 CD 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTOISBl30EFS (07-09) 
Approved for use through 07/3112012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
12808467 I Filing I 2010-06-16 

Docket Number 
56782.1.7.2 I Art I 3735 Number Date (if applicable) Unit 

First Named 
Stephen E. Hidem 

Examiner 
Carrie R. Dorna 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

lg] Enclosed 

D Amendment/Reply 

lg] Information Disclosure Statement (IDS) 

D Affidavit(s)/ Declaration(s) 

D Other 

MISCELLANEOUS 

D 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

D Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
lg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 061910 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

lg] Patent Practitioner Signature 

D Applicant Signature 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTOISBl30EFS (07-09) 
Approved for use through 07/3112012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Signature of Registered U.S. Patent Practitioner 

Signature !Paul J. Lavanway, Jr.I Date (YYYY-MM-DD} 2015-09-24 

Name Paul J. Lavanway, Jr. Registration Number 64610 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2}; (2) furnishing of the information 
solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a}. Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Doc code: IDS PTOISB/08a (01-10) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 12808467 

Filing Date 2010-06-16 

INFORMATION DISCLOSURE First Named Inventor I Stephen E. Hidem 
STATEMENT BY APPLICANT 

Art Unit 3735 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Carrie R. Dorna 

Attorney Docket Number 56782.1.7.2 

U.S.PATENTS Remove 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 3543752 1970-12-01 Hesse et al. 

2 3861380 1975-01-21 Chassagne et al. 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

1 D 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 
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Application Number 12808467 

Filing Date 2010-06-16 

INFORMATION DISCLOSURE First Named Inventor I Stephen E. Hidem 
STATEMENT BY APPLICANT 

Art Unit 3735 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Carrie R. Dorna 

Attorney Docket Number 56782.1.7.2 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 D 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 12808467 

Filing Date 2010-06-16 
INFORMATION DISCLOSURE First Named Inventor I Stephen E. Hidem 
STATEMENT BY APPLICANT 

Art Unit 3735 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Carrie R. Dorna 

Attorney Docket Number 56782.1.7.2 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

~ A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Paul J. Lavanway. Jr./ Date (YYYY-MM-DD) 2015-09-24 

Name/Print Paul J. Lavanway, Jr. Registration Number 64,610 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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D Applicant asserts small entity status. See 37 CFR 1.27. 

D Applicant certifies micro entity status. See 37 CFR 1.29. 
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Deposit Account Number 06-1910 

0 Payment made via EFS-Web. 
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D applicant/inventor. 

D assignee of record of the entire interest. See 37 CFR 3. 71. 37 CFR 3.73(b) statement is enclosed (Form PTO/SB/96). 

0 attorney or agent of record. Registration number 64,610 

D attorney or agent acting under 37 CFR 1.34. Registration number 

/Paul J. Lavanway, Jr./ September 24, 2015 
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This collection of information 1s required by 37 CFR 1.136(a). The information 1s required to obtain or retain a benefit by the public, which 1s to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U .S.C. 122(b) or issuance of a patent pursuant to 35 U .S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Advisory Action 
Application No. 
121808,467 

Applicant(s) 
HIDEM ET AL. 

Before the Filing of an Appeal Brief Examiner Art Unit I AIA (First Inventor to File) Status 

CARRIER. DORNA 3735 No 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

THE REPLY FILED 23 July 2015 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED 

1. 181 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file 
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of 
the following time periods: 

a) [8l The period for reply expires ~months from the mailing date of the final rejection. 
b) D The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. 

In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 
c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed 

within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of 
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANT'S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate 
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The 
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the 
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 

2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41 .37 must be filed within two months of the date of filing the 
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 

3. D The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
a) D They raise new issues that would require further consideration and/or search (see NOTE below); 
b) D They raise the issue of new matter (see NOTE below); 
c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: __ . (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the non
allowable claim(s). 

7. D For purposes of appeal, the proposed amendment(s): (a) D will not be entered, or (b) D will be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE 

8. DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

9. D The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because 
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier 
presented. See 37 CFR 1.116(e). 

1 O. D The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered 
because the affidavit or other evidence failed to overcome fill rejections under appeal and/or appellant fails to provide a showing of good 
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

11. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

12. 181 The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 
See Continuation Sheet. 

13. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 
14. D Other: __ . 

STATUS OF CLAIMS 

15. The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: 
Claim(s) objected to: 
Claim(s) rejected: 1-5,37-48 and 51. 
Claim(s) withdrawn from consideration: 6,7,36,49 and 50. 

/Charles A. Marmor, II/ 
Supervisory Patent Examiner, Art Unit 3735 I 

/CARRIER DORNN 
Examiner, Art Unit 3735 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20150814 
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Continuation Sheet (PTOL-303) Application No. 

Continuation of 12. Applicant's arguments filed 23 July 2015 have been fully considered but they are not persuasive. 

Applicant contends that the combination of de Kemp, Fago, and Williams fails to meet the invention of claim 1 in part because Fago does 
not disclose a computer providing an indication that each elution is completed (arguments, page 3-5). Applicant alleges that since Fago 
discloses separate, unrelated embodiments wherein a syringe pump is employed to dispense eluant and wherein the volume dispensed is 
displayed via a drip counter, respectively, Fago fails to disclose providing an indication via a computer when a pump has competed 
dispensation (arguments, pages 3-5). The examiner does not find these arguments to be persuasive. The broadest reasonable 
interpretation of the limitation "the computer ... being pre-programmed to execute a method, the method comprising: ... providing an 
indication, via the computer interface, that each elution is completed, when the pump has completed pumping each volume of eluant 
through the generator" requires a computer programmed in a manner that it is capable of performing the recited function of providing an 
indication of when the pump has completed dispensation. The deficiency of de Kemp with respect to this limitation is that de Kemp lacks a 
teaching of a computer programmed to be capable of providing an indication that the pump has completed pumping a volume of eluant. 
Since Fago discloses a computer that is programmed to display a volume of dispensed eluant ([0034]), Fago discloses a computer 
programmed in a manner that is capable of providing an indication via computer interface of when dispensation of an elution is complete. 
Fago teaches the benefit of providing such a display is to provide a practitioner with an indication of when the proper desired amount of 
eluant has been dispensed ([0004]; [0034]). Accordingly, the system of de Kemp modified in view of this teaching of Fago would result in a 
computer providing an indication via its interface of when the pump has competed pumping the desired volume of eluant. 

Applicant additionally contends the cited combination of de Kemp, Fago, and Williams further fails to meet the invention of claim 1 as 
Williams does not disclose displaying the time elapsed since completion of an elution (arguments, pages 5-6). Applicant alleges that 
Williams is not directed to a radioisotope generator, and further teaches displaying the time elapsed since the "beginning" of a procedure 
(the introduction of contrast media into a patient) instead of the time elapsed since the completion of a procedure (elution) (arguments, 
page 7). The examiner does not find these arguments to be persuasive. The broadest reasonable interpretation of the limitation "the 
computer ... being pre-programmed to execute a method, the method comprising: ... displaying, via the computer interface, a time lapse 
sinse each elution was completed" requires a computer programmed in a manner that is capable of performing the recited function of 
displaying via an interface a time lapse since the completion of an elution. While Fago describes time data related to dispensation of an 
elution may be used to determine "a certain time when an elution should be performed" based on a calculated "expected radioactivity level 
at a specified future time" ([0034]), de Kemp and Fago fail to disclose a computer programmed to be capable of displaying a time lapse 
since the elution was completed. Since Williams discloses a system including a computer programmed to display via a time counter the 
time elapsed following a "dispensation function" ([0044]-[0045]), Williams discloses a computer programmed in a manner that is capable of 
displaying a time counter that indicates the elapsed time following completion of an elution, providing the benefit of enabling a practitioner 
to efficiently monitor dispensation in a single interface ([0006]; [0045]). 

Applicant contends that the Office has not properly supported a prima facie conclusion of obviousness with respect to the limitations of 
claim 51 (arguments, pages 8-9). The examiner does not find this argument to be persuasive. The limitations of claim 51 further define the 
limitations of claim 1 directed to displaying a time lapse for which Williams is applied, and is maintained for the reasons noted above. 
Williams discloses a displayed "elapsed time counter graphic 41 O" in Figure 4 that is described in paragraph [0045] as updated "in real 
time" ([0045]), thus is a "timer counting up or down". The limitaitons of claim 51 are met by the combination of de Kemp, Fago, and 
Williams, and would have been obvious to one of ordinary skill in the art at the time of the invention for the reasons noted above and in the 
previous Office action. 
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22859 
Customer Number 

PATENT 
AttomeyDocketNo.: 56782.1.7.2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

Application No.: 

Stephen E. Hidem 

12/808,467 Group Art Unit: 3735 

Filed: June 16, 2010 Examiner: Jacqueline CHENG 

Title: INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED 
MAINTENANCE AND/OR OPERATION AND METHODS OF USE 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

AFTER-FINAL RESPONSE 

In response to the Office Action mailed April 24, 2015, the period of response for which 

runs through July 24, 2015, reconsideration of the application is respectfully requested in view of 

the following remarks. 

Remarks begin on page 2 of this paper. 

249 of 2987



Application No. 12/808,467 
Response to Office Action mailed April 24, 2015 

REMARKS 

These Remarks are responsive to the Office Action dated April 24, 2015. Claims 1-7 

and 36-51 remain pending, with claims 6, 7, 36, 49, and 50 withdrawn from consideration. 

Reconsideration of the application is respectfully requested. 

Claim Rejections Under 35 U.S.C. § 103(a) 

In the Final Office Action, the Examiner maintained the rejections set out in the Non

Final Office Action dated November 25, 2014. In particular, the Final Office Action rejected 

claims 1, 43 and 51 were rejected under 35 U.S.C. § 103(a) as purportedly being unpatentable 

over deKemp et al. (US 2007/0213848, hereinafter "deKemp '848") in view of Fago (US 

2008/0237502) and Williams et al. (US 2007/0260213, hereinafter "Williams"). In addition, 

claims 2-5, 37-42, and 44-48 were rejected under 35 U.S.C. § 103(a) as purportedly being 

unpatentable over de Kemp '848 in view of Fago and Williams and in further view of additional 

cited references. Applicant respectfully traverses the rejections. The applied references fail to 

disclose or suggest the features defined by the claims, and there would have been no apparent 

reason for modification to arrive at the claim features. 

In response to Applicant's previous arguments discussing the deficiencies of deKemp 

'848 in view of Fago and Williams, the Final Office Action indicated that the remarks were 

considered by the Examiner but that the Examiner deemed the rejections to still be proper. 1 

Accordingly, the current Office Action rejected the claims on the same grounds of rejection 

presented in the Office Action dated November 25, 2014.2 Applicant respectfully disagrees. 

As an initial matter, Applicant reiterates and incorporates by reference the arguments 

presented in the Office Action response dated February 23, 2015 as to why the applied references 

do not render the pending claims unpatentable. Those remarks focused on two primary points 

traversing the grounds of rejection lodged against the pending claims. First, Applicant submitted 

that the applied references do not disclose or suggest a system that includes a computer pre

programmed to execute a method that includes "providing an indication, via the computer 

interface, that each elution is completed, when the pump has completed pumping each volume of 

1 See Final Office Action dated April 24, 2015, at page 18. 
2 See id. at page 3. 
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eluant through the generator."3 Second, Applicant took the position that the Office Action had 

improperly characterized Williams as teaching a "display of time lapse since each elution."4 The 

"Response to Arguments" section of the present Office Action responded to those earlier 

arguments of Applicant. 

While Applicant appreciates the additional insight into the grounds of rejection provided 

by the Examiner in the "Response to Arguments" section, Applicant still respectfully disagrees 

with the rejections. For sake of clarity, the following remarks focus on why Applicant still 

respectfully disagrees with the rejection of the claims, as those rejections were developed in the 

"Response to Arguments" portion of the Office Action. 

Issue 1 

In Applicant's remarks responding to the Non-Final Office Action dated November 25, 

2014, Applicant explained why, even if the system of deKemp '848 were modified in view of 

Fago and Williams as proposed in the Office Action, the resulting combination would not yield a 

method that involves "providing an indication, via the computer interface, that each elution is 

completed, when the pump has completed pumping each volume of eluant through the 

generator." Specifically, the Office Action acknowledged that deKemp '848 does not disclose 

the feature but cited Fago in an attempt to overcome the acknowledged deficiency.5 In 

particular, the Office Action cited FIGS. 6 and 7 of Fago and related description in the reference 

as disclosing an electronic drop counter that counts drops passing through a drip chamber and is 

communicatively coupled to a display "for displaying metrics relating to the elution process."6 

The Office Action appeared to allege that this disclosure of Fago overcomes the acknowledged 

deficiencies of deKemp '848.7 

However, the embodiments of cited FIGS. 6 and 7 of Fago do not even have a pump, 

much less provide an indication related to a pump. Instead, Fago describes that the systems in 

cited FIGS. 6 and 7 utilize an eluate collection bottle that "begin[s] in an evacuated condition."8 

The reference continues to describe that the evacuated collection bottle causes "eluate residing in 

3 See Office Action response dated February 23, 2015, at page 3. 
4 See id. at page 7. 
5 See Office Action dated April 24, 2015, at page 4. 
6 See id. at page 4-5. 
7 See id. 
8 Fago at paragraph [0031]. 
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the generator 22 to begin filling the bottle," which correspondingly causes eluate from the eluate 

supply container 4 to "begin flowing into the generator 22."9 In other words, the systems in cited 

FIGS. 6 and 7 of Fago do not have a pump but instead utilize a pressure differential to drive 

eluant flow. 

Because Fago does not have a pump, Fago necessarily does not provide any indication 

"when a pump has completed pumping," as per claim 1. Since the Office Action relied on Fago 

to teach this feature of independent claim 1 and overcome the acknowledged deficiencies of 

deKemp '848, and since Fago does not in fact disclose the feature, the combination of deKemp 

'848 in view of Fago does not render the claim feature primafacie obvious. 

The current Final Office Action responded to Applicant's prior arguments concerning the 

failure of the applied references to disclose or suggest a method that involves "providing an 

indication, via the computer interface, that each elution is completed, when the pump has 

completed pumping each volume of eluant through the generator." In particular, the current 

Final Office Action responded by alleging that "Fago does teach provid[ing] an indication when 

a pump has completed pumping" because "Fago teaches a syringe pump [that] is adapted to 

inject eluent into a generator and teaches an electronic drop counter [to] count the drops passing 

through the drip chamber."10 The Final Office Action further stated that Fago "would provide an 

indication that the pump has completed pumping when the display shows no volume of fluid is 

passing through the drip chamber."11 

Applicant respectfully disagrees. Contrary to the position taken in the "Response to 

Arguments" section of the present Final Office Action, Fago does not disclose or suggest the use 

of a syringe pump in combination with a drip chamber. Rather, Fago describes two different and 

unrelated embodiments: one embodiment utilizes a syringe pump but not a drip chamber while 

the second embodiment utilizes a drip chamber but not a syringe pump. For example, in 

connection with FIG. 5, Fago describes a generator that has a syringe pump but does not have a 

drip counter. 12 In this embodiment, Fago describes that graduations or volumetric marks on the 

syringe enable the user to measure and/or observe the amount of eluant injected into the 

9 See id. 
1° Final Office Action dated April 24, 2015, at page 18. 
II Id. 
12 See, e.g., Fago at FIG. 5; paragraph [0032]. 
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generator. 13 For embodiments where there is no pump to directly measure the amount of eluant 

injected, an alternative measuring arrangement is needed. Accordingly, in connection with the 

embodiments of FIGS. 6 and 7, which do not have a pump but instead utilize a pressure 

differential to drive eluant flow, Fago describes using a drip chamber to measure eluant flow. 14 

Nowhere, however, does Fago disclose or suggest using a syringe pump in combination 

with a drip counter. Indeed, such a combination would not appear to be technically feasible 

because the pressurized stream of eluant discharging from the pump would not form the slow 

stream of drips needed for counting and tracking by a drip counter. Accordingly, the factual 

grounds relied upon in the Final Office Action to assert that Fago discloses providing an 

indication when a pump has completed pumping is not supported by substantial evidence. Fago 

does not disclose or suggest providing "an indication that the [syringe] pump has completed 

pumping when the display shows no volume of fluid is passing through the drip chamber"15 

because Fago does not disclose or suggest using a syringe pump in combination with a drip 

counter. 

Issue 2 

In Applicant's remarks responding to the Non-Final Office Action dated November 25, 

2014, Applicant also took the position that the rejection of independent claim 1 based on 

deKemp '848 in view of Fago and Williams is improper because the Office Action improperly 

characterized the teachings of Williams. 16 In support of the rejection of independent claim 1, the 

Office Action conceded that neither deKemp '848 nor Fago disclose a computer pre

programmed to execute a method that includes "displaying, via the computer interface, a time 

lapse since each elution was completed."17 However, the Office Action cited Williams in an 

attempt to overcome this deficiency. 18 Specifically, the Office Action rejected independent 

claim 1 based on the legal conclusion that it would have been obvious to modify the elution 

process of deKemp '848 and Fago "to display a time lapse since each elution as taught by 

13 See id. at paragraph [0032]. 
14 See id. at paragraph [0033]. 
15 See Final Office Action dated April 24, 2015, at page 18. 
16 See Office Action response dated February 23, 2015, at page 6-7. 
17 See Final Office Action dated April 24, 2015, at page 5. 
18 See id. 
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Williams."19 Williams, though, does not even describe a radioisotope generator that generates 

eluate via elution, much less a "display of time lapse since each elution." 

Williams is directed to an injection device for dispensing contrast media as part of a 

dispensing procedure.2° For example, Williams describes that the injection device includes 

syringes that can be filled with contrast media, flushing media, or combinations thereof for 

injection into a patient.21 Nowhere, however, does Williams describe a radioisotope generator 

system or generating eluate via elution. Williams makes no mention of such a feature. 

Therefore, Williams necessarily cannot and does not teach displaying "a time lapse since each 

elution," as asserted in the Office Action. 

The current Final Office Action responded to Applicant's prior arguments concerning the 

failure of Williams to disclose or suggest displaying "a time lapse since each elution." In 

particular, the current Final Office Action responded by stating that "Williams teaches an elution 

of contrast media via a dispensing device that is injected into a patient for use in a medical 

imaging procedure."22 The Final Office Action further stated that "Williams teaches an elapsed 

time counter graphic ( 410) to monitor the elapsed time since the introduction of contrast media 

into a patient."23 Applicant again respectfully disagrees. 

First, Applicant wishes to reiterate that, contrary to the assertion in the "Response to 

Arguments" section, Williams does not disclose or suggest elution or generating eluate via 

elution. While the cited passages of Williams mention contrast media, the passages do not 

expressly or inherently disclose elution of contrast media. Indeed, the passages make no mention 

of elution. It is unclear to Applicant how the Office Action is characterizing Williams as 

purportedly teaching elution, particularly since the Office Action states that Williams teaches "an 

elution of contrast media via a dispensing device." The dispensing device described in the cited 

passages of Williams is an injection syringe. On the other hand, Applicant's independent claim 

1 requires a radioisotope generator that generates eluate via elution within the generator. 

Accordingly, Williams does not disclose elution as required by claim 1 and therefore cannot and 

does not teach displaying "a time lapse since each elution," as further recited by the claim. 

19 Id. at page 6. 
20 See Williams at Abstract. 
21 See id. at paragraph [0021]. 
22 Final Office Action dated April 24, 2015, at page 19. 
23 Id. 
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Second, the characterization of Williams advanced in the "Response to Arguments" 

section supports-rather than refutes-Applicant's arguments that deKemp '848 in view of Fago 

and Williams fails to disclose or suggest all the elements required by the claims. As discussed 

above, Applicant took the position that Williams does not describe a radioisotope generator that 

generates eluate via elution and therefore cannot disclose a "display of time lapse since each 

elution." The Office Action responded by stating that "Williams teaches an elapsed time counter 

graphic ( 410) to monitor the elapsed time since the introduction of contrast media into a 

patient."24 However, Applicant's independent claim 1 does not recite monitoring elapsed time 

"since the introduction of contrast media into a patient." Rather, the claim recites "displaying, 

via the computer interface, a time lapse since each elution was completed." An elapsed time 

since the introduction of contrast media into a patient (as the Office Action alleged Williams 

teaches) is different than a time lapse since each elution is completed (as per claim 1). 

The Office Action based the rejection of independent claim 1 on the legal conclusion that 

it would have been obvious to modify the elution process of deKemp '848 and Fago "to display a 

time lapse since each elution as taught by Williams."25 Since Williams does not teach displaying 

a time lapse since each elution, as acknowledged in the "Response to Arguments" section of the 

Office Action, the Office Action did not support the rejection of the claim features by substantial 

evidence. 

Summary 

For at least the reasons given above, Applicant respectfully submits that the rejection of 

independent claim 1 is unfounded and should be reversed. Contrary to the position taken in the 

Office Action, the combination of the de Kemp '848 reference in view of Fago does not disclose 

or suggest a computer pre-programmed to execute a method that includes "providing an 

indication, via the computer interface, that each elution is completed, when the pump has 

completed pumping each volume of eluant through the generator." Further, the Office Action 

improperly characterized the teachings of Williams in a way that is not supported by the 

reference. 

24 Id. 
25 Id. at page 6. 
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Claims 2-5, 37-48, and 51 depend from independent claim 1 and are therefore patentable 

for at least the reasons given above with respect to the independent claim, as well as upon 

additional patentable features and elements claimed in the dependent claims but not explicitly 

discussed herein. None of the other references overcome the fundamental deficiencies of the de 

Kemp '848 reference, Fago, and Williams set forth above. 

For example, with respect to claim 51, the applied references do not disclose or suggest a 

computer pre-programmed to execute a method where displaying the time lapse since each 

elution was completed comprises displaying a timer counting up or down since each elution was 

completed. In support of the rejection of this feature, the Office Action cited paragraph [0038] 

and FIG. 4 of Williams. Applicant respectfully disagrees. 

Applicant reiterates that Williams does not disclose any type of elution and therefore 

cannot disclose a "time lapse since each elution was completed." Moreover, in connection with 

claim 51, the passages of Williams cited in the Office Action do not disclose a timer counting up 

or down since any type of medical procedure is completed, much less "each elution was 

completed." Williams describes initiation of the "time counter graphic 410" in cited paragraph 

[0045] of the reference as follows: 

[T]he elapsed time counter graphic 410 may be automatically initiated 
concurrently with a dispensing function, such as the dispensing of contrast media 
by the extension of the injector ram 215, 216 into a syringe 211, 213 filled with 
contrast media. Thus, a user of the dispensing medical device 115 may, using this 
embodiment of the computer program product of the present invention, monitor 
the elapsed time since the introduction of contrast media into a patient .... 26 

As seen above, Williams describes monitoring a time "since the introduction of contrast media 

into a patient." Such time would be the beginning of the medical procedure, not when the 

medical procedure is "completed." 

Applicant notes that the Final Office Action did not address Applicant's prior remarks 

concerning the insufficiency of the Williams reference to disclose or suggest the features of 

claim 51. The Final Office Action did not respond to the remarks or provide Applicant with any 

additional guidance on how allegedly the applied references render the features of claim 51 

obvious. Applicant respectfully submits that the prior remarks responding to the rejection of 

claim 51 in the Non-Final Office Action dated November 25, 2014 overcame any primafacie 

case of obviousness. Accordingly, the burden shifted back to the Patent Office to provide 

26 Id. at paragraph [0045]. 
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reasons and evidence to substantiate a prima facie case of obviousness. Since the Office Action 

did not provide any further discussion of claim 51 in the Final Office Action, Applicant 

respectfully submits that a prima facie case of obviousness has not been established. 

CONCLUSION 

It is submitted that all claims in this application are in condition for allowance. Applicant 

respectfully requests reconsideration and prompt allowance of all pending claims. 

In view of the fundamental differences identified above, Applicant reserves further 

comment concerning the additional features set forth in the claims. However, Applicant does not 

acquiesce in the propriety of the Office Action's application or interpretation of the references 

with respect to the claims, and reserves the right to present additional arguments in any further 

prosecution of this application. 

The Commissioner is authorized to charge any deficiencies and credit any overpayments 

to Deposit Account No. 06-1910. The Examiner is invited to telephone the undersigned attorney 

to discuss this application. 

Dated: July 23, 2015 

FREDRIKSON & BYRON, P.A. 
200 South Sixth Street, Suite 4000 
Minneapolis, MN 55402-1425 USA 
Telephone: (612) 492-7387 
Facsimile: (612) 492-7077 

Respectfully submitted, 

/Paul J. LaVanway, Jr./ 

Paul J. La Vanway, Jr. 
Registration No. 64,610 

Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 06-1910. 

56066963 1.DOC 
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Notice of Pre-AJA or AJA Status 
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1. The present application is being examined under the pre-AIA first to invent provisions. 

Response to Amendment 

2. The Response filed on February 23, 2015 is acknowledged. Claims 1-5, 37-48, & 51 are 

pending and claims 6, 7, 36, 49, & 50 are withdrawn based on a prior restriction/election. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under pre-

AIA 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 
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5. Claims l, 43, and 51 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

deKemp et al. (US Publication No. 2007/0213848 Al) (hereinafter "deKemp et al. US '848") 

(cited in the Office Action dated January 4, 2013) in view of Fago (US Publication No. 

2008/0237502 Al) (cited in the Office Action dated October 2, 2013) and Williams et al. (US 

Publication No. 2007/0260213 Al) (cited in the Office Action dated November 25, 2014). 

Regarding claim 1, deKemp et al. US '848 teaches an eluent reservoir (reservoir (4) 

(paragraph [0025]; Figure 3)), a pump coupled to the reservoir (pump (6) (paragraph [0025]; 

Figure 3)), an infusion tubing circuit (generator valve ( 16), bypass line ( 18), patient valve (24), 

elution system (14) (paragraph [0025]; Figure 3) and feed-line (33) (paragraph [0028]; Figure 

5)), a radioisotope generator (strontium-rubidium (82Srl2Rb) generator (8) (paragraph [0025]; 

Figure 3)), an activity detector (positron detector (20) (paragraph [0025]; Figure 3)), a waste 

bottle (waste reservoir (26) (paragraph [0025]; Figure 3)), a computer (controller (28) 

(paragraph [0025]; Figure 3)) and a computer interface (user inteiface (44) (Figure 3)). deKemp 

et al. US '848 also teaches the infusion tubing circuit including an eluant line coupled to the 

pump and to the generator (pump (6)for drawing saline from reservoir (4) (paragraph [0025])) 

and an eluate line coupled to the generator, to the activity detector and to the waste bottle 

(generator valve ( 16) to proportion saline flow between the generator ( 8) and a bypass line ( 18) 

which meet at merge point (22), a positron detector (20) downstream of merge point (22), a 

patient valve (24) to control supply of saline to patient outlet ( 10) and waste reservoir (26) 

(paragraph [0025])). 

de Kemp et al. US '848 further teaches a controller (28) is connected to pump ( 6), 

positron detector (20), valves (16) and (24), and user interface (44) (paragraph [0025]; Figure 3) 
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accordance with various modes of operation (paragraphs [0029]-[0032]; Figures 6a-6d). deKemp 

et al. US '848 teaches a pump ( 6) for drawing saline from the reservoir ( 4) at a desired flow rate 

(paragraph [0025]). During an "elution" mode, deKemp et al. US '848 discloses generator valve 

(16) is actively controlled by a control loop (42) from the positron detector (20) to proportion 

saline flow through both the generator (8) and bypass line (18) (paragraph [0032]). 

deKemp et al. US '848 does not explicitly teach the use of a computer to control the 

modes of operation of the system, providing an indication that the elution is complete, or 

displaying, via the computer interface, a time lapse since each elution was completed. 

Fago teaches visualization of the eluate collection bottle (34) facilitates determining 

when the elution process is complete, e.g. the eluate collection bottle (34) is full (paragraph 

[0031]). Fago teaches a syringe pump (40 is adapted to inject the eluent (18) into the generator 

(22) via tubing (10) (paragraph [0032]). Fago teaches a drip chamber (44) is incorporated in the 

tubing (10) to facilitate tracking or identification of an amount of eluent flowing into a generator 

(22) (paragraph [0033]; Figure 6). Fago teaches an electronic drop counter (46) may be used to 

count the drops passing through the drip chamber (44) by using an LED (48) and a photo 

detector (50) to determine when a drop passes through the drip chamber (44) (paragraph [0033]; 

Figure 7). Fago teaches this facilitates the provision of metrics relating to the amount of eluant 

being passed from the eluant passing from the eluent supply container (4) into the generator (22) 

(paragraph [0033]). Fago teaches the drop counter (46) is coupled to an electronic device and/or 

computer (54) to store data, facilitate communication with other device, and/or perform 

calculations relating to the elution process (paragraph [0034]). Fago teaches the drop counter 
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(46) is communicatively coupled to a display (52) for displaying metrics relating to the elution 

process and that the display may be incorporated into the computer (54) (paragraph [0034]). It 

would have been obvious to one of ordinary skill in the art at the time of the invention to modify 

the method of controlling an 82Sr/82Rb elution system of deKemp et al. US '848 to include the 

displayed volume and time calculations taught by Fago in order to estimate when a generator 

will be ready for another elution process (Fago, paragraph [0034]). 

Fago teaches the volume and/or time associated with each elution process may be tracked 

and displayed to enable the user to estimate when the generator will be ready for another elution 

process paragraph [0034]), but the combination of de Kemp et al. US '848 and Fago does not 

teach displaying, via the computer interface, a time lapse since each elution was completed. 

Williams teaches methods for displaying elapsed time information related to the 

dispensing of media by the dispensing device in relation to a medical procedure (paragraph 

[0001]). Williams teaches when the user interface (230) comprises a display device, a user may 

view data corresponding to the dispensing operation, such as flow rate, elapsed time from 

injection of media (paragraph [0025]). Williams teaches the storage device may be configured to 

be capable of storing a plurality of display formats and/or the displays of various dispensing 

tools, including an elapsed time display showing time elapsed from a given dispensing operation 

(paragraph [0027]). Williams teaches a computer program product comprises executable portions 

for directing the dispensing medical device (115) to perform at least one dispensing function, to 

manipulate and/or adjust the display parameters of the user interface (230) (paragraph [0045]). 

Williams teaches a status text graphic (470) indicating the status of a given dispensing operation, 

such as its completion, and an elapsed time counter graphic (410) to monitor the elapsed time 
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since the introduction of contrast media into a patient (paragraph [0045]). It would have been 

obvious to one of ordinary skill in the art at the time of the invention to use the data associated 

with each elution process taught by de Kemp et al. US '848 and Fago to display a time lapse 

since each elution as taught by Williams in order to monitor the elapsed time without a need to 

activate and/or monitor a timing device that is separate from the display (Williams, paragraph 

[0045]). 

Regarding claim 43, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1. de Kemp et al. US '848 teaches a control algorithm regulates a flow rate and 

volume of the sterile saline solution (100) pumped through the generator column (10) and 

controls valve (108), which directs the eluate through a delivery line (112) for a calibration 

elution or a patient elution (110), or to a shielded waste container (90) ("diverting an initial 

volume of eluate to the waste bottle") (paragraph [0025]). deKemp et al. US '848 does not teach 

tracking the initial volume or eluate or providing an indication when the waste bottle needs to be 

emptied. 

Fago teaches an eluate collection bottle (34) may have a standard or predefined volume 

(paragraph [0031]). Fago teaches a user can observe, based on the visualization portal and index 

marks (19), the eluent levels in the eluant supply container (4) go down in an amount generally 

corresponding to the amount of eluate received in the eluate collection bottle (34) ("tracking the 

initial volume of the eluate") (paragraphs [0026] and [0031 ]). Fago teaches this visualization 

facilitates determining when the elution process is complete, e.g. the eluate collection bottle is 

full ("providing an indication when the waste bottle needs to be emptied") (paragraph [0031 ]). It 

would have been obvious to one of ordinary skill in the art at the time of the invention to modify 
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the waste bottle of deKemp et al. US '848 to include the visualization portal and index marks 

taught by Fago in order to track the amount of fluid in the bottle (Fago, paragraph [0031]). 

Regarding claim 51, Williams teaches displaying a timer counting up or down since each 

elution was completed (paragraph [0038]; see timer graphic (410) in Figure 4). 

6. Claims 2-4, 38, 39, 44, and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over deKemp et al. US '848 in view of Fago and Williams, as applied to claim 1 above, and 

further in view of Tate et al. (US Publication No. 2008/0177126 Al) (cited in the Office Action 

dated January 4, 2013). 

Regarding claim 2, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the system of claim 1. deKemp et al. US '848 teaches a control algorithm that regulates a 

flow rate and volume of the sterile saline solution (100) pumped through the generator column 

(10) and controls valve (108), which directs the eluate through a delivery line (112) for a 

calibration elution or a patient elution (110) ("categorizing each counted elution as having been 

generated as a sample or a dose") (paragraph [0025]) and Fago teaches computer (54) may be 

coupled to each of a plurality of drop counters (46) and/or displays (52) that provide data relating 

to elution processes in each of the generators (22), such as time associated with each counted 

drop or a volume associated with the number of counted drops ("counting elutions per unit 

time") (paragraphs [0034] and [0036]), but the combination of deKemp et al. US '848, Fago, and 

Williams does not teach maintaining a record of the elutions. 

Tate teaches a Records or Injection History button (1022) (paragraph [0181]). It would 

have been obvious to one of ordinary skill in the art at the time of the invention to modify the 

elution system of deKemp et al. US '848, Fago, and Williams to include the Records or Injection 
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History function of Tate in order to access information regarding prior injection procedures 

(Tate, paragraph [0181]). 

Regarding claim 3, Tate teaches printing the injection information, including information 

about the activity and volume of the dose delivered to the patient and displaying it in pop-up 

(1240) (paragraph [0235]). 

Regarding claim 4, Tate teaches a printer (24) used to generate records of the injection 

and/or imaging procedures performed on patients (paragraph [0075]). 

Regarding claim 38, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the system of claim 1. deKemp et al. US '848 teaches sampling the activity level in the 

dose calibrator at regular intervals throughout the duration of the elution run (paragraph [0055]). 

deKemp et al. US '848 also teaches calibration data collected during the elution can be used to 

calculate the proportionality constant K between the activity parameter (Cdet) and the 82Rb 

activity concentration (paragraphs [0056]-[0057]). The combination of deKemp et al. US '848, 

Fago, and Williams does not teach providing via the computer interface, calibration data entry 

fields for a user. 

Tate teaches user-friendly data entry mechanisms for the system (10) (paragraph [0170]). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the calibration and activity data of deKemp et al. US '848, Fago, and Williams to be 

input by a user through the user-friendly data entry mechanisms taught by Tate in order to clearly 

and unambiguously communicate the current status of the system to an operator (Tate, paragraph 

[0170]). 
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Regarding claim 39, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the system of claim 1, but does not teach providing a patient identification entry field for 

a user to enter a patient identification number, receiving a detected activity level of a dose of 

eluate from the activity detector, or compiling a report that includes an identification number for 

the generated dose and detected activity level. 

Tate teaches the touch screen arrangement (1000) can be used for four categories of 

tasks, including Patient Treatment (paragraph [0172]). Tate discloses the "Patient Treatment" 

category includes a number of tasks including inputting patient and/or case identification 

information into the system (10) and measuring the activity level of the radiopharmaceutical 

dose (paragraph [0207]). Tate teaches that the pharmaceuticals are used in imaging procedures 

(paragraph [0069]). Tate teaches that the printer (24) may be used to generate records of the 

injection and/or imaging procedures performed for inclusion in their medical records (paragraph 

[0075]). Tate discloses a "Case Information" pop-up display (1217) including an "Identification" 

field (1217a) and a keypad (1217j) for inputting a patient or other identification number 

(paragraph [0216]). Tate also discloses a detailed injection history display (1360), which 

includes activity level of the injection and the patient identification number, and can be printed 

using "Print" button (1363) (paragraph [0245]; Figure 34B). It would have been obvious to one 

of ordinary skill in the art at the time of the invention to modify the elution system of deKemp et 

al. US '848, Fago, and Williams to include the identification information taught by Tate in order 

to generate records of the injection and/or imaging procedures performed for inclusion in 

patient's medical records (Tate, paragraph [0075]). 
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Regarding claim 44, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the system of claim 1, but does not teach the computer interface comprises a touch-

activated display screen. 

Tate teaches that the fluid delivery system (10) includes a display or graphical user 

interface display (15) for programming and operating the system (10) and may incorporate 

touch-screen capability (paragraph [0071]). It would have been obvious to one of ordinary skill 

in the art at the time of the invention to modify the elution system of deKemp et al. US '848, 

Fago, and Williams to include the touch-screen capability taught by Tate for ease of use of the 

system (Tate, paragraph [0071]). 

Regarding claim 48, Tate teaches the fluid delivery system (10) includes a printer (24) 

(paragraph [0074]). Tate teaches that the printer (24) may generate records of the injection 

and/or imaging procedures performed on patients and may be pivotally connected to the system 

(10) to allow an operator to load paper or labels into the printer (24) (paragraph [0075]; Figure 

lB). It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the elution system of deKemp et al. US '848, Fago, and Williams to include the printer 

taught by Tate in order to include data in patients' medical records or for billing/inventory 

purposes (Tate, paragraph [0075]). 

7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Tate and 

deKemp (US Publication No. 2007/0140958 Al) (hereinafter "deKemp US '958") (cited in the 

Office Action dated January 4, 2013). 
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Regarding claim 5, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection. deKemp et al. US 

'848 teaches a control algorithm that regulates a flow rate and volume of the sterile saline 

solution (100) pumped through the generator column (10) and controls valve (108), which directs 

the eluate through a delivery line (112) for a calibration elution or a patient elution (110) 

("categorizing each counted elution as having been generated as a sample or a dose") (paragraph 

[0025]). 

Fago teaches computer (54) may be coupled to each of a plurality of drop counters (46) 

and/or displays (52) that provide data relating to elution processes in each of the generators (22), 

such as time associated with each counted drop or a volume associated with the number of 

counted drops ("counting elutions per unit time") (paragraphs [0034] and [0036]). Fago teaches 

an actual radioactivity level of the eluate can be determined at a given time, programmed into the 

computer (54) ("receiving a detected activity level and entering the detected activity level for 

each elution into the record") (paragraph [0034]). Fago teaches the radioactivity level can be 

incorporated with other data to determine an expected radioactivity level at a specified future 

time and thus estimate when the generator will be ready for another elution process ("calculating 

and tracking the amount of activity left in the generator after each elution") (paragraph [0034]). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the system of deKemp et al. US '848 to include the radioactivity information and 

estimations taught by Fago in order to estimate when a generator will be ready to perform 

another elution process (Fago, paragraph [0034]). 
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maintaining a record of the elutions or compiling a report that includes an amount of activity left 

in the generator. 

Tate discloses user-friendly data entry mechanisms for the system (10) (paragraph 

[0170]). Tate teaches a Records or Injection History button (1022) (paragraph [0181]) and a 

printer (24) used to generate records of the injection and/or imaging procedures performed on 

patients (paragraph [0075]). It would have been obvious to one of ordinary skill in the art at the 

time of the invention to modify the elution system of deKemp et al. US '848, Fago, and Williams 

to include the Records or Injection History function of Tate in order to access information 

regarding prior injection procedures (Tate, paragraph [0181]). 

The combination of deKemp et al. US '848, Fago, Williams, and Tate does not teach 

compiling a report that includes an amount of activity left in the generator. 

deKemp US '958 teaches a control algorithm and a valve (108) direct the eluate through 

a delivery line (112) for a calibration elution or a patient elution (110) (paragraph [0025]). 

deKemp US '958 teaches that the calibration eluate is tested for 82Rb yield and 82Sr breakthrough 

to determine if the yield is above a predetermined radioactivity limit (paragraph [0029]; Figure 

5). deKemp US '958 teaches control software controls a volume of fluid during generator 

column (10) flushes and elutions, and accepts the cumulative volume and stores it (paragraph 

[0031]). deKemp US '958 further teaches that the cumulative volume is recomputed after each 

elution and disposing of the generator column if the volume limit is exceeded (paragraph 

[0032]). It would have been obvious to one of ordinary skill in the art at the time of the invention 

to include the yield and volume determinations of deKemp US '958 in the records of the 
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computer controlled elution system of deKemp et al. US '848, Fago, Williams, and Tate in order 

to determine if the generator column can continue to be used for patient elutions (de Kemp US 

'958, paragraph [0028]). 

8. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of deKemp 

us '958. 

Regarding claim 37, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection, but does not teach 

providing a first and second set of breakthrough test data entry fields. 

deKemp US '958 teaches generator column (10) is flushed with 50 ml of sterile saline 

solution in order to remove any strontium breakthrough, then the operator waits for a 

predetermined period of time (at least 10 minutes) before performing the calibration elution 

(paragraph [0029]). Then, deKemp US '958 discloses that the calibration eluate is tested for 82Rb 

yield and 82Sr breakthrough (paragraph [0029]). deKemp US '958 discloses that those skilled in 

the art would know to test the radioactivity of the elution after about 26 minutes has elapsed, at 

which time the amount of residual 82Rb is insignificant and will no distort the test results 

(paragraph [0030]). It would have been obvious to one of ordinary skill in the art at the time of 

the invention to include the breakthrough measurements taught by deKemp US '958 in the 

computer controlled elution system of deKemp et al. US '848, Fago, and Williams in order to 

determine if breakthrough is less than a threshold for permissible levels (paragraph [0030]). 
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9. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view ofTelischak 

et al. (US Patent No. 7,996,068 B2) (cited in the Office Action dated January 4, 2013). 

Regarding claim 40, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection, but does not teach a 

light projector or providing a light signal when the pump is activated. 

Telischak teaches a visible light is projected at all times when the device is activated 

(column 8, lines 18-26). It would have been obvious to one of ordinary skill in the art to include 

the light projecting when the device is activated disclosed by Telischak in the pump of the 

computer controlled infusion system of deKemp et al. US '848, Fago, and Williams in order to 

confirm that the device is operational (Telischak, column 8, lines 24-25). 

10. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Ellingboe 

et al. (US Publication No. 2006/0015056 Al) (cited in the Office Action dated January 4, 2013). 

Regarding claim 41, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection. deKemp et al. US 

'848 also teaches a "waiting for threshold" mode of system ( 14 ), in which the saline flow is 

routed through the generator (8) and into the waste reservoir (26) (paragraph [0031]) and an 

"elution" mode where the active saline solution is directed to the patient outlet (paragraph 

[0032]). The combination of deKemp et al. US '848, Fago, and Williams does not teach a light 

projector or providing a first light signal when an initial volume of eluate is being diverted or 

providing a second light signal when the pumping is generating the sample or the dose of eluate. 
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cardioplegia is being delivered (e.g. via green illumination) and when delivery is stopped (e.g. 

via red illumination) (paragraph [0243]; Figure 301). It would have been obvious to one of 

ordinary skill in the art to include the different illumination signals disclosed by Ellingboe in the 

computer controlled infusion system of deKemp et al. US '848, Fago, and Williams in order to 

provide indicators to the operator regarding which stage of the infusion is occurring. 

11. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Bergner 

(US Patent No. 4,585,941) (cited in the Office Action dated January 4, 2013). 

Regarding claim 42, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection, but does not teach a 

light projector or providing a light signal when the activity detector detects a peak bolus of 

radioactivity. 

Bergner teaches an LED display (100) is immediately about the total dose thumbwheel 

switches (98) and displays the total dose which has been infused in the patient (56) (column 5, 

lines 8-25). Bergner teaches the actual dose rate which is present in the eluate within the tube 

(30) in front of the dosimetry probe (58) is displayed on LED display (104) (column 5, lines 8-

25). It would have been obvious to one of ordinary skill in the art to include the LED signals 

based on actual dose disclosed by Bergner in the computer controlled infusion system of 

deKemp et al. US '848, Fago, and Williams in order to provide a description of the dose present 

in the eluate (Bergner, column 5, lines 19-22). 
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12. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view ofVarrichio 

et al. (US Publication No. 2005/0187515 Al) (cited in the Office Action dated January 4, 2013). 

Regarding claim 45, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection, but does not teach at 

least one sensor for detecting a leak in the tubing and providing an indication that a leak has been 

detected. 

Varrichio et al. teaches a sensor (251) that may be utilized to detect a leak in the valve 

system (241) (paragraph [0027]). Varrichio et al. teaches that if one of the flow valves leaks, a 

midpoint pressure will drift higher if primary flow valve (343) is leaking and lower if redundant 

flow valve (344) is leaking, thus providing an indication that a leak has been detected (paragraph 

[0036]). Varrichio et al. discloses a user interface for external program controller (260), which 

provides real-time status information with respect to infusate pump (200) and may provide 

audible alarms upon detection of particular conditions and may report conditions to the doctor 

using information from sensor (251) (paragraphs [0027] and [0031]). It would have been obvious 

to one of ordinary skill in the art at the time of the invention to include the leak detecting sensor 

ofVarrichio et al. in the computer controlled elution system of deKemp et al. US '848, Fago, and 

Williams in order to provide feedback to the doctor (Varrichio et al., paragraph [0027]). 

13. Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Padda et 

al. (US Patent No. 5,395,320) (cited in the Office Action dated January 4, 2013). 
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Regarding claim 46, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection, but does not teach 

calculating a flow rate profile or controlling a speed of the pump according to the calculated flow 

rate profile. 

Padda teaches an infusion pump which can be programmed to deliver any of a variety of 

selected profiles of fluid medicine volume over time (Abstract). Padda discloses examples of 

delivery profiles including fixed rate of flow, ramp up, ramp down, fixed rate with increased rate 

spikes at specified intervals, and no flow with an infusion bolus at specified intervals (column 2, 

lines 42-50). Padda teaches a pumping mechanism (24) provides accurate delivery of medicine 

(column 4, lines 9-10). Padda teaches a piggyback delivery profile function which allows for the 

use of a second profile applied before, during an interrupt, or after the first profile, and a 

different medicine and different fluid to be infused through the infusion pump (column 4, line 

59-column 5, line 6). Padda discloses a CPU that sends a motor control drive (14) a code 

containing information on the desired motor speed and a motor speed control (15) (column 6, 

line 66-column 7, line 16). It would have been obvious to one of ordinary skill in the art at the 

time of the invention to include the flow control and profile mechanisms of Padda in the 

computer controlled elution system of deKemp et al. US '848, Fago, and Williams in order to 

provide a variety of different fluid delivery profiles to a patient (Padda, column 2, lines 31-34). 

14. Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Whittacre 

et al. (US Publication No. 2003/0139640 Al) (cited in the Office Action dated January 4, 2013). 
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Regarding claim 47, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach transferring a 

plurality of detect activity levels to another system. 

Whittacre teaches a display of the amount of isotope which is generating the radioactivity 

and transferring those values to a database if accepted by the operator (paragraph [0195]). It 

would have been obvious to one of ordinary skill in the art at the time of the invention to include 

the data transfer of Whittacre in the computer controlled elution system of deKemp et al. US 

'848, Fago, and Williams in order to allow one or more physicians to access the displayed 

information (Whittacre, paragraph [0202]). 

Response to Arguments 

15. Applicant's arguments, see pages 3-6 of the Remarks filed February 23, 2015, have been 

fully considered but they are not persuasive. Fago does teach provide an indication when a pump 

has completed pumping. Fago teaches a syringe pump is adapted to inject eluent into a generator 

and teaches an electronic drop counter counts the drops passing through the drip chamber and is 

coupled to a display for displaying metrics relating to the elution process (see Office Action 

dated November 25, 2014), and thus would provide an indication that the pump has completed 

pumping when the display shows that no volume of fluid is passing through the drip chamber. 

The same detection of presence or absence of fluid passing through the drip chamber would 

apply if the flow was pressurized or single drips. 

16. Applicant's arguments, see pages 6 & 7 of the Remarks filed February 23, 2015, have 

been fully considered but they are not persuasive. Williams does teach displaying, via the 
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computer interface, a time lapse since each elution was completed. Williams teaches an elution 

of contrast media via a dispensing device that is injected into a patient for use in a medical 

imaging procedure (Abstract; paragraphs [0001], [0002], [0021] & [0022]). Williams teaches an 

elapsed time counter graphic (410) to monitor the elapsed time since the introduction of contrast 

media into a patient (paragraph [0045]), which is an important parameter to the success of a 

medical imaging procedure which depends on the presence of contrast media in the patient. 

Williams discusses how contrast media is often injected into a patient's vasculature prior to the 

medical imaging procedure (paragraph [0002] and the time elapsed since the introduction of 

contrast media into a patient would be relevant to the medical professional in determining if the 

contrast media had sufficiently circulated in the patient's vasculature to perform the medical 

imaging. Further, one cannot show nonobviousness by attacking references individually where 

the rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 208 

USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231USPQ375 (Fed. Cir. 1986). 

Here, Williams is combined with the teachings of de Kemp '848 and Fago, which do teach 

generating and infusing a radioisotope (see above rejection). Williams is combined with the 

elution of radioisotopes taught by de Kemp '848 and Fago to provide an indicator of the time 

elapsed since the elution. 

Conclusion 

17. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CPR 1.136( a). 
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MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CPR 1.136( a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

18. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to EILEEN FOLEY whose telephone number is (571) 270-7248. 

The examiner can normally be reached Monday-Thursday, and alternate Fridays, from 7:30 AM-

5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jacqueline Cheng can be reached at (571) 272-5596. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
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like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/E. F./ 
Examiner, Art Unit 3735 

/JACQUELINE CHENG/ 
Supervisory Patent Examiner, Art Unit 3735 
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INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED 
MAINTENANCE AND/OR OPERATION AND METHODS OF USE 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE 

Dear Commissioner: 

In response to the Office Action mailed November 25, 2014, the period of response for 

which runs through February 25, 2015, reconsideration of the application is respectfully 

requested in view of the following remarks. 

Remarks begin on page 2 of this paper. 

309 of 2987



Application No. 12/808,467 
Response to Office Action mailed November 25, 2014 

REMARKS 

These Remarks are responsive to the Office Action dated November 25, 2014. Claims 1-

7 and 36-51 remain pending, with claims 6, 7, 36, 49, and 50 withdrawn from consideration. 

Reconsideration of the application is respectfully requested. 

Claim Rejections Under 35 U.S.C. § 103(a) 

In the Office Action, claims 1, 43 and 51 were rejected under 35 U.S.C. § 103(a) as 

purportedly being unpatentable over de Kemp et al. (US 2007/0213848, hereinafter "de Kemp 

'848") in view of Fago (US 2008/0237502) and Williams et al. (US 2007 /0260213, hereinafter 

"Williams"). In addition, claims 2-5, 37-42, and 44-48 were rejected under 35 U.S.C. § 103(a) 

as purportedly being unpatentable over de Kemp '848 in view of Fago and Williams and in 

further view of additional cited references. 

Applicant respectfully traverses the rejections. The applied references fail to disclose or 

suggest the features defined by the claims, and there would have been no apparent reason for 

modification to arrive at the claim features. 

The applied references fail to disclose or suggest all the features of the claims including, 

for example, independent claim 1. Independent claim 1 is directed to a system that generates and 

infuses radiopharmaceuticals. The system includes, among other features, an eluant reservoir, a 

pump, an infusion tubing circuit, a radioisotope generator, and a computer. The claim specifies 

that the computer is programmed to execute a method that includes activating the pump to pump 

a volume of eluant in order to generate eluate via elution and providing an indication, via the 

computer interface, that each elution is completed, when the pump has completed pumping each 

volume of eluant through the generator. The claim also specifies that the computer is 

programmed to execute a method that includes displaying, via the computer interface, a time 

lapse since each elution was completed. 

In support of the rejection of independent claim 1, the Office Action cited paragraphs 

[0025] through [0032] of the de Kemp '848 reference as allegedly disclosing a system that 

includes an eluant reservoir, a pump, an infusion tubing circuit, a radioisotope generator, a 

computer, and a user interface. 1 Although the Office Action conceded that the de Kemp '848 

reference does not disclose "the use of a computer to control the modes of operation of the 

1 Office Action dated November 25, 2014, at page 3-4. 

2 
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system, providing an indication that the elution is complete, or displaying, via the computer 

interface, a time lapse since each elution was completed, the Office Action cited Fago and 

Williams in an attempt to overcome these deficiencies.2 In particular, the Office Action cited 

paragraph [0034] of Fago as teaching that the volume and/or time associated with each elution 

process may be tracked and displayed to enable a user to estimate when the generator will be 

ready for another elution process. 3 The Office Action alleged then that it would have been 

obvious to modify the method of controlling the elution system in the de Kemp '848 reference to 

include the displayed volume and time calculations of Fago.4 In addition, the Office Action cited 

paragraphs [0025] and [0045] of Williams as disclosing displaying elapsed time information 

related to the dispensing of media. 5 The Office Action took the position that it would have been 

obvious to further modify the technique of the de Kemp '848 reference in view of Fago to 

display a time lapse since each elution according to Williams. 6 

For multiple reasons discussed below, Applicant respectfully disagrees that the applied 

combination of references renders independent claim 1 obvious. 

A. THE APPLIED REFERENCES DO NOT DISCLOSE OR SUGGEST A METHOD 
THAT INCLUDES PROVIDING AN INDICATION, VIA THE COMPUTER 
INTERFACE, THAT EACH ELUTION IS COMPLETED, WHEN THE PUMP HAS 
COMPLETED PUMPING EACH VOLUME OF ELUANT THROUGH THE 
GENERATOR 

Even if the system disclosed in the de Kemp '848 reference were modified in view of 

Fago and Williams in the manner proposed in the Office Action, the resulting combination 

would not yield all the features required by independent claim 1. For example, the resulting 

combination would not provide a system that includes a computer pre-programmed to execute a 

method that includes "providing an indication, via the computer interface, that each elution is 

completed, when the pump has completed pumping each volume of eluant through the 

generator." 

In support of the rejection of this claim feature, the Office Action acknowledged that the 

de Kemp '848 reference does not teach the use of a computer to provide an indication that 

2 Id. at page 4-5. 
3 Id. at page 5. 
4 Id. 
5 Id. 
6 Id. at page 6. 
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elution is completed, when the pump has completed pumping each volume of eluant through the 

generator.7 However, the Office Action cited Fago in an effort to overcome this acknowledged 

deficiency of the de Kemp '848 reference. In particular, the Office Action characterized Fago as 

disclosing an electronic drop counter that counts drops passing through a drip chamber and is 

communicatively coupled to a display "for displaying metrics relating to the elution process."8 

Based on this interpretation of Fago, the Office Action took the position that it would have been 

obvious to modify the method for controlling the elution system of the de Kemp '848 reference 

"to include the displayed volume and time calculations taught by Fago."9 

Fago is directed to a system for identifying an amount or flow of eluant in an elution 

system. 10 According to Fago, a problem with radioactive shielding containers is that the 

containers tend to block visualization of the state and progress of an elution process. 11 The 

reference proposes to overcome this problem by configuring an elution supply container with a 

drip chamber that can be used to visually and/or electronically measure the number of drops of 

eluant passing through the drip chamber. 12 An example of this system is shown in FIG. 7 of the 

reference, which is reproduced below. 

7 See id. at page 4. 
8 See id. at page 5. 
9 Id. 
1° Fago at paragraph [0001]. 
11 Id. at paragraph [0004]. 
12 See id. at paragraphs [0032]-[0033]. 

4 
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In connection with the figure above, Fago describes a system having a drip chamber 44, an 

electronic drip counter 46, and a display 52. 13 In operation, Fago states that display 52 can 

display metrics relating to the elution process. 14 Yet Fago provides no indication that the system 

of FIG. 7 above has a pump. To the contrary, Fago describes that the system above does not 

utilize a pump but instead relies on a pressure differential between an eluate collection bottle and 

the eluate supply container 4. 

Fago describes the operation of the systems in cited FIGS. 6 and 7 in connection with 

FIG. 4 of the reference, which is the same system except that it does not have drip chamber 44. 

According to Fago, the system utilizes an eluate collection bottle that "begin[s] in an evacuated 

condition."15 The reference continues to describe that the evacuated collection bottle causes 

"eluate residing in the generator 22 to begin filling the bottle," which correspondingly causes 

eluate from the eluate supply container 4 to "begin flowing into the generator 22."16 In other 

words, the system in Fago does not have a pump but instead utilizes a pressure differential to 

drive eluant flow. 

Since the Fago system does not have a pump, Fago necessarily cannot and does not 

disclose the feature of independent claim 1 acknowledged by the Office Action to be missing 

from the de Kemp '848 reference. In other words, because Fago does not have a pump, Fago 

necessarily does not provide any indication "when a pump has completed pumping," as per claim 

1. 

The Office Action based the conclusion of obviousness on the belief that it would have 

been obvious to modify the method for controlling the elution system of de Kemp '848 "to 

include the displayed volume and time calculations taught by Fago."17 Yet since providing an 

indication when a pump has completed pumping is not something taught by Fago, and since this 

was acknowledged to not be disclosed in the de Kemp '848 reference, the combination of the de 

Kemp '848 reference in view of Fago does not render the claim feature primafacie obvious. 

Moreover, Applicant respectfully disagrees that a person of ordinary skill in the art would 

have found it obvious to modify the system of the de Kemp '848 reference to include the drip 

counter techniques of Fago. The Office Action asserted that it would have been obvious "in 

13 Id. at paragraphs [0033]-[0034]. 
14 Id. at paragraph [0034]. 
15 Id. at paragraph [0031]. 
16 See id. 
17 See id. at page 5 (emphasis added). 
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order to estimate when a generator will be ready for another elution process."18 However, it is 

unclear how a person of ordinary skill in the art could even have modified the system of the de 

Kemp '848 reference to include the drop counter hardware needed to implement the volume and 

time calculation techniques of Fago. 

As discussed above, the drop counter in Fago counts eluant drops that form when an 

evacuated eluate collection bottle is connected to the outlet of generator 22. If the drop counter 

were placed in the system of the de Kemp '848 reference, drips would not form because the 

pump in the de Kemp '848 reference would block flow from the eluate source. Further, during 

pumping, the pressurized stream of eluant discharging from the pump would not form the slow 

stream of drips needed by the Fago reference for counting and tracking. Since such a technical 

configuration would not have been feasible, a person of ordinary skill in the art would not have 

considered it obvious to modify the de Kemp '848 reference in view of Fago as proposed in the 

Office Action. 

For at least the reasons given above, Applicant respectfully submits that the combination 

of the de Kemp '848 reference in view of Fago does not disclose or suggest a computer pre

programmed to execute a method that includes "providing an indication, via the computer 

interface, that each elution is completed, when the pump has completed pumping each volume of 

eluant through the generator." Further, Applicant respectfully disagrees that a person of ordinary 

skill in the art would have considered it obvious to modify the de Kemp '848 reference in view 

of Fago as suggested in the Office Action. 

B. THE OFFICE ACTION HAS IMPROPERLY CHARACTERIZED THE 
TEACHINGS OF WILLIAMS AND, AS A RESULT, HAS NOT ESTABLISHED A 
PRIMA FACIE CASE OF OBVIOUSNESS 

In addition to the features discussed above, Applicant also respectfully traverses the 

rejection of independent claim 1 based on the de Kemp '848 reference in view of Fago and 

Williams because the Office Action has improperly characterized the teachings of Williams. In 

support of the rejection of independent claim 1, the Office Action conceded that neither the de 

Kemp '848 reference nor Fago discloses a computer pre-programmed to execute a method that 

includes "displaying, via the computer interface, a time lapse since each elution was 

is Id. 
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completed."19 In an effort to overcome this deficiency, the Office Action cited Williams.20 

Specifically, the Office Action rejected independent claim 1 based on the legal conclusion that it 

would have been obvious to modify the elution process of the de Kemp '848 reference and Fago 

"to display a time lapse since each elution as taught by Williams."21 Williams, though, does not 

even describe a radioisotope generator that generates eluate via elution, much less a "display of 

time lapse since each elution." 

Williams is directed to an injection device for dispensing contrast media as part of a 

dispensing procedure.22 For example, Williams describes that the injection device includes 

syringes that can be filled with contrast media, flushing media, or combinations thereof for 

injection into a patient.23 Nowhere, however, does Williams describe a radioisotope generator 

system or generating eluate via elution. Williams makes no mention of such a feature. 

Therefore, Williams necessarily cannot and does not teach displaying "a time lapse since each 

elution," as asserted in the Office Action. 

The Office Action based the rejection of independent claim 1 on the conclusion that it 

would have been obvious to modify the elution process of the de Kemp '848 reference and Fago 

"to display a time lapse since each elution as taught by Williams." Since Williams does not, in 

fact, teach displaying a time lapse since each elution, the Office Action improperly characterized 

the teachings of Williams. Consequently, the Office Action did not support by substantial 

evidence the rejection of independent claim 1 based on the de Kemp '848 reference in view of 

Fago and Williams. 

For the additional reasons given above, Applicant respectfully submits that a prima facie 

case of obviousness was not established for independent claim 1. 

C. SUMMARY 

For at least the reasons given above, Applicant respectfully submits that the rejection of 

independent claim 1 is unfounded and should be reversed. Contrary to the position taken in the 

Office Action, the combination of the de Kemp '848 reference in view of Fago does not disclose 

or suggest a computer pre-programmed to execute a method that includes "providing an 

19 Id. 
20 Id. 
21 Id. at page 6. 
22 See Williams at Abstract. 
23 See id. at paragraph [0021]. 
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indication, via the computer interface, that each elution is completed, when the pump has 

completed pumping each volume of eluant through the generator." Further, a person of ordinary 

skill in the art would not have considered it obvious to modify de Kemp '848 in view of Fago as 

suggested in the Office Action. In addition, the Office Action improperly characterized the 

teachings of Williams in a way that is not supported by the reference. 

Claims 2-5, 37-48, and 51 depend from independent claim 1 and are therefore patentable 

for at least the reasons given above with respect to the independent claim, as well as upon 

additional patentable features and elements claimed in the dependent claims but not explicitly 

discussed herein. None of the other references overcome the fundamental deficiencies of the de 

Kemp '848 reference, Fago, and Williams set forth above. 

For example, with respect to claim 51, the applied references do not disclose or suggest a 

computer pre-programmed to execute a method where displaying the time lapse since each 

elution was completed comprises displaying a timer counting up or down since each elution was 

completed. In support of the rejection of this feature, the Office Action cited paragraph [0038] 

and FIG. 4 of Williams. Applicant respectfully disagrees. 

As an initial matter, Applicant reiterates that Williams does not disclose any type of 

elution and therefore cannot disclose a "time lapse since each elution was completed." 

Moreover, in connection with claim 51, the passages of Williams cited in the Office Action do 

not disclose a timer counting up or down since any type of medical procedure is completed, 

much less "each elution was completed." Williams describes initiation of the "time counter 

graphic 410" in cited paragraph [0045] of the reference as follows: 

[T]he elapsed time counter graphic 410 may be automatically initiated 
concurrently with a dispensing function, such as the dispensing of contrast media 
by the extension of the injector ram 215, 216 into a syringe 211, 213 filled with 
contrast media. Thus, a user of the dispensing medical device 115 may, using this 
embodiment of the computer program product of the present invention, monitor 
the elapsed time since the introduction of contrast media into a patient .... 24 

As seen above, Williams describes monitoring a time "since the introduction of contrast media 

into a patient." Such time would be the beginning of the medical procedure, not when the 

medical procedure is "completed." For this additional reason, the applied references do not 

render the features of dependent claim 51 obvious. 

24 Id. at paragraph [0045]. 
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CONCLUSION 

It is submitted that all claims in this application are in condition for allowance. Applicant 

respectfully requests reconsideration and prompt allowance of all pending claims. 

In view of the fundamental differences identified above, Applicant reserves further 

comment concerning the additional features set forth in the claims. However, Applicant does not 

acquiesce in the propriety of the Office Action's application or interpretation of the references 

with respect to the claims, and reserves the right to present additional arguments in any further 

prosecution of this application. 

The Commissioner is authorized to charge any deficiencies and credit any overpayments 

to Deposit Account No. 06-1910. The Examiner is invited to telephone the undersigned attorney 

to discuss this application. 

Dated: February 23, 2015 

FREDRIKSON & BYRON, P.A. 
200 South Sixth Street, Suite 4000 
Minneapolis, MN 55402-1425 USA 
Telephone: (612) 492-7387 
Facsimile: (612) 492-7077 

Respectfully submitted, 

/Paul J. LaVanway, Jr./ 

Paul J. La Vanway, Jr. 
Registration No. 64,610 

Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 06-1910. 

52250776 1.DOC 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Office Action Summary 

Application No. 
12/808,467 

Examiner 
EILEEN FOLEY 

Applicant(s) 
HIDEM ET AL. 

Art Unit 
3735 

AIA (First Inventor to File) 
Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE .J. MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1)~ Responsive to communication(s) filed on September 15. 2014. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)0 This action is FINAL. 2b)~ This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 1-7 and 36-51 is/are pending in the application. 

5a) Of the above claim(s) 6.7.36.49 and 50 is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 
7)~ Claim(s) 1-5.37-48 and 51 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PF'Hfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
** See the attached detailed Office action for a list of the certified copies not received. 
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1) ~ Notice of References Cited (PT0-892) 
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Application/Control Number: 12/808,467 

Art Unit: 3735 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

1. The present application is being examined under the pre-AIA first to invent provisions. 

Continued Examination Under 37CFR1.114 

2. A request for continued examination under 37 CPR 1.114, including the fee set forth in 

37 CPR 1.17 ( e ), was filed in this application after final rejection. Since this application is 

eligible for continued examination under 37 CPR 1.114, and the fee set forth in 37 CPR 1.17 ( e) 

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 

37 CPR 1.114. Applicant's submission filed on September 15, 2014 has been entered. 

Claim Rejections - 35USC§103 

3. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under pre-

AIA 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 

5. Claims l, 43, and 51 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

deKemp et al. (US Publication No. 2007/0213848 Al) (hereinafter "deKemp et al. US '848") 

(cited in the Office Action dated January 4, 2013) in view of Fago (US Publication No. 

2008/0237502 Al) (cited in the Office Action dated October 2, 2013) and Williams et al. (US 

Publication No. 2007/0260213 Al). 

Regarding claim 1, deKemp et al. US '848 teaches an eluent reservoir (reservoir (4) 

(paragraph [0025]; Figure 3)), a pump coupled to the reservoir (pump (6) (paragraph [0025]; 

Figure 3)), an infusion tubing circuit (generator valve ( 16), bypass line ( 18), patient valve (24), 

elution system (14) (paragraph [0025]; Figure 3) and feed-line (33) (paragraph [0028]; Figure 

5)), a radioisotope generator (strontium-rubidium (82Srl2Rb) generator (8) (paragraph [0025]; 

Figure 3)), an activity detector (positron detector (20) (paragraph [0025]; Figure 3)), a waste 

bottle (waste reservoir (26) (paragraph [0025]; Figure 3)), a computer (controller (28) 

(paragraph [0025]; Figure 3)) and a computer interface (user interface (44) (Figure 3)). deKemp 

et al. US '848 also teaches the infusion tubing circuit including an eluant line coupled to the 

pump and to the generator (pump (6) for drawing saline from reservoir ( 4) (paragraph [0025])) 

and an eluate line coupled to the generator, to the activity detector and to the waste bottle 

(generator valve ( 16) to proportion saline flow between the generator (8) and a bypass line ( 18) 

which meet at merge point (22), a positron detector (20) downstream of merge point (22), a 

patient valve (24) to control supply of saline to patient outlet ( 10) and waste reservoir (26) 

(paragraph [0025])). 
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deKemp et al. US '848 further teaches a controller (28) is connected to pump (6), 

Page 4 

positron detector (20), valves (16) and (24), and user interface (44) (paragraph [0025]; Figure 3) 

that pump (6) and valves (16, 24) are controlled to route saline through the system (14) in 

accordance with various modes of operation (paragraphs [0029]-[0032]; Figures 6a-6d). deKemp 

et al. US '848 teaches a pump ( 6) for drawing saline from the reservoir ( 4) at a desired flow rate 

(paragraph [0025]). During an "elution" mode, deKemp et al. US '848 discloses generator valve 

(16) is actively controlled by a control loop (42) from the positron detector (20) to proportion 

saline flow through both the generator (8) and bypass line (18) (paragraph [0032]). 

deKemp et al. US '848 does not explicitly teach the use of a computer to control the 

modes of operation of the system, providing an indication that the elution is complete, or 

displaying, via the computer interface, a time lapse since each elution was completed. 

Fago teaches visualization of the eluate collection bottle (34) facilitates determining 

when the elution process is complete, e.g. the eluate collection bottle (34) is full (paragraph 

[0031]). Fago teaches a syringe pump (40 is adapted to inject the eluent (18) into the generator 

(22) via tubing (10) (paragraph [0032]). Fago teaches a drip chamber (44) is incorporated in the 

tubing (10) to facilitate tracking or identification of an amount of eluent flowing into a generator 

(22) (paragraph [0033]; Figure 6). Fago teaches an electronic drop counter (46) may be used to 

count the drops passing through the drip chamber (44) by using an LED (48) and a photo 

detector (50) to determine when a drop passes through the drip chamber (44) (paragraph [0033]; 

Figure 7). Fago teaches this facilitates the provision of metrics relating to the amount of eluant 

being passed from the eluant passing from the eluent supply container (4) into the generator (22) 

(paragraph [0033]). Fago teaches the drop counter (46) is coupled to an electronic device and/or 
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computer (54) to store data, facilitate communication with other device, and/or perform 

Page 5 

calculations relating to the elution process (paragraph [0034]). Fago teaches the drop counter 

(46) is communicatively coupled to a display (52) for displaying metrics relating to the elution 

process and that the display may be incorporated into the computer (54) (paragraph [0034]). It 

would have been obvious to one of ordinary skill in the art at the time of the invention to modify 

the method of controlling an 82Sr/82Rb elution system of deKemp et al. US '848 to include the 

displayed volume and time calculations taught by Fago in order to estimate when a generator 

will be ready for another elution process (Fago, paragraph [0034]). 

Fago teaches the volume and/or time associated with each elution process may be tracked 

and displayed to enable the user to estimate when the generator will be ready for another elution 

process paragraph [0034]), but the combination of de Kemp et al. US '848 and Fago does not 

teach displaying, via the computer interface, a time lapse since each elution was completed. 

Williams teaches methods for displaying elapsed time information related to the 

dispensing of media by the dispensing device in relation to a medical procedure (paragraph 

[0001]). Williams teaches when the user interface (230) comprises a display device, a user may 

view data corresponding to the dispensing operation, such as flow rate, elapsed time from 

injection of media (paragraph [0025]). Williams teaches the storage device may be configured to 

be capable of storing a plurality of display formats and/or the displays of various dispensing 

tools, including an elapsed time display showing time elapsed from a given dispensing operation 

(paragraph [0027]). Williams teaches a computer program product comprises executable portions 

for directing the dispensing medical device (115) to perform at least one dispensing function, to 

manipulate and/or adjust the display parameters of the user interface (230) (paragraph [0045]). 
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Williams teaches a status text graphic (470) indicating the status of a given dispensing operation, 

such as its completion, and an elapsed time counter graphic (410) to monitor the elapsed time 

since the introduction of contrast media into a patient (paragraph [0045]). It would have been 

obvious to one of ordinary skill in the art at the time of the invention to use the data associated 

with each elution process taught by de Kemp et al. US '848 and Fago to display a time lapse 

since each elution as taught by Williams in order to monitor the elapsed time without a need to 

activate and/or monitor a timing device that is separate from the display (Williams, paragraph 

[0045]). 

Regarding claim 43, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1. deKemp et al. US '848 teaches a control algorithm regulates a flow rate and 

volume of the sterile saline solution (100) pumped through the generator column (10) and 

controls valve (108), which directs the eluate through a delivery line (112) for a calibration 

elution or a patient elution (110), or to a shielded waste container (90) ("diverting an initial 

volume of eluate to the waste bottle") (paragraph [0025]). deKemp et al. US '848 does not teach 

tracking the initial volume or eluate or providing an indication when the waste bottle needs to be 

emptied. 

Fago teaches an eluate collection bottle (34) may have a standard or predefined volume 

(paragraph [0031]). Fago teaches a user can observe, based on the visualization portal and index 

marks (19), the eluent levels in the eluant supply container (4) go down in an amount generally 

corresponding to the amount of eluate received in the eluate collection bottle (34) ("tracking the 

initial volume of the eluate") (paragraphs [0026] and [0031 ]). Fago teaches this visualization 

facilitates determining when the elution process is complete, e.g. the eluate collection bottle is 
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full ("providing an indication when the waste bottle needs to be emptied") (paragraph [0031 ]). It 

would have been obvious to one of ordinary skill in the art at the time of the invention to modify 

the waste bottle of deKemp et al. US '848 to include the visualization portal and index marks 

taught by Fago in order to track the amount of fluid in the bottle (Fago, paragraph [0031]). 

Regarding claim 51, Williams teaches displaying a timer counting up or down since each 

elution was completed (paragraph [0038]; see timer graphic (410) in Figure 4). 

6. Claims 2-4, 38, 39, 44, and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over deKemp et al. US '848 in view of Fago and Williams, as applied to claim 1 above, and 

further in view of Tate et al. (US Publication No. 2008/0177126 Al) (cited in the Office Action 

dated January 4, 2013). 

Regarding claim 2, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the system of claim 1. deKemp et al. US '848 teaches a control algorithm that regulates a 

flow rate and volume of the sterile saline solution (100) pumped through the generator column 

(10) and controls valve (108), which directs the eluate through a delivery line (112) for a 

calibration elution or a patient elution (110) ("categorizing each counted elution as having been 

generated as a sample or a dose") (paragraph [0025]) and Fago teaches computer (54) may be 

coupled to each of a plurality of drop counters (46) and/or displays (52) that provide data relating 

to elution processes in each of the generators (22), such as time associated with each counted 

drop or a volume associated with the number of counted drops ("counting elutions per unit 

time") (paragraphs [0034] and [0036]), but the combination of deKemp et al. US '848, Fago, and 

Williams does not teach maintaining a record of the elutions. 
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Tate teaches a Records or Injection History button (1022) (paragraph [0181]). It would 

have been obvious to one of ordinary skill in the art at the time of the invention to modify the 

elution system of deKemp et al. US '848, Fago, and Williams to include the Records or Injection 

History function of Tate in order to access information regarding prior injection procedures 

(Tate, paragraph [0181]). 

Regarding claim 3, Tate teaches printing the injection information, including information 

about the activity and volume of the dose delivered to the patient and displaying it in pop-up 

(1240) (paragraph [0235]). 

Regarding claim 4, Tate teaches a printer (24) used to generate records of the injection 

and/or imaging procedures performed on patients (paragraph [0075]). 

Regarding claim 38, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the system of claim 1. de Kemp et al. US '848 teaches sampling the activity level in the 

dose calibrator at regular intervals throughout the duration of the elution run (paragraph [0055]). 

deKemp et al. US '848 also teaches calibration data collected during the elution can be used to 

calculate the proportionality constant K between the activity parameter (Caet) and the 82Rb 

activity concentration (paragraphs [0056]-[0057]). The combination of deKemp et al. US '848, 

Fago, and Williams does not teach providing via the computer interface, calibration data entry 

fields for a user. 

Tate teaches user-friendly data entry mechanisms for the system (10) (paragraph [0170]). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the calibration and activity data of deKemp et al. US '848, Fago, and Williams to be 

input by a user through the user-friendly data entry mechanisms taught by Tate in order to clearly 
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and unambiguously communicate the current status of the system to an operator (Tate, paragraph 

[0170]). 

Regarding claim 39, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the system of claim 1, but does not teach providing a patient identification entry field for 

a user to enter a patient identification number, receiving a detected activity level of a dose of 

eluate from the activity detector, or compiling a report that includes an identification number for 

the generated dose and detected activity level. 

Tate teaches the touch screen arrangement (1000) can be used for four categories of 

tasks, including Patient Treatment (paragraph [0172]). Tate discloses the "Patient Treatment" 

category includes a number of tasks including inputting patient and/or case identification 

information into the system (10) and measuring the activity level of the radiopharmaceutical 

dose (paragraph [0207]). Tate teaches that the pharmaceuticals are used in imaging procedures 

(paragraph [0069]). Tate teaches that the printer (24) may be used to generate records of the 

injection and/or imaging procedures performed for inclusion in their medical records (paragraph 

[0075]). Tate discloses a "Case Information" pop-up display (1217) including an "Identification" 

field (1217a) and a keypad (1217j) for inputting a patient or other identification number 

(paragraph [0216]). Tate also discloses a detailed injection history display (1360), which 

includes activity level of the injection and the patient identification number, and can be printed 

using "Print" button (1363) (paragraph [0245]; Figure 34B). It would have been obvious to one 

of ordinary skill in the art at the time of the invention to modify the elution system of deKemp et 

al. US '848, Fago, and Williams to include the identification information taught by Tate in order 
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to generate records of the injection and/or imaging procedures performed for inclusion in 

patient's medical records (Tate, paragraph [0075]). 

Regarding claim 44, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the system of claim 1, but does not teach the computer interface comprises a touch-

activated display screen. 

Tate teaches that the fluid delivery system (10) includes a display or graphical user 

interface display (15) for programming and operating the system (10) and may incorporate 

touch-screen capability (paragraph [0071]). It would have been obvious to one of ordinary skill 

in the art at the time of the invention to modify the elution system of deKemp et al. US '848, 

Fago, and Williams to include the touch-screen capability taught by Tate for ease of use of the 

system (Tate, paragraph [0071]). 

Regarding claim 48, Tate teaches the fluid delivery system (10) includes a printer (24) 

(paragraph [0074]). Tate teaches that the printer (24) may generate records of the injection 

and/or imaging procedures performed on patients and may be pivotally connected to the system 

(10) to allow an operator to load paper or labels into the printer (24) (paragraph [0075]; Figure 

lB). It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the elution system of deKemp et al. US '848, Fago, and Williams to include the printer 

taught by Tate in order to include data in patients' medical records or for billing/inventory 

purposes (Tate, paragraph [0075]). 

7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Tate and 

338 of 2987



Application/Control Number: 12/808,467 

Art Unit: 3735 

Page 11 

deKemp (US Publication No. 2007/0140958 Al) (hereinafter "deKemp US '958") (cited in the 

Office Action dated January 4, 2013). 

Regarding claim 5, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection. deKemp et al. US 

'848 teaches a control algorithm that regulates a flow rate and volume of the sterile saline 

solution (100) pumped through the generator column (10) and controls valve (108), which directs 

the eluate through a delivery line (112) for a calibration elution or a patient elution (110) 

("categorizing each counted elution as having been generated as a sample or a dose") (paragraph 

[0025]). 

Fago teaches computer (54) may be coupled to each of a plurality of drop counters (46) 

and/or displays (52) that provide data relating to elution processes in each of the generators (22), 

such as time associated with each counted drop or a volume associated with the number of 

counted drops ("counting elutions per unit time") (paragraphs [0034] and [0036]). Fago teaches 

an actual radioactivity level of the eluate can be determined at a given time, programmed into the 

computer (54) ("receiving a detected activity level and entering the detected activity level for 

each elution into the record") (paragraph [0034]). Fago teaches the radioactivity level can be 

incorporated with other data to determine an expected radioactivity level at a specified future 

time and thus estimate when the generator will be ready for another elution process ("calculating 

and tracking the amount of activity left in the generator after each elution") (paragraph [0034]). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the system of deKemp et al. US '848 to include the radioactivity information and 
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estimations taught by Fago in order to estimate when a generator will be ready to perform 

another elution process (Fago, paragraph [0034]). 

The combination of deKemp et al. US '848, Fago, and Williams does not teach 

maintaining a record of the elutions or compiling a report that includes an amount of activity left 

in the generator. 

Tate discloses user-friendly data entry mechanisms for the system (10) (paragraph 

[0170]). Tate teaches a Records or Injection History button (1022) (paragraph [0181]) and a 

printer (24) used to generate records of the injection and/or imaging procedures performed on 

patients (paragraph [0075]). It would have been obvious to one of ordinary skill in the art at the 

time of the invention to modify the elution system of deKemp et al. US '848, Fago, and Williams 

to include the Records or Injection History function of Tate in order to access information 

regarding prior injection procedures (Tate, paragraph [0181]). 

The combination of deKemp et al. US '848, Fago, Williams, and Tate does not teach 

compiling a report that includes an amount of activity left in the generator. 

deKemp US '958 teaches a control algorithm and a valve (108) direct the eluate through 

a delivery line (112) for a calibration elution or a patient elution (110) (paragraph [0025]). 

deKemp US '958 teaches that the calibration eluate is tested for 82Rb yield and 82Sr breakthrough 

to determine if the yield is above a predetermined radioactivity limit (paragraph [0029]; Figure 

5). deKemp US '958 teaches control software controls a volume of fluid during generator 

column (10) flushes and elutions, and accepts the cumulative volume and stores it (paragraph 

[0031]). deKemp US '958 further teaches that the cumulative volume is recomputed after each 

elution and disposing of the generator column if the volume limit is exceeded (paragraph 
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[0032]). It would have been obvious to one of ordinary skill in the art at the time of the invention 

to include the yield and volume determinations of deKemp US '958 in the records of the 

computer controlled elution system of deKemp et al. US '848, Fago, Williams, and Tate in order 

to determine if the generator column can continue to be used for patient elutions (de Kemp US 

'958, paragraph [0028]). 

8. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of deKemp 

us '958. 

Regarding claim 37, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection, but does not teach 

providing a first and second set of breakthrough test data entry fields. 

deKemp US '958 teaches generator column (10) is flushed with 50 ml of sterile saline 

solution in order to remove any strontium breakthrough, then the operator waits for a 

predetermined period of time (at least 10 minutes) before performing the calibration elution 

(paragraph [0029]). Then, deKemp US '958 discloses that the calibration eluate is tested for 82Rb 

yield and 82Sr breakthrough (paragraph [0029]). deKemp US '958 discloses that those skilled in 

the art would know to test the radioactivity of the elution after about 26 minutes has elapsed, at 

which time the amount of residual 82Rb is insignificant and will no distort the test results 

(paragraph [0030]). It would have been obvious to one of ordinary skill in the art at the time of 

the invention to include the breakthrough measurements taught by deKemp US '958 in the 

computer controlled elution system of deKemp et al. US '848, Fago, and Williams in order to 

determine if breakthrough is less than a threshold for permissible levels (paragraph [0030]). 
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9. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Telischak 

et al. (US Patent No. 7,996,068 B2) (cited in the Office Action dated January 4, 2013). 

Regarding claim 40, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection, but does not teach a 

light projector or providing a light signal when the pump is activated. 

Telischak teaches a visible light is projected at all times when the device is activated 

(column 8, lines 18-26). It would have been obvious to one of ordinary skill in the art to include 

the light projecting when the device is activated disclosed by Telischak in the pump of the 

computer controlled infusion system of deKemp et al. US '848, Fago, and Williams in order to 

confirm that the device is operational (Telischak, column 8, lines 24-25). 

10. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Ellingboe 

et al. (US Publication No. 2006/0015056 Al) (cited in the Office Action dated January 4, 2013). 

Regarding claim 41, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection. deKemp et al. US 

'848 also teaches a "waiting for threshold" mode of system ( 14 ), in which the saline flow is 

routed through the generator (8) and into the waste reservoir (26) (paragraph [0031]) and an 

"elution" mode where the active saline solution is directed to the patient outlet (paragraph 

[0032]). The combination of deKemp et al. US '848, Fago, and Williams does not teach a light 

projector or providing a first light signal when an initial volume of eluate is being diverted or 

providing a second light signal when the pumping is generating the sample or the dose of eluate. 
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cardioplegia is being delivered (e.g. via green illumination) and when delivery is stopped (e.g. 

via red illumination) (paragraph [0243]; Figure 301). It would have been obvious to one of 

ordinary skill in the art to include the different illumination signals disclosed by Ellingboe in the 

computer controlled infusion system of deKemp et al. US '848, Fago, and Williams in order to 

provide indicators to the operator regarding which stage of the infusion is occurring. 

11. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Bergner 

(US Patent No. 4,585,941) (cited in the Office Action dated January 4, 2013). 

Regarding claim 42, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection, but does not teach a 

light projector or providing a light signal when the activity detector detects a peak bolus of 

radioactivity. 

Bergner teaches an LED display (100) is immediately about the total dose thumbwheel 

switches (98) and displays the total dose which has been infused in the patient (56) (column 5, 

lines 8-25). Bergner teaches the actual dose rate which is present in the eluate within the tube 

(30) in front of the dosimetry probe (58) is displayed on LED display (104) (column 5, lines 8-

25). It would have been obvious to one of ordinary skill in the art to include the LED signals 

based on actual dose disclosed by Bergner in the computer controlled infusion system of 

deKemp et al. US '848, Fago, and Williams in order to provide a description of the dose present 

in the eluate (Bergner, column 5, lines 19-22). 
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12. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Varrichio 

et al. (US Publication No. 2005/0187515 Al) (cited in the Office Action dated January 4, 2013). 

Regarding claim 45, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection, but does not teach at 

least one sensor for detecting a leak in the tubing and providing an indication that a leak has been 

detected. 

Varrichio et al. teaches a sensor (251) that may be utilized to detect a leak in the valve 

system (241) (paragraph [0027]). Varrichio et al. teaches that if one of the flow valves leaks, a 

midpoint pressure will drift higher if primary flow valve (343) is leaking and lower if redundant 

flow valve (344) is leaking, thus providing an indication that a leak has been detected (paragraph 

[0036]). Varrichio et al. discloses a user interface for external program controller (260), which 

provides real-time status information with respect to infusate pump (200) and may provide 

audible alarms upon detection of particular conditions and may report conditions to the doctor 

using information from sensor (251) (paragraphs [0027] and [0031]). It would have been obvious 

to one of ordinary skill in the art at the time of the invention to include the leak detecting sensor 

of Varrichio et al. in the computer controlled elution system of deKemp et al. US '848, Fago, and 

Williams in order to provide feedback to the doctor (Varrichio et al., paragraph [0027]). 

13. Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Padda et 

al. (US Patent No. 5,395,320) (cited in the Office Action dated January 4, 2013). 
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Regarding claim 46, the combination of deKemp et al. US '848, Fago, and Williams 

teaches the infusion system of claim 1, as discussed in the above rejection, but does not teach 

calculating a flow rate profile or controlling a speed of the pump according to the calculated flow 

rate profile. 

Padda teaches an infusion pump which can be programmed to deliver any of a variety of 

selected profiles of fluid medicine volume over time (Abstract). Padda discloses examples of 

delivery profiles including fixed rate of flow, ramp up, ramp down, fixed rate with increased rate 

spikes at specified intervals, and no flow with an infusion bolus at specified intervals (column 2, 

lines 42-50). Padda teaches a pumping mechanism (24) provides accurate delivery of medicine 

(column 4, lines 9-10). Padda teaches a piggyback delivery profile function which allows for the 

use of a second profile applied before, during an interrupt, or after the first profile, and a 

different medicine and different fluid to be infused through the infusion pump (column 4, line 

59-column 5, line 6). Padda discloses a CPU that sends a motor control drive (14) a code 

containing information on the desired motor speed and a motor speed control (15) (column 6, 

line 66-column 7, line 16). It would have been obvious to one of ordinary skill in the art at the 

time of the invention to include the flow control and profile mechanisms of Padda in the 

computer controlled elution system of deKemp et al. US '848, Fago, and Williams in order to 

provide a variety of different fluid delivery profiles to a patient (Padda, column 2, lines 31-34). 

14. Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago and Williams, as applied to claim 1 above, and further in view of Whittacre 

et al. (US Publication No. 2003/0139640 Al) (cited in the Office Action dated January 4, 2013). 
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Regarding claim 47, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach transferring a 

plurality of detect activity levels to another system. 

Whittacre teaches a display of the amount of isotope which is generating the radioactivity 

and transferring those values to a database if accepted by the operator (paragraph [0195]). It 

would have been obvious to one of ordinary skill in the art at the time of the invention to include 

the data transfer of Whittacre in the computer controlled elution system of deKemp et al. US 

'848, Fago, and Williams in order to allow one or more physicians to access the displayed 

information (Whittacre, paragraph [0202]). 

Response to Arguments 

15. Applicant's arguments, see pages 9-12 of the Remarks, filed July 8, 2014, with respect to 

the rejection(s) of claim(s) 1 under 35 U.S.C. 103 have been fully considered and are persuasive. 

Therefore, the rejection has been withdrawn. However, upon further consideration, a new 

ground(s) of rejection is made over de Kemp et al. US '848 in view of Fago and Williams, where 

Williams teaches the limitation "displaying, via the computer interface, a time lapse since each 

elution was completed" (see above rejection). 

Conclusion 

16. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to EILEEN FOLEY whose telephone number is (571) 270-7248. 
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The examiner can normally be reached Monday-Thursday, and alternate Fridays, from 7:30 AM-

5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jacqueline Cheng can be reached at (571) 272-5596. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/E. F./ 
Examiner, Art Unit 3735 

/JACQUELINE CHENG/ 
Supervisory Patent Examiner, Art Unit 3735 
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Filing Date 2010-06-16 

IN FORMATION DISCLOSURE First Named Inventor I Stephen E. Hidem 
STATEMENT BY APPLICANT 

Art Unit 3735 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Eileen Dorothy Foley 

Attorney Docket Number 56782.1.7.2 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

1 D 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS}, title of the article (when appropriate}, title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 
U.S. Application No. 14/290,765, filed May 29, 2014, entitled, "INFUSION SYSTEM CONFIGURATIONS," 67 pages. D Attorney docket number 56782.1.6.15. 

2 
U.S. Application No. 61/952,270, filed March 13, 2014 entitled, "REAL TIME NUCLEAR ISOTOPE DETECTION," 30 D pages. Attorney docket number 56782.1.13.2. 

3 
U.S. Application No. 14/455,623, filed August 8, 2014, entitled, "INFUSION SYSTEM WITH RADIOISOTOPE D DETECTOR," 64 pages. Attorney docket number 56782.1.7.15. 

U.S. Application No. 14/455,631, filed August 8, 2014, entitled, "RADIOISOTOPE GENERATOR SYSTEM 
4 INCLUDING ACTIVITY MEASUREMENT AND DOSE CALIBRATION," 66 pages. Attorney docket number D 

56782.1.7 .16. 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I /Eileen Foley/ I Date Considered 11/17/2014 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Index of Claims 12808467 HIDEM ET AL. 

Examiner Art Unit 

EILEEN FOLEY 3735 

Rejected Cancelled N Non-Elected A Appeal 

0 Objected Allowed Restricted Interference --

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 07/26/2012 11/28/2012 09/17/2013 04/25/2014 11/17/2014 

1 ,/ ,/ ,/ ,/ ,/ 

2 ,/ ,/ ,/ ,/ ,/ 

3 ,/ ,/ ,/ ,/ ,/ 

4 ,/ ,/ ,/ ,/ ,/ 

5 ,/ ,/ ,/ ,/ ,/ 

6 N N N N N 

7 N N N N N 

8 - - - - -

9 - - - - -

10 - - - - -

11 - - - - -

12 - - - - -

13 - - - - -

14 - - - - -

15 - - - - -

16 - - - - -

17 - - - - -

18 - - - - -

19 - - - - -

20 - - - - -

21 - - - - -

22 - - - - -

23 - - - - -

24 - - - - -

25 - - - - -

26 - - - - -

27 - - - - -

28 - - - - -

29 - - - - -

30 - - - - -

31 - - - - -

32 - - - - -

33 - - - - -

34 - - - - -

35 - - - - -

36 N N N N N 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Index of Claims 12808467 HIDEM ET AL. 

Examiner Art Unit 

EILEEN FOLEY 3735 

Rejected Cancelled N Non-Elected A Appeal 

0 Objected Allowed Restricted Interference --

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 07/26/2012 11/28/2012 09/17/2013 04/25/2014 11/17/2014 

37 ,/ ,/ ,/ ,/ ,/ 

38 ,/ ,/ ,/ ,/ ,/ 

39 ,/ ,/ ,/ ,/ ,/ 

40 ,/ ,/ ,/ ,/ ,/ 

41 ,/ ,/ ,/ ,/ ,/ 

42 ,/ ,/ ,/ ,/ ,/ 

43 ,/ ,/ ,/ ,/ ,/ 

44 ,/ ,/ ,/ ,/ ,/ 

45 ,/ ,/ ,/ ,/ ,/ 

46 ,/ ,/ ,/ ,/ ,/ 
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48 ,/ ,/ ,/ ,/ ,/ 

49 N N N N N 

50 N N N N N 

51 ,/ 
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Application/Control No. 

Search Notes 12808467 

Examiner 

EILEEN FOLEY 

CPC-SEARCHED 

Symbol 
A61N5/1002, 1007 
A61 N2005/1 021 

Applicant( s )/Patent Under 
Reexamination 

HIDEM ET AL. 

Art Unit 

3735 

Date Examiner 
8/5/14 EF 
8/5/14 EF 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Class Subclass Date Examiner 
600 1-8, 301, 431 7 /9/12-7 /26/12 EF 
604 48, 65-67,218,236, 526 7 /9/12-7 /26/12 EF 

SEARCH NOTES 

Search Notes Date Examiner 
Limited class/subclass searches with test 7/9/12-7/26/12 EF 
Text searching in EAST (see Search History) 7/9/12-7/26/12 EF 
Inventor name search in EAST 7/9/12-7/26/12 EF 
Assignee name search in EAST 7/9/12-7/26/12 EF 
Forward/backward searches of relevant art in EAST 7/9/12-7/26/12 EF 
Updated class/subclass searches 11/27/12- EF 

11/28/12 
Additional text searching and forward/backward searches in EAST 11/27/12- EF 

11/28/12 
Updated class/subclass searches and additional text searching in EAST 8/13-9/17/13 EF 
Updated class/subclass searches 4/25/14 EF 
Updated class/subclass searches and text searching in EAST for AFCP 8/5/14 EF 
2.0 submission 
Updated class/subclass searches 11 /17/14 EF 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTOISBl30EFS (07-09) 
Approved for use through 07/3112012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
12/808,467 I Filing I 2010-06-16 

Docket Number 
56782.1 .7.2 I Art I 3733 Number Date (if applicable) Unit 

First Named 
Stephen E. Hidem 

Examiner 
Eileen Dorothy Foley 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

jg] Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

jg] Enclosed 

D Amendment/Reply 

jg] Information Disclosure Statement (IDS) 

D Affidavit(s)/ Declaration(s) 

D Other 

MISCELLANEOUS 

D 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

D Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 
jg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 061910 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

jg] Patent Practitioner Signature 

D Applicant Signature 

EFS - Web 2.1.15 
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Doc code: RCEX 
Doc description: Request for Continued Examination (RCE) 

PTOISBl30EFS (07-09) 
Approved for use through 07/3112012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Signature of Registered U.S. Patent Practitioner 

Signature !Paul J. Lavanway, Jr.I Date (YYYY-MM-DD} 2014-09-15 

Name Paul J. Lavanway, Jr. Registration Number 64610 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2}; (2) furnishing of the information 
solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a}. Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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PTO/AIA/22 (03-13) 
Approved for use through 7/31/2016. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

Docket Number (Optional) 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 56782.1.7.2 

Application Number 
1 21808 467 ' 

I Filed 201 0-06-16 
For 

INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR OPERATION AND METHODS OF USE 

Art Unit
3735 I Examiner Eileen Dorothy Foley 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

Fee Small Entit~ Fee Micro Entit~ Fee 

0 One month (37 CFR 1.17(a)(1)) $200 $100 $50 $ 200 

D Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 

D Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $ 

D Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $ 

D Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $ 

D Applicant asserts small entity status. See 37 CFR 1.27. 

Applicant certifies micro entity status. See 37 CFR 1.29. 
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously. 

A check in the amount of the fee is enclosed. 

Payment by credit card. Form PT0-2038 is attached. 

The Director has already been authorized to charge fees in this application to a Deposit Account. 

D 
D 
0 
D 
0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number _0_6_-_19_1_0 ________ _ 

Payment made via EFS-Web. 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PT0-2038. 

I am the 

D applicant. 

0 attorney or agent of record. Registration number _6_4_,6_8_8 _________ _ 

D attorney or agent acting under 37 CFR 1.34. Registration number ____________ _ 

/Paul J. Lavanway, Jr./ 
Signature 

Paul J. Lavanway, Jr./ 
Typed or printed name 

2014-09-15 
Date 

612-492-7387 
Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below*. 

0 *Total of_1 _______ forms are submitted. 

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U .S.C. 122(b) or issuance of a patent pursuant to 35 U .S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 12808467 

Filing Date: 16-Jun-201 O 

Title of Invention: 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE 

AND/OR OPERATION AND METHODS OF USE 

First Named Inventor/Applicant Name: Stephen E. Hidem 

Filer: Paul J. Lavanway Jr./Sarah Munson 

Attorney Docket Number: 56782.1.7.2 

Filed as Large Entity 

U.S. National Stage under 35 USC 371 Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Extension - 1 month with $0 paid 1251 1 200 200 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Request for Continued Examination 1801 1 1200 1200 

Total in USO($) 1400 
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Electronic Acknowledgement Receipt 

EFSID: 20142028 

Application Number: 12808467 

International Application Number: 

Confirmation Number: 3733 

Title of Invention: 
INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE 
AND/OR OPERATION AND METHODS OF USE 

First Named Inventor/Applicant Name: Stephen E. Hidem 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr./Sarah Munson 

Filer Authorized By: Paul J. Lavanway Jr. 

Attorney Docket Number: 56782.1.7.2 

Receipt Date: 15-SEP-2014 

Filing Date: 16-JUN-2010 

Time Stamp: 17:42:28 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1400 

RAM confirmation Number 4571 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size( Bytes)/ I Multi I Pages 
Number Message Digest Part /.zip (if appl.) 
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Warnings: 

Information: 

2 

Warnings: 

Information: 

3 

Warnings: 

Information: 

4 

Warnings: 

Information: 

5 

Warnings: 

Information: 

6 

Warnings: 

Information: 

7 

Warnings: 

Information: 

8 

Warnings: 

Information: 

Information Disclosure Statement (IDS) 
Form (SB08) 

Non Patent Literature 

Non Patent Literature 

Non Patent Literature 

Non Patent Literature 

Request for Continued Examination 
(RCE) 

Extension of Time 

Fee Worksheet (SB06) 

56782_ 1_7 _2_1DS_filed_9-15-1 
613208 

4.pdf I---------; 

NPL_ 14290765.pdf 

NPL_61952270.pdf 

NPL_ 14455623.pdf 

NPL_ 14455631.pdf 

56782_ 1 _7 _2_RCE.PDF 

56782_ 1 _7 _2_Extension_of_ Ti 

bded45aa0f2e2d0d34d560fb6ced4c34083 
02529 

3304416 

1326a860b13a1 f9864796bbf02b2cfcfe38e 
12a4 

1733174 

0772c 46a9a606633 2 9be 59b5 734c1 4 5 e4 5 c 
7b85c 

2529716 

8df06196ea0f78bac2d888390516fc7835ae 
1333 

2636860 

126fabc1 c59fafa6c80a50bba7f7 eb05d217 
72a7 

697806 

8676140dfac13e 1566b240a 1 c27 cb6a8456 
b32c0 

163822 

me.pdf i-----------; 

fee-info.pdf 

Ob3085b 1 bd9bb332f539b0e08281 da5a44 
104a32 

32185 

92c3216bbf41 c958e546af9765f1 ce77c09b 
Sb la 

no 

no 

no 

no 

no 

no 

no 

no 

Total Files Size (in bytes) 11711187 

5 

67 

30 

64 

66 

3 

2 

2 

366 of 2987



This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Advisory Action 
Application No. 
121808,467 

Applicant(s) 
HIDEM ET AL. 

Before the Filing of an Appeal Brief Examiner Art Unit I AIA (First Inventor to File) Status 
EILEEN FOLEY 3735 No 

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

THE REPLY FILED 08 July 2014 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL FILED 

1. 1:8:1 The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file 
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance; 
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of 
the following time periods: 

a) D The period for reply expires __ months from the mailing date of the final rejection. 

b) [gl The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later. 
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection. 

c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed 
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of 
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier. 

Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE 
FIRST RESPONSE TO APPLICANT'S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f). 

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate 
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The 
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally 
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the 
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b). 
NOTICE OF APPEAL 

2. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the 
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of 
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a). 

AMENDMENTS 

3. [gl The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because 
a) [gl They raise new issues that would require further consideration and/or search (see NOTE below); 
b) D They raise the issue of new matter (see NOTE below); 
c) D They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for 

appeal; and/or 
d) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: __ . (See 37 CFR 1.116 and 41.33(a)). 

4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. D Applicant's reply has overcome the following rejection(s): __ . 

6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the non
allowable claim(s). 

7. D For purposes of appeal, the proposed amendment(s): (a) D will not be entered, or (b) D will be entered, and an explanation of how the 
new or amended claims would be rejected is provided below or appended. 

AFFIDAVIT OR OTHER EVIDENCE 

8. D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

9. D The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because 
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier 
presented. See 37 CFR 1.116(e). 

1 O. D The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered 
because the affidavit or other evidence failed to overcome g!! rejections under appeal and/or appellant fails to provide a showing of good 
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1 ). 

11. D The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 

12. 1:8:1 The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 
See Continuation Sheet. 

13. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 
14. D Other: __ . 

STATUS OF CLAIMS 

15. The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: 
Claim(s) objected to: 
Claim(s) rejected: 1-5 and 37-48. 
Claim(s) withdrawn from consideration: 

/JACQUELINE CHENG/ 
Supervisory Patent Examiner, Art Unit 3735 I 

/E. F ./ 
Examiner, Art Unit 3735 

U.S. Patent and Trademark Office 
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20140805 
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Continuation Sheet (PTOL-303) Application No. 12/808,467 

Continuation of 11. does NOT place the application in condition for allowance because: Searching was conducted pursuant to the AFCP 
2.0 Pilot and references were found that, in combination with previously cited references, teach the limitation filed with the AFCP 2.0 
submission, "displaying, via the computer interface, a time lapse since each elution was completed. Since additional references were found 
during the AFCP 2.0 search, the Examiner contacted the Applicant about conducting an interview or mailing an advisory action, pursuant to 
the AFCP 2.0 guidelines. Applicant asked that the advisory action be mailed. Two of the references found during the AFCP 2.0 search are 
Langley et al. (U.S. Publication No. 2004/0054319A1) and Williams et al. (US Publication No. 2007/0260213A1 ). Langley teaches a 
display panel (10) to provide alphanumeric and graphical information relating to operation of the device, including time elapsed since the 
previous dose was administered (see e.g. paragraphs [0036], [0057], & [0063]). Williams teaches displaying elapsed time from injection of 
media (see e.g. paragraphs [0001], [0006], [0025], [0027], [0038], & [0045]) .. 
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22859 
Customer Number 

DO NOT ENTER: iE.F.i 

PATENT 
Attorney Docket No.: 56782.1.7.2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 

Application No.: 

Stephen E. Hidem 

12/808,467 Group Art Unit: 3735 

Filed: June 16, 2010 Examiner: FOLEY, Eileen Dorothy 

Title: INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED 
MAINTENANCE AND/OR OPERATION AND METHODS OF USE 

Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

AFTER-FINAL AMENDMENT 

In response to the Final Office Action mailed May 8, 2014, the period of response for 

which runs through August 8, 2014, please amend the application as follows. This Amendment 

is accompanied by a Certification and Request for Consideration Under the After Final 

Consideration Pilot Program 2.0. 

Amendments to the Claims are reflected in the listing of claims which begins on page 

2 of this paper. 

Remarks begin on page 9 of this paper. 
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Application No. 12/808,467 
Response to Office Action date May 8, 2014 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the application. 

Listing of Claims: 

1. (Currently Amended) A system that generates and infuses radiopharmaceuticals comprising 

an eluant reservoir, a pump coupled to the reservoir, an infusion tubing circuit, a radioisotope 

generator, an activity detector, a waste bottle, a computer and a computer interface; the infusion 

tubing circuit including an eluant line coupled to the pump and to the generator, and an eluate 

line coupled to the generator, to the activity detector and to the waste bottle; and the computer 

being coupled to the computer interface, to the pump and to the activity detector and being pre

programmed to execute a method, the method comprising: 

activating the pump to pump a volume of eluant from the reservoir, through the eluant 

line and through the generator, in order to generate a sample or a dose of eluate in the eluate line, 

via elution within the generator, each sample being intended for a quality control measurement, 

and each dose being intended for diagnostic imaging; 

providing an indication, via the computer interface, that each elution is completed, when 

the pump has completed pumping each volume of eluant through the generator; and 

providing an indication displaying, via the computer interface, [[of]] a time lapse since 

each elution was completed. 

2. (Previously Presented) The system of claim 1, wherein the pre-programmed method further 

compnses: 

counting elutions per unit time; 

categorizing each counted elution as having been generated as a sample or a dose; and 

maintaining a record of the counted and categorized elutions. 

3. (Previously Presented) The system of claim 2, wherein the pre-programmed method of the 

computer further comprises receiving a detected activity level of the eluate for each dose and 

sample, from the activity detector, and entering the detected activity level for each elution into 

the record. 

2 
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Application No. 12/808,467 
Response to Office Action date May 8, 2014 

4. (Previously Presented) The system of claim 3, wherein the pre-programmed method of the 

computer further comprises compiling a report that contains the record, the report being 

formatted for printing and/or for electronic transfer to another system. 

5. (Previously Presented) The system of claim 1, wherein the pre-programmed method further 

compnses: 

maintaining a record of elutions that categorizes each elution as having been generated a 

sample or a dose; 

receiving a detected activity level of the eluate for each dose and sample, from the 

activity detector, and entering the detected activity level for each elution into the record; 

calculating and tracking an amount of activity left in the generator after each elution, over 

a life of the generator; and 

compiling a report that includes an amount of activity left in the generator after a final 

elution at an end of the life of the generator. 

6. (Withdrawn) A system that generates and infuses radiopharmaceuticals comprising an eluant 

reservoir, a pump coupled to the reservoir, an infusion tubing circuit, a radioisotope generator, an 

activity detector, a waste bottle and a computer; the infusion tubing circuit including an eluant 

line coupled to the pump and to the generator, an eluate line coupled to the generator and to the 

activity detector, a patient line coupled to the eluate line, a by-pass line coupled to the eluant 

line, via a divergence valve, and to the patient line, the by-pass line accommodating flow of 

eluant to the patient line, when the divergence valve is set to direct the flow to by-pass the 

generator; and wherein: 

the patient line is coupled to the eluate line and to the by-pass line downstream of the activity 

detector; and 

the computer is coupled to the pump, to the divergence valve and to the activity detector, and 

is pre-programmed to collect information, from the pump and the activity detector, and 

to execute a method for controlling the divergence valve and the pump according to a 

method, the method comprising: 

activating the pump a first time, to pump a portion of a volume of eluant from the 

reservoir, through the eluant line and through the generator at a first flow rate, in 

order to generate eluate in the eluate line, via an elution within the generator; 
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diverting flow of the eluate into the patient line, thereby pushing a dose of the eluate 

into the patient line, upon receipt of feedback from the activity detector, the 

feedback indicating detection by the activity detector of a desired activity of the 

eluate in the eluate line; 

setting the divergence valve to direct flow of eluant through the by-pass line, once the 

dose of the eluate has been pushed into the patient line; and 

activating the pump a second time, to pump a second portion of the volume of eluant from 

the reservoir, through the eluant line, through the by-pass line and into the patient line, at 

a second flow rate that is higher than the first flow rate, in order to inject the dose out 

from the patient line. 

7. (Withdrawn) The system of claim 6, wherein the first flow rate is less than approximately 

70mL/minute and the second flow rate is greater than approximately 70mL/minute. 

8-35. (Canceled) 

36. (Withdrawn) A method for purging a tubing circuit of an infusion system with air, the 

system comprising a pump coupled to the tubing circuit, a radioisotope generator, a waste bottle 

and a computer including a computer interface, the method comprising: 

receiving instructions from the computer, via the computer interface, to disconnect the pump 

from an eluant reservoir of the system, and to by-pass the generator by disconnecting an 

eluant line and an eluate line, of the tubing circuit, from the generator, and connecting the 

eluant line to the eluate line; and 

entering, into the computer, via the computer interface, a command to perform an air purge 

of the tubing circuit, the air purge being automated, via the computer, to perform purges 

of individual portions of the tubing circuit, in sequence, via control of the pump and of 

two divergence valves of the tubing circuit; 

wherein a first valve, of the two divergence valves, is located between a first portion of the 

eluate line and two downstream portions of the eluate line, a first of the two downstream 

portions extending to a waste bottle of the system and a second of the two downstream 

portions extending to a vial outside the system; 

a second valve, of the two divergence valves, is located between a first portion of the eluant 

line, extending from the pump, and two downstream portions of the eluant line, a first of 
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the two downstream portions of the eluant line being connected to the first portion of the 

eluate line, and a second of the two downstream portions of the eluant line being 

connected to the second of the two downstream portions of the eluate line. 

3 7. (Previously Presented) The system of claim 1, further characterized in that the pre

programmed method of the computer further comprises the steps of: 

providing, via the computer interface, a first set of breakthrough test data entry fields for a 

user of the system to enter a first activity measure of a sample of eluate and the 

corresponding time lapse since the elution was completed to a time of the first activity 

measure, when the activated pumping generates the sample of eluate for collection in a 

shielded test vial; 

providing, via the computer interface, a second set of breakthrough test data entry fields for a 

user of the system to enter a second activity measure of the sample after a predetermined 

time lapse since the elution was completed to the time of a second activity measure; and 

calculating a breakthrough of the generator using the first and second activity measures and 

the time lapse entered by the user. 

38. (Previously Presented) The system of claim 1, further characterized in that the pre

programmed method of the computer further comprises the steps of: 

providing, via the computer interface, calibration data entry fields for a user of the system to 

enter an activity measure of a sample of eluate and the corresponding time lapse since the 

elution was completed to a time of the activity measure, when the activated pumping 

generates the sample of eluate for collection in a shielded test vial; and 

calculating a calibration coefficient of the infusion system using a detected activity, received 

from the activity detector, and the activity measure and the time lapse entered by the user. 

39. (Previously Presented) The system of claim 1, wherein the pre-programmed method of the 

computer further comprises the steps of: 

providing, via the computer interface, a patient identification entry field for a user to enter a 

patient identification number; 

receiving a detected activity level of a dose of eluate from the activity detector, when the 

activated pumping generates the dose for diagnostic imaging; and 
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compiling a report that includes an identification number for the generated dose and the 

detected activity level. 

40. (Previously Presented) The system of claim 1, further characterized in that: 

the system further comprises a light projector coupled to the computer; and 

the pre-programmed method of the computer further comprises the step of providing a light 

signal from the light projector when the pump is activated to pump each volume of eluant 

through the generator. 

41. (Previously Presented) The system of claim 1, further characterized in that: 

the system further comprises a light projector coupled to the computer; and 

the pre-programmed method of the computer further comprises the steps of: 

diverting an initial volume of eluate to the waste bottle, based upon input from the 

activity detector, before the activated pumping generates the sample or the dose; 

and 

providing a first light signal from the light projector, when the initial volume of eluate 

is being diverted; and 

providing a second light signal from the light projector, when the activated pumping is 

generating the sample or the dose of eluate, the second light signal being different from 

the first light signal. 

42. (Previously Presented) The system of claim 1, further characterized in that: 

the system further comprises a light projector coupled to the computer; and 

the pre-programmed method further comprises providing a light signal when the activity 

detector detects a peak bolus of radioactivity in the eluate line. 

43. (Previously Presented) The system of claim 1, wherein the pre-programmed method of the 

computer further comprises the steps of: 

diverting an initial volume of eluate to the waste bottle, based upon input from the activity 

detector, before the activated pumping generates the sample or the dose; 

tracking the initial volume of eluate; and 

providing an indication when the waste bottle needs to be emptied based upon the tracking. 
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44. (Previously Presented) The system of claim 1, wherein the computer interface comprises a 

touch-activated display screen. 

45. (Previously Presented) The system of claim 1, further comprising at least one sensor for 

detecting a leak in the tubing circuit, the computer being coupled to the at least one sensor; and 

wherein the pre-programmed method of the computer further comprises the step of providing an 

indication, via the computer interface, that a leak in the tubing circuit is detected. 

46. (Previously Presented) The system of claim 1, further characterized in that the pre

programmed method of the computer further comprises the steps of: 

calculating a flow rate profile, that corresponds to a desired activity profile, using a baseline 

activity profile, the baseline activity profile being comprised of a plurality of detected 

activity levels, received from the activity detector, of a sample of eluate, the sample of 

eluate being generated by the activated pump pumping the volume of eluant through the 

generator at a constant flow rate; and 

controlling a speed of the pump, according to the calculated flow rate profile, when pumping 

another volume of eluant through the generator, in order to generate a dose of eluate in 

the eluate line, the speed being controlled according to the calculated flow rate profile in 

order to achieve a desired activity profile of the dose of eluate for diagnostic imaging. 

4 7. (Previously Presented) The system of claim 1, wherein the pre-programmed method further 

comprises transferring to another system, for analysis, a plurality of detected activity levels, 

received from the activity detector, over time, for each dose of eluate. 

48. (Previously Presented) The system of claim 2, wherein the pre-programmed method of the 

computer further comprises compiling a report that contains the record, the report being 

formatted for printing and/or for electronic transfer to another system. 

49. (Withdrawn) The system of claim 6, further characterized in that the pre-programmed 

method of the computer further comprises the steps of: 

calculating a flow rate profile, that corresponds to a desired activity profile, using a baseline 

activity profile, the baseline activity profile being comprised of a plurality of detected 
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activity levels, received from the activity detector, for the eluate in the eluate line, prior to 

diverting the flow of eluate into the patient line; and 

controlling a speed of the pump, according to the calculated flow rate profile, when 

activating the pump the second time. 

50. (Withdrawn) A system that generates and infuses radiopharmaceuticals comprising an eluant 

reservoir, a pump coupled to the reservoir, an infusion tubing circuit, a radioisotope generator, an 

activity detector, a waste bottle, a computer and a computer interface; the infusion tubing circuit 

including an eluant line coupled to the pump and to the generator, an eluate line coupled to the 

generator and to the activity detector, a patient line coupled to the eluate line, via a first 

divergence valve, a waste line coupled to the eluate line, via the first divergence valve, a by-pass 

line coupled to the eluant line, via a second divergence valve, and to the patient line, the by-pass 

line accommodating flow of eluant to the patient line, when the second divergence valve is set to 

direct the flow to by-pass the generator; and the system being characterized in that: 

the patient line is coupled to the eluate line and to the by-pass line downstream of the activity 

detector; and 

the computer is coupled to the pump, to the first and second divergence valves and to the 

computer interface, the computer being pre-programmed to execute a method for an 

automated air purge of the tubing circuit, the method comprising the steps of: 

providing instructions to a user of the system, via the computer interface, the 

instructions instructing the user to disconnect the pump from the eluant reservoir 

and to by-pass the generator by disconnecting the eluant line and the eluate line 

from the generator and connecting the eluant line to the eluate line; and 

performing air purges of individual portions of the tubing circuit, in sequence, via 

control of the pump and of two divergence valves of the tubing circuit. 

51. (New) The system of claim 1, wherein displaying the time lapse since each elution was 

completed comprises displaying a timer counting up or down since each elution was completed. 
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REMARKS 

This Amendment is responsive to the Office Action dated May 8, 2014. Applicant has 

amended independent claim 1 and added new claim 51. No new matter has been added by way 

of the amendments, and support for the amendments can be found throughout Applicant's 

original disclosure, such as at page 23, line 27-page 25, line, 10. Claims 1-7 and 36-51 will be 

pending upon entry of this Amendment with claims 6, 7, 36, 49, and 50 withdrawn from 

consideration. Reconsideration of the application is respectfully requested. 

Interview Summary 

Applicant thanks the Examiner and the Examiner's Supervisor for their time and the 

courtesies extended during the telephonic interview conducted on June 27, 2014. Examiner 

Eileen Foley, the Examiner's Supervisor Jacqueline Cheng, and Applicant's representative Paul 

LaVanway, Jr. (Reg. No. 64,610) were involved in the telephonic interview. The parties 

discussed rejected independent claim 1. The parties also discussed de Kemp et al. (US 

Publication No. 2007 /0213848, hereinafter "the deKemp '848 reference") and Fago (US 

Publication No. 2008/0237502), which were previously cited by the Patent Office. No exhibits 

were introduced or discussed. 

Applicant's representative noted several distinctions between the independent claim and 

the previously applied references. First, Applicant's representative discussed how independent 

claim 1 requires a computer pre-programmed to execute a method that includes "providing an 

indication, via a computer interface, that each elution is completed, when the pump has 

completed pumping each volume of eluant through the generator." The Office Action had noted 

that the deKemp '848 reference does not disclose this feature but did not appear to provide any 

additional treatment of the claim element. Thus, Applicant's representative took the position that 

this appears to be a "missing element" from the cited art. 

The Examiners acknowledged that the Office Action did not separately discuss this claim 

element in the rejection of the claims but stated that the feature was intended to be addressed in 

connection with the "time lapse" feature of the claim and the citation to paragraph [0034] of 

Fago. In response, Applicant's representative pointed out that there is no pump in the Fago 

system but rather Fago attaches an empty bottle at vacuum pressure to the outlet of a 
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radioisotope generator and, upon opening the vacuum bottle to the generator, allows the vacuum 

pressure to draw eluant out of an eluant bottle and through the generator. Accordingly, because 

Fago does not have a pump, Applicant's representative submitted that the reference necessarily 

cannot disclose a system executing a method that includes "providing an indication, via a 

computer interface, that each elution is completed, when the pump has completed pumping each 

volume of eluant through the generator." 

Second, Applicant's representative discussed how independent claim 1 also recites 

"providing an indication, via the computer interface, of a time lapse since each elution was 

completed." The Office Action had acknowledged that the deKemp '848 reference does not 

disclose this feature but cited Fago in an attempt to overcome this shortcoming of the reference. 

Applicant's representative submitted, however, that the cited portions of Fago also do not 

disclose or suggest providing an indication of a time lapse since an elution was completed. 

Applicant's representative acknowledged that cited paragraph [0034] of Fago states that "[t]he 

volume and/or time associated with each elution process may be tracked and displayed to enable 

a user (or the computer 54) to estimate when the generator will be ready for another elution." 

However, Applicant's representative noted that this statement in Fago does not expressly or 

inherently disclose or suggest either (1) providing an indication of a time lapse or (2) providing 

an indication of a time lapse since each elution was completed. For example, Applicant's 

representative pointed out that the cited portion of Fago discusses tracking and displaying 

"volume and/or time associated with each elution process" whereas claim 1 calls out an 

indication of a time lapse since each elution was completed. Applicant's representative further 

asserted that the cited portion of Fago does not disclose or suggest an indication of a "time 

lapse." Rather, the cited portion of Fago describes that "a value corresponding to an expected 

radioactivity level of an elution at a certain time can be calculated and displayed on a computer 

screen." 

The Examiners responded that the phrase "providing an indication" in claim 1 could be 

interpreted broadly before the USPTO and that Fago provides general guidance to a person of 

ordinary skill in the art to display data providing an "indication" as specified by the claim. 

While Applicant's representative disagreed with this application of the Fago reference, 

Applicant's representative proposed amending independent claim 1 as presented herein in an 

effort to advance prosecution. The Examiners indicated that further study and consideration of 
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such an amendment would be appropriate and recommended filing the amendment using the 

After Final Pilot program. 

Finally, Applicant's representative presented concluding remarks discussing why one of 

ordinary skill in the art would not have been motivated to modify the system in the deKemp '848 

reference in view of the teachings of Fago as proposed in the Office Action. For example, 

Applicant's representative explained that the eluate system described in the cited embodiment of 

Fago does not have a pump but rather relies on an evacuated eluate collection bottle to draw 

eluant from a container and through a generator. 1 Because Fago does not have a pump to 

actively control and monitor flow, the Fago reference incorporates an eluant electronic drop 

counter to track the elution process.2 On the other hand, the system in the deKemp '848 

reference has a pump that is controlled and monitored by a controller. 3 Given this technical 

distinction between the system in the deKemp '848 reference and the system in the Fago 

reference, a person of ordinary skill in the art would not have seen any benefit to be had or 

advantage to be gained by incorporating the electronic drop counter techniques of Fago into the 

system of the deKemp '848 reference. The Examiners agreed to take the argument under 

additional consideration in connection with the proposed amendment discussed during the 

interview. 

Applicant's representative again thanks the Examiners for their time during the interview 

and the invitation to participate in the After Final Pilot program. The Examiners are invited to 

telephone the undersigned if it would be useful to discuss the application further. 

Claim Rejections Under 35 U.S.C. § 103(a) 

In the Office Action, claims 1 and 43 were rejected under 35 U.S.C. § 103(a) as 

purportedly being unpatentable over the deKemp '848 reference in view of Fago. In addition, 

claims 2-5, 37-42, and 44-48 were rejected under 35 U.S.C. § 103(a) as purportedly being 

unpatentable over the deKemp '848 reference in view of Fago and in further view of additional 

cited references. 

While Applicant does not agree with the propriety of the rejections, Applicant has 

amended independent claim 1 in the manner discussed during the telephone interview. For at 

1 See Fago at paragraph [0031]. 
2 See id. at paragraph [0034]. 
3 See deKemp '848 reference at paragraph [0006]. 
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least the reasons discussed during the telephone interview, as well as those presented in 

Applicant's last Office Action response dated January 2, 2014, the applied references do not 

render the amended claims unpatentable. Reconsideration and withdrawal of the rejections are 

therefore respectfully requested. 

CONCLUSION 

It is submitted that all claims in this application are in condition for allowance. Applicant 

respectfully requests reconsideration and prompt allowance of all pending claims. 

The Commissioner is authorized to charge any deficiencies and credit any overpayments 

to Deposit Account No. 06-1910. The Examiner is invited to telephone the undersigned attorney 

to discuss this application. 

Dated: July 8, 2014 

FREDRIKSON & BYRON, P.A. 
200 South Sixth Street, Suite 4000 
Minneapolis, MN 55402-1425 USA 
Telephone: (612) 492-7387 
Facsimile: (612) 492-7077 

Respectfully submitted, 

/Paul J. LaVanway, Jr./ 

Paul J. La Vanway, Jr. 
Registration No. 64,610 

Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 06-1910. 

50752473 1.DOC 
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CERTIFICATION AND REQUEST FOR CONSIDERATION UNDER THE 
AFTER FINAL CONSIDERATION PILOT PROGRAM 2.0 

PTO/SB/434 (05-13) 

Practitioner Docket No.: Application No.: Filing Date: 

56782.1.7.2 12/808,467 June 16, 2010 
First Named Inventor: Title: 

Stephen E. Hidem INFUSION SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR OPERATION AND METHODS OF USE 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS CONSIDERATION UNDER THE AFTER FINAL CONSIDERATION PILOT 
PROGRAM 2.0 (AFCP 2.0) OF THE ACCOMPANYING RESPONSE UNDER 37 CFR 1.116. 

1. The above-identified application is (i) an original utility, plant, or design nonprovisional application filed under 
35 U.S.C. 111(a) [a continuing application (e.g., a continuation or divisional application) is filed under 35 U.S.C. 111(a) and is 
eligible under (i)], or (ii) an international application that has entered the national stage in compliance with 35 U.S.C. 371(c). 

2. The above-identified application contains an outstanding final rejection. 

3. Submitted herewith is a response under 37 CFR 1.116 to the outstanding final rejection. The response includes an 
amendment to at least one independent claim, and the amendment does not broaden the scope of the independent claim in 
any aspect. 

4. This certification and request for consideration under AFCP 2.0 is the only AFCP 2.0 certification and request filed in 
response to the outstanding final rejection. 

5. 

6. 

7. 

8. 

• 
• 

Signature 

Applicant is willing and available to participate in any interview requested by the examiner concerning the present response. 

This certification and request is being filed electronically using the Office's electronic filing system (EFS-Web). 

Any fees that would be necessary consistent with current practice concerning responses after final rejection under 37 CFR 
1.116, e.g., extension of time fees, are being concurrently filed herewith. [There is no additional fee required to request 
consideration under AFCP 2.0.] 

By filing this certification and request, applicant acknowledges the following: 

Reissue applications and reexamination proceedings are not eligible to participate in AFCP 2.0 . 

The examiner will verify that the AFCP 2.0 submission is compliant, i.e., that the requirements of the program have been met 
(see items 1 to 7 above). For compliant submissions: 

o The examiner will review the response under 37 CFR 1.116 to determine if additional search and/or consideration 
(i) is necessitated by the amendment and (ii) could be completed within the time allotted under AFCP 2.0. If 
additional search and/or consideration is required but cannot be completed within the allotted time, the examiner 
will process the submission consistent with current practice concerning responses after final rejection under 
37 CFR 1.116, e.g., by mailing an advisory action. 

o If the examiner determines that the amendment does not necessitate additional search and/or consideration, or if 
the examiner determines that additional search and/or consideration is required and could be completed within 
the allotted time, then the examiner will consider whether the amendment places the application in condition for 
allowance (after completing the additional search and/or consideration, if required). If the examiner determines 
that the amendment does not place the application in condition for allowance, then the examiner will contact the 
applicant and request an interview. 

• The interview will be conducted by the examiner, and if the examiner does not have negotiation 
authority, a primary examiner and/or supervisory patent examiner will also participate. 

• If the applicant declines the interview, or if the interview cannot be scheduled within ten (10) calendar 
days from the date that the examiner first contacts the applicant, then the examiner will proceed 
consistent with current practice concerning responses after final rejection under 37 CFR 1.116. 

Date 

/Paul J. Lavanway, Jr./ July 8, 2014 
Name 

(Print/Typed) p I J L V J au . a anway, r. 

Practitioner 
Registration No. 

64,610 
Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. Submit multiple 
forms if more than one signature is required, see below*. 

Fl *Total of 1 forms are submitted. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination 
of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of 
records may be disclosed to the Department of Justice to determine whether disclosure of these 
records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in 
the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be 
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this 
system of records may be disclosed, as a routine use, to the International Bureau of the World 
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that 
agency's responsibility to recommend improvements in records management practices and programs, 
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 
U .S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine 
use, to the public if the record was filed in an application which became abandoned or in which the 
proceedings were terminated and which application is referenced by either a published application, an 
application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local 
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 
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1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 12/808,467 06/16/2010 D To be Mailed 

ENTITY: [8J LARGE D SMALL D MICRO 

APPLICATION AS FILED - PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

D SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

D EXAMINATION FEE 
(37 CFR 1.16(0), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = * (37 CFR 1.16(i)) x $ = 

INDEPENDENT CLAIMS 
minus 3 = * (37 CFR 1.16(h)) x $ = 

If the specification and drawings exceed 100 sheets 

0APPLICATION SIZE FEE 
of paper, the application size fee due is $31 O ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

07/08/2014 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR :;:;;: 
1.16(j)) * 23 Minus ** 38 = 0 x $80 = 0 

0 
Independent z (37 CFR 1 .16(h)) * 4 Minus ***5 = 0 x $420 = 0 

w 
:;:;;: D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = x $ = w 1.16(i)) 

:;:;;: Independent 
* Minus *** = x $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
:;:;;: D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. LIE 
**If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /TAMARA DARKO/ 
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of 1nformat1on 1s required by 37 CFR 1.16. The 1nformat1on 1s required to obtain or retain a benefit by the public which 1s to file (and by the US PTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Application No. Applicant(s) 

12/808,467 HIDEM ET AL. 
Applicant-Initiated Interview Summary 

Examiner Art Unit 

EILEEN FOLEY 3735 

All participants (applicant, applicant's representative, PTO personnel): 

(1) EILEEN FOLEY. (3)PAUL LAVANWAY. 

(2) JACQUELINE CHENG. (4) __ . 

Date of Interview: 27 June 2014. 

Type: ~ Telephonic 0 Video Conference 
0 Personal [copy given to: 0 applicant 0 applicant's representative] 

Exhibit shown or demonstration conducted: 0Yes 0No. 
If Yes, brief description: __ . 

Issues Discussed 0101 0112 0102 ~103 OOthers 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) discussed: 1. 

Identification of prior art discussed: DeKemp and Fago. 

Substance of Interview 
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a 
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc ... ) 

Applicant and Examiner discussed the combination of DeKemp and Fago and whether one skilled in the art would 
have motivation to combine the teachings. Applicant and Examiner also discussed Fago's teaching of the claim 
limitations 'providing an indication that each elution is completed, when the pump has completed pumping,' and 
'providing an indication of a time lapse since each elution was completed.' Applicant and Examiner had different 
interpretations of the teaching of Fago and no agreement was reached. Examiner suggested filing a response under 
the After Final Consideration Pilot 2.0 with claim amendments further defining the t'i,pe of indication provided for both 
the elution is completed and the time lapse [e.g. a displa'i. of a digital clock counting up). Further limiting the claim to 
gualit'i. control ma'i. also help advance prosecution. 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP 
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non·extendable period of the longer of one month or 
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the 
interview 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of 
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the 
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the 
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised. 

0 Attachment 

/E. F./ /JACQUELINE CHENG/ 
Examiner, Art Unit 3735 Supervisory Patent Examiner, Art Unit 3735 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20140627 
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Summary of Record of Interview Requirements 

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record 
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the 
application whether or not an agreement with the examiner was reached at the interview. 

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews 
Paragraph (b) 

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as 
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in§§ 1.111, 1.135. (35 U.S.C. 132) 

37 CFR §1.2 Business to be transacted in writing. 
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and 
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to 
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt. 

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself 
incomplete through the failure to record the substance of interviews. 

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless 
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies 
which bear directly on the question of patentability. 

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the 
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction 
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing 
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the 
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required. 

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the 
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the 
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address 
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other 
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication. 

The Form provides for recordation of the following information: 
-Application Number (Series Code and Serial Number) 
- Name of applicant 
- Name of examiner 
- Date of interview 
- Type of interview (telephonic, video-conference, or personal) 
-Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.) 
-An indication whether or not an exhibit was shown or a demonstration conducted 
-An identification of the specific prior art discussed 

An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by 
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does 
not restrict further action by the examiner to the contrary. 

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action) 

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It 
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview 
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the 
substance of the interview. 

A complete and proper recordation of the substance of any interview should include at least the following applicable items: 
1) A brief description of the nature of any exhibit shown or any demonstration conducted, 
2) an identification of the claims discussed, 
3) an identification of the specific prior art discussed, 
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the 

Interview Summary Form completed by the Examiner, 
5) a brief identification of the general thrust of the principal arguments presented to the examiner, 

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not 
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the 
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully 
describe those arguments which he or she feels were or might be persuasive to the examiner.) 

6) a general indication of any other pertinent matters discussed, and 
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by 

the examiner. 
Examiners are expected to carefully review the applicant's record of the substance of an interview. If the record is not complete and 

accurate, the examiner will give the applicant an extendable one month time period to correct the record. 

Examiner to Check for Accuracy 

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner's version of the 
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, "Interview Record OK" on the 
paper recording the substance of the interview along with the date and the examiner's initials. 
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Office Action Summary 

Application No. 
12/808,467 

Examiner 
EILEEN FOLEY 

Applicant(s) 
HIDEM ET AL. 

Art Unit 
3735 

AIA (First Inventor to File) 
Status 
No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;J. MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )~ Responsive to communication(s) filed on Januarv 2. 2014. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)~ This action is FINAL. 2b)0 This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ;the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 1-7 and 36-50 is/are pending in the application. 

5a) Of the above claim(s) 6.7.36.49 and 50 is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 
7)~ Claim(s) 1-5 and 37-48 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http:ilwww.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback(wuspto.aov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PT0-892) 

2) ~ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date See Continuation Sheet. 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PT0-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20140425 
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Application/Control Number: 12/808,467 

Art Unit: 3735 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

1. The present application is being examined under the pre-AIA first to invent provisions. 

Response to Amendment 

2. The Response filed January 2, 2014 is acknowledged. Claims 1-7 and 36-50 are pending, 

with claims 6-7, 36, and 49-50 withdrawn based on a prior restriction/election. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under pre-

AIA 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 
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Application/Control Number: 12/808,467 

Art Unit: 3735 

Page 3 

5. Claims 1and43 are rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp 

et al. (US Publication No. 2007/0213848 Al) (hereinafter "deKemp et al. US '848") (cited in the 

Office Action dated January 4, 2013) in view of Fago (US Publication No. 2008/0237502 Al) 

(cited in the Office Action dated October 2, 2013). 

Regarding claim 1, deKemp et al. US '848 teaches an eluent reservoir (reservoir (4) 

(paragraph [0025]; Figure 3)), a pump coupled to the reservoir (pump (6) (paragraph [0025]; 

Figure 3)), an infusion tubing circuit (generator valve ( 16), bypass line ( 18), patient valve (24), 

elution system (14) (paragraph [0025]; Figure 3) and feed-line (33) (paragraph [0028]; Figure 

5)), a radioisotope generator (strontium-rubidium (82Srl2Rb) generator (8) (paragraph [0025]; 

Figure 3)), an activity detector (positron detector (20) (paragraph [0025]; Figure 3)), a waste 

bottle (waste reservoir (26) (paragraph [0025]; Figure 3)), a computer (controller (28) 

(paragraph [0025]; Figure 3)) and a computer interface (user inteiface (44) (Figure 3)). deKemp 

et al. US '848 also teaches the infusion tubing circuit including an eluant line coupled to the 

pump and to the generator (pump (6)for drawing saline from reservoir (4) (paragraph [0025])) 

and an eluate line coupled to the generator, to the activity detector and to the waste bottle 

(generator valve ( 16) to proportion saline flow between the generator (8) and a bypass line ( 18) 

which meet at merge point (22), a positron detector (20) downstream of merge point (22), a 

patient valve (24) to control supply of saline to patient outlet ( 10) and waste reservoir (26) 

(paragraph [0025])). 

deKemp et al. US '848 further teaches a controller (28) is connected to pump ( 6), 

positron detector (20), valves (16) and (24), and user interface (44) (paragraph [0025]; Figure 3) 

that pump (6) and valves (16, 24) are controlled to route saline through the system (14) in 
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accordance with various modes of operation (paragraphs [0029]-[0032]; Figures 6a-6d). deKemp 

et al. US '848 teaches a pump ( 6) for drawing saline from the reservoir ( 4) at a desired flow rate 

(paragraph [0025]). During an "elution" mode, deKemp et al. US '848 discloses generator valve 

(16) is actively controlled by a control loop (42) from the positron detector (20) to proportion 

saline flow through both the generator (8) and bypass line (18) (paragraph [0032]). 

deKemp et al. US '848 does not explicitly teach the use of a computer to control the 

modes of operation of the system, providing an indication that the elution is complete, or 

providing an indication of a time lapse. 

Fago teaches visualization of the eluate collection bottle (34) facilitates determining 

when the elution process is complete, e.g. the eluate collection bottle (34) is full (paragraph 

[0031]). Fago teaches a syringe pump (40 is adapted to inject the eluent (18) into the generator 

(22) via tubing (10) (paragraph [0032]). Fago teaches a drip chamber (44) is incorporated in the 

tubing (10) to facilitate tracking or identification of an amount of eluent flowing into a generator 

(22) (paragraph [0033]; Figure 6). Fago teaches an electronic drop counter (46) may be used to 

count the drops passing through the drip chamber (44) by using an LED (48) and a photo 

detector (50) to determine when a drop passes through the drip chamber (44) (paragraph [0033]; 

Figure 7). Fago teaches this facilitates the provision of metrics relating to the amount of eluant 

being passed from the eluant passing from the eluent supply container (4) into the generator (22) 

(paragraph [0033]). Fago teaches the drop counter (46) is coupled to an electronic device and/or 

computer (54) to store data, facilitate communication with other device, and/or perform 

calculations relating to the elution process (paragraph [0034]). Fago teaches the drop counter 

(46) is communicatively coupled to a display (52) for displaying metrics relating to the elution 
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process and that the display may be incorporated into the computer (54) (paragraph [0034]). 

Fago teaches the volume and/or time associated with each elution process may be tracked and 

displayed to enable the user to estimate when the generator will be ready for another elution 

process ("providing an indication via the computer interface that each elution is completed and 

of a time lapse since each elution was completed") (paragraph [0034 ]). It would have been 

obvious to one of ordinary skill in the art at the time of the invention to modify the method of 

controlling an 82Sr/82Rb elution system of deKemp et al. US '848 to include the displayed 

volume and time calculations taught by Fago in order to estimate when a generator will be ready 

for another elution process (Fago, paragraph [0034]). 

Regarding claim 43, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1. deKemp et al. US '848 teaches a control algorithm regulates a flow rate and 

volume of the sterile saline solution (100) pumped through the generator column (10) and 

controls valve (108), which directs the eluate through a delivery line (112) for a calibration 

elution or a patient elution (110), or to a shielded waste container (90) ("diverting an initial 

volume of eluate to the waste bottle") (paragraph [0025]). deKemp et al. US '848 does not teach 

tracking the initial volume or eluate or providing an indication when the waste bottle needs to be 

emptied. 

Fago teaches an eluate collection bottle (34) may have a standard or predefined volume 

(paragraph [0031]). Fago teaches a user can observe, based on the visualization portal and index 

marks (19), the eluent levels in the eluant supply container (4) go down in an amount generally 

corresponding to the amount of eluate received in the eluate collection bottle (34) ("tracking the 

initial volume of the eluate") (paragraphs [0026] and [0031 ]). Fago teaches this visualization 
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facilitates determining when the elution process is complete, e.g. the eluate collection bottle is 

full ("providing an indication when the waste bottle needs to be emptied") (paragraph [0031 ]). It 

would have been obvious to one of ordinary skill in the art at the time of the invention to modify 

the waste bottle of deKemp et al. US '848 to include the visualization portal and index marks 

taught by Fago in order to track the amount of fluid in the bottle (Fago, paragraph [0031]). 

6. Claims 2-4, 38, 39, 44, and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over deKemp et al. US '848 in view of Fago, as applied to claim 1 above, and further in view of 

Tate et al. (US Publication No. 2008/0177126 Al) (cited in the Office Action dated January 4, 

2013). 

Regarding claim 2, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1. deKemp et al. US '848 teaches a control algorithm that regulates a flow rate 

and volume of the sterile saline solution (100) pumped through the generator column (10) and 

controls valve (108), which directs the eluate through a delivery line (112) for a calibration 

elution or a patient elution (110) ("categorizing each counted elution as having been generated as 

a sample or a dose") (paragraph [0025]) and Fago teaches computer (54) may be coupled to each 

of a plurality of drop counters (46) and/or displays (52) that provide data relating to elution 

processes in each of the generators (22), such as time associated with each counted drop or a 

volume associated with the number of counted drops ("counting elutions per unit time") 

(paragraphs [0034] and [0036]), but the combination does not teach maintaining a record of the 

elutions. 

Tate teaches a Records or Injection History button (1022) (paragraph [0181]). It would 

have been obvious to one of ordinary skill in the art at the time of the invention to modify the 
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elution system of deKemp et al. US '848 and Fago to include the Records or Injection History 

function of Tate in order to access information regarding prior injection procedures (Tate, 

paragraph [0181]). 

Regarding claim 3, Tate teaches printing the injection information, including information 

about the activity and volume of the dose delivered to the patient and displaying it in pop-up 

(1240) (paragraph [0235]). 

Regarding claim 4, Tate teaches a printer (24) used to generate records of the injection 

and/or imaging procedures performed on patients (paragraph [0075]). 

Regarding claim 38, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1. deKemp et al. US '848 teaches sampling the activity level in the dose 

calibrator at regular intervals throughout the duration of the elution run (paragraph [0055]). 

deKemp et al. US '848 also teaches calibration data collected during the elution can be used to 

calculate the proportionality constant K between the activity parameter (Cdet) and the 82Rb 

activity concentration (paragraphs [0056]-[0057]). The combination of deKemp et al. US '848 

and Fago does not teach providing via the computer interface, calibration data entry fields for a 

user. 

Tate teaches user-friendly data entry mechanisms for the system (10) (paragraph [0170]). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the calibration and activity data of deKemp et al. US '848 and Fago to be input by a user 

through the user-friendly data entry mechanisms taught by Tate in order to clearly and 

unambiguously communicate the current status of the system to an operator (Tate, paragraph 

[0170]). 
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Regarding claim 39, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1, but does not teach providing a patient identification entry field for a user to 

enter a patient identification number, receiving a detected activity level of a dose of eluate from 

the activity detector, or compiling a report that includes an identification number for the 

generated dose and detected activity level. 

Tate teaches the touch screen arrangement (1000) can be used for four categories of 

tasks, including Patient Treatment (paragraph [0172]). Tate discloses the "Patient Treatment" 

category includes a number of tasks including inputting patient and/or case identification 

information into the system (10) and measuring the activity level of the radiopharmaceutical 

dose (paragraph [0207]). Tate teaches that the pharmaceuticals are used in imaging procedures 

(paragraph [0069]). Tate teaches that the printer (24) may be used to generate records of the 

injection and/or imaging procedures performed for inclusion in their medical records (paragraph 

[0075]). Tate discloses a "Case Information" pop-up display (1217) including an "Identification" 

field (1217a) and a keypad (1217j) for inputting a patient or other identification number 

(paragraph [0216]). Tate also discloses a detailed injection history display (1360), which 

includes activity level of the injection and the patient identification number, and can be printed 

using "Print" button (1363) (paragraph [0245]; Figure 34B). It would have been obvious to one 

of ordinary skill in the art at the time of the invention to modify the elution system of deKemp et 

al. US '848 and Fago to include the identification information taught by Tate in order to generate 

records of the injection and/or imaging procedures performed for inclusion in patient's medical 

records (Tate, paragraph [0075]). 
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Regarding claim 44, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1, but does not teach the computer interface comprises a touch-activated display 

screen. 

Tate teaches that the fluid delivery system (10) includes a display or graphical user 

interface display (15) for programming and operating the system (10) and may incorporate 

touch-screen capability (paragraph [0071]). It would have been obvious to one of ordinary skill 

in the art at the time of the invention to modify the elution system of deKemp et al. US '848 and 

Fago to include the touch-screen capability taught by Tate for ease of use of the system (Tate, 

paragraph [0071]). 

Regarding claim 48, Tate teaches the fluid delivery system (10) includes a printer (24) 

(paragraph [0074]). Tate teaches that the printer (24) may generate records of the injection 

and/or imaging procedures performed on patients and may be pivotally connected to the system 

(10) to allow an operator to load paper or labels into the printer (24) (paragraph [0075]; Figure 

lB). It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the elution system of deKemp et al. US '848 and Fago to include the printer taught by 

Tate in order to include data in patients' medical records or for billing/inventory purposes (Tate, 

paragraph [0075]). 

7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view of Tate and deKemp (US 

Publication No. 2007/0140958 Al) (hereinafter "deKemp US '958") (cited in the Office Action 

dated January 4, 2013). 
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Regarding claim 5, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection. deKemp et al. US '848 teaches a 

control algorithm that regulates a flow rate and volume of the sterile saline solution (100) 

pumped through the generator column (10) and controls valve (108), which directs the eluate 

through a delivery line (112) for a calibration elution or a patient elution (110) ("categorizing 

each counted elution as having been generated as a sample or a dose") (paragraph [0025]). 

Fago teaches computer (54) may be coupled to each of a plurality of drop counters (46) 

and/or displays (52) that provide data relating to elution processes in each of the generators (22), 

such as time associated with each counted drop or a volume associated with the number of 

counted drops ("counting elutions per unit time") (paragraphs [0034] and [0036]). Fago teaches 

an actual radioactivity level of the eluate can be determined at a given time, programmed into the 

computer (54) ("receiving a detected activity level and entering the detected activity level for 

each elution into the record") (paragraph [0034]). Fago teaches the radioactivity level can be 

incorporated with other data to determine an expected radioactivity level at a specified future 

time and thus estimate when the generator will be ready for another elution process ("calculating 

and tracking the amount of activity left in the generator after each elution") (paragraph [0034]). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the system of deKemp et al. US '848 to include the radioactivity information and 

estimations taught by Fago in order to estimate when a generator will be ready to perform 

another elution process (Fago, paragraph [0034]). 

The combination of deKemp et al. US '848 and Fago does not teach maintaining a record 

of the elutions or compiling a report that includes an amount of activity left in the generator. 
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Tate discloses user-friendly data entry mechanisms for the system (10) (paragraph 

[0170]). Tate teaches a Records or Injection History button (1022) (paragraph [0181]) and a 

printer (24) used to generate records of the injection and/or imaging procedures performed on 

patients (paragraph [0075]). It would have been obvious to one of ordinary skill in the art at the 

time of the invention to modify the elution system of deKemp et al. US '848 and Fago to include 

the Records or Injection History function of Tate in order to access information regarding prior 

injection procedures (Tate, paragraph [0181]). 

The combination of deKemp et al. US '848, Fago, and Tate does not teach compiling a 

report that includes an amount of activity left in the generator. 

deKemp US '958 teaches a control algorithm and a valve (108) direct the eluate through 

a delivery line (112) for a calibration elution or a patient elution (110) (paragraph [0025]). 

deKemp US '958 teaches that the calibration eluate is tested for 82Rb yield and 82Sr breakthrough 

to determine if the yield is above a predetermined radioactivity limit (paragraph [0029]; Figure 

5). deKemp US '958 teaches control software controls a volume of fluid during generator 

column (10) flushes and elutions, and accepts the cumulative volume and stores it (paragraph 

[0031]). deKemp US '958 further teaches that the cumulative volume is recomputed after each 

elution and disposing of the generator column if the volume limit is exceeded (paragraph 

[0032]). It would have been obvious to one of ordinary skill in the art at the time of the invention 

to include the yield and volume determinations of deKemp US '958 in the records of the 

computer controlled elution system of deKemp et al. US '848, Fago, and Tate in order to 

determine if the generator column can continue to be used for patient elutions (deKemp US '958, 

paragraph [0028]). 
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8. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view of deKemp US '958. 

Regarding claim 37, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach providing a 

first and second set of breakthrough test data entry fields. 

deKemp US '958 teaches generator column (10) is flushed with 50 ml of sterile saline 

solution in order to remove any strontium breakthrough, then the operator waits for a 

predetermined period of time (at least 10 minutes) before performing the calibration elution 

(paragraph [0029]). Then, deKemp US '958 discloses that the calibration eluate is tested for 82Rb 

yield and 82Sr breakthrough (paragraph [0029]). deKemp US '958 discloses that those skilled in 

the art would know to test the radioactivity of the elution after about 26 minutes has elapsed, at 

which time the amount of residual 82Rb is insignificant and will no distort the test results 

(paragraph [0030]). It would have been obvious to one of ordinary skill in the art at the time of 

the invention to include the breakthrough measurements taught by deKemp US '958 in the 

computer controlled elution system of deKemp et al. US '848 and Fago in order to determine if 

breakthrough is less than a threshold for permissible levels (paragraph [0030]). 

9. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view ofTelischak et al. (US 

Patent No. 7,996,068 B2) (cited in the Office Action dated January 4, 2013). 

Regarding claim 40, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach a light 

projector or providing a light signal when the pump is activated. 
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Telischak teaches a visible light is projected at all times when the device is activated 

(column 8, lines 18-26). It would have been obvious to one of ordinary skill in the art to include 

the light projecting when the device is activated disclosed by Telischak in the pump of the 

computer controlled infusion system of deKemp et al. US '848 and Fago in order to confirm that 

the device is operational (Telischak, column 8, lines 24-25). 

10. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view of Ellingboe et al. (US 

Publication No. 2006/0015056 Al) (cited in the Office Action dated January 4, 2013). 

Regarding claim 41, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection. de Kemp et al. US '848 also 

teaches a "waiting for threshold" mode of system ( 14 ), in which the saline flow is routed through 

the generator (8) and into the waste reservoir (26) (paragraph [0031]) and an "elution" mode 

where the active saline solution is directed to the patient outlet (paragraph [0032]). Neither 

deKemp et al. US '848 nor Fago teach a light projector or providing a first light signal when an 

initial volume of eluate is being diverted or providing a second light signal when the pumping is 

generating the sample or the dose of eluate. 

Ellingboe teaches an animated light indicator may be provided to indicate when 

cardioplegia is being delivered (e.g. via green illumination) and when delivery is stopped (e.g. 

via red illumination) (paragraph [0243]; Figure 301). It would have been obvious to one of 

ordinary skill in the art to include the different illumination signals disclosed by Ellingboe in the 

computer controlled infusion system of deKemp et al. US '848 and Fago in order to provide 

indicators to the operator regarding which stage of the infusion is occurring. 
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11. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view of Bergner (US Patent No. 

4,585,941) (cited in the Office Action dated January 4, 2013). 

Regarding claim 42, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach a light 

projector or providing a light signal when the activity detector detects a peak bolus of 

radioactivity. 

Bergner teaches an LED display (100) is immediately about the total dose thumbwheel 

switches (98) and displays the total dose which has been infused in the patient (56) (column 5, 

lines 8-25). Bergner teaches the actual dose rate which is present in the eluate within the tube 

(30) in front of the dosimetry probe (58) is displayed on LED display (104) (column 5, lines 8-

25). It would have been obvious to one of ordinary skill in the art to include the LED signals 

based on actual dose disclosed by Bergner in the computer controlled infusion system of 

deKemp et al. US '848 and Fago in order to provide a description of the dose present in the 

eluate (Bergner, column 5, lines 19-22). 

12. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view ofVarrichio et al. (US 

Publication No. 2005/0187515 Al) (cited in the Office Action dated January 4, 2013). 

Regarding claim 45, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach at least one 

sensor for detecting a leak in the tubing and providing an indication that a leak has been detected. 
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Varrichio et al. teaches a sensor (251) that may be utilized to detect a leak in the valve 

system (241) (paragraph [0027]). Varrichio et al. teaches that if one of the flow valves leaks, a 

midpoint pressure will drift higher if primary flow valve (343) is leaking and lower if redundant 

flow valve (344) is leaking, thus providing an indication that a leak has been detected (paragraph 

[0036]). Varrichio et al. discloses a user interface for external program controller (260), which 

provides real-time status information with respect to infusate pump (200) and may provide 

audible alarms upon detection of particular conditions and may report conditions to the doctor 

using information from sensor (251) (paragraphs [0027] and [0031]). It would have been obvious 

to one of ordinary skill in the art at the time of the invention to include the leak detecting sensor 

ofVarrichio et al. in the computer controlled elution system of deKemp et al. US '848 and Fago 

in order to provide feedback to the doctor (Varrichio et al., paragraph [0027]). 

13. Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view of Padda et al. (US Patent 

No. 5,395,320) (cited in the Office Action dated January 4, 2013). 

Regarding claim 46, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach calculating a 

flow rate profile or controlling a speed of the pump according to the calculated flow rate profile. 

Padda teaches an infusion pump which can be programmed to deliver any of a variety of 

selected profiles of fluid medicine volume over time (Abstract). Padda discloses examples of 

delivery profiles including fixed rate of flow, ramp up, ramp down, fixed rate with increased rate 

spikes at specified intervals, and no flow with an infusion bolus at specified intervals (column 2, 

lines 42-50). Padda teaches a pumping mechanism (24) provides accurate delivery of medicine 
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(column 4, lines 9-10). Padda teaches a piggyback delivery profile function which allows for the 

use of a second profile applied before, during an interrupt, or after the first profile, and a 

different medicine and different fluid to be infused through the infusion pump (column 4, line 

59-column 5, line 6). Padda discloses a CPU that sends a motor control drive (14) a code 

containing information on the desired motor speed and a motor speed control (15) (column 6, 

line 66-column 7, line 16). It would have been obvious to one of ordinary skill in the art at the 

time of the invention to include the flow control and profile mechanisms of Padda in the 

computer controlled elution system of deKemp et al. US '848 and Fago in order to provide a 

variety of different fluid delivery profiles to a patient (Padda, column 2, lines 31-34). 

14. Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view ofWhittacre et al. (US 

Publication No. 2003/0139640 Al) (cited in the Office Action dated January 4, 2013). 

Regarding claim 47, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach transferring a 

plurality of detect activity levels to another system. 

Whittacre teaches a display of the amount of isotope which is generating the radioactivity and 

transferring those values to a database if accepted by the operator (paragraph [0195]). It would 

have been obvious to one of ordinary skill in the art at the time of the invention to include the 

data transfer of Whittacre in the computer controlled elution system of deKemp et al. US '848 

and Fago in order to allow one or more physicians to access the displayed information 

(Whittacre, paragraph [0202]). 
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15. Applicant's arguments filed January 2, 2014 have been fully considered but they are not 

persuasive. In response to applicant's arguments against the references individually, see pages 2-

5 of the Remarks, one cannot show nonobviousness by attacking references individually where 

the rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 208 

USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231USPQ375 (Fed. Cir. 1986). 

Applicant argues that because Fago does not have a pump, it cannot provide an indication of a 

time lapse since each elution was completed. However, the rejection combined Fago with the 

teachings of deKemp et al. US '848. deKemp et al. US '848 does teach a pump and modifying 

the system of deKemp et al. US '848 to include the drop counter would provide an indicated of 

when the pump has completed pumping, because no drops would be counted or seen once the 

pump stopped pumping fluid. 

16. Applicant's arguments on page 5 of the Remarks that a person of ordinary skill in the art 

would have consciously avoided modifying the eluent counting system of Fago to utilize an 

eluant pump have been fully considered but they are not persuasive because the system of 

deKemp et al. US '848 that was modified to include the drop counter of Fago (see page 5 of the 

Office Action dated October 2, 2013). 

17. Applicant's arguments on pages 5-6 of the Remarks that Fago does not teach an 

indication of a time lapse since each elution was completed have been fully considered but they 

are not persuasive because the volume and/or time associated with each elution process may be 

tracked and displayed to enable a user (or the computer 54) to estimate when the generator will 

be ready for another elution process (paragraph [0034 ]), and time displayed between the time 
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where no drops are sensed/counted and the time where drops are again sensed/counted would 

provide an indication of a time lapse since each elution was completed (Fago, paragraphs [0034]-

[0036]). 

Conclusion 

18. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CPR 1.136( a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CPR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

19. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to EILEEN FOLEY whose telephone number is (571) 270-7248. 

The examiner can normally be reached Monday-Thursday, and alternate Fridays, from 7:30 AM-

5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jacqueline Cheng can be reached at (571) 272-5596. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/E. F./ 
Examiner, Art Unit 3735 

/JACQUELINE CHENG/ 
Supervisory Patent Examiner, Art Unit 3735 
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application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
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METHOD OF OPERATING A MUL Tl-PROCESSOR SYSTEM FOR THE TRANSFER OF DATA BETWEEN 
PROCESSOR UNITS 

This invention relates in general to data processing systems comprising a plurality of similar intercon
nected data processing units which share the same virtual memory addressing space and in particular to an 
arrangement for reducing disk 1/0 access by each of the processing units. 

s A related application, European Published Application No. A-229691, is directed to a method for use in 
a multi-user page segmented virtual memory data processing system in which a mapped file data structure 
is selectively created to permit all 1/0 operations to the secondary storage devices to be executed by 
simple load and store instructions under the control of the page fault handler. 

The prior art has disclosed a number of virtual memory data processing systems which employ a single 
10 stand alone Central Processing Unit (CPU). These systems generally employ a main memory having a 

plurality of individually addressable storage locations, each of which stores one byte of data and a 
secondary storage device such as a Disk File which includes a plurality of block addressable storage 
locations each of which stores a block of data. For discussions purposes it is convenient to assume that 
each block address of the disk file stores a page of data comprising for example 2K (2048) bytes of data. 

15 The virtual memory concept involves what is sometimes referred to as a single-level store. 
In a single-level store, the maximum address range of the system is generally much larger than the real 
capacity of the main memory. The main memory is made to appear much larger by the use of a paging 
mechanism and a secondary storage device which cooperate to keep the data required by the application 
program in main memory. The function of the paging mechanism is to transfer a page of data from the disk 

20 file to main memory whenever a page which is addressed by the application program is not in main 
memory. This is called a page fault. Transferring the page of data from the disk file to main memory is 
called page fault handling. 

The performance of a virtual memory data processing system is directly related to the number of disk 
accesses that occur in servicing page faults si11ce accessing a disk is a relatively slow process typically 

25 requiring several milliseconds, whereas accessing main memory typically involves less than a single 
microsecond. Prior art virtual memory systems therefore employ various techniques to reduce disk 
accesses and increase the percentage of "hits" that are made in addressing virtual memory. A hit is made 
in addressing virtual memory if data addressed by an application program is in main memory at the time 
the application program addressed the data. The hit ratio r of a virtual memory system is the number of hits 

30 h in addressing virtual memory divided by the number of hits h plus misses m, or 

r = h I (h + m) 

The prior art has also disclosed a number of multi-processor system configurations that are sometimes 
35 employed to obtain increased data processing power. A multi-processor system configuration may be 

thought of as a plurality of processing units sharing a logical communication channel. The logical 
communication channel may take the form of memory shared among the processing units into which 
messages from the processing unit to another processing unit may be placed. Additionally, the logical 
communication channel may take the form of a communication network through which from one processing 

40 unit to another processing unit may travel. In some prior art multi-processor system configurations referred 
to as tightly-coupled multi-processor configurations, the processing units in the configuration share some 
amount of memory which any of the processing units in the configuration may access. and each processing 
unit may have some amount of private memory which only it and no other processing unit may access. 

Computing systems arranged in a tightly~coupled multi-processor configuration have the benefit of rapid 
45 communication via shared memory and may also exploit the shared memory as a disk cache. A page fault 

may occur when an application program executing on one of the processing units in a tightly-coupled multi
processor configuration addresses a page of data that is not in main memory. During page fault handling, 
the appropriate secondary storage device connected to the configuration is commanded to place the 
appropriate page of data into the shared memory. Once the page of data has been placed in the shared 

so memory it may be addressed by any of the processing units in the configuration. 
If the plurality of processing units in a multi-processor configuration are working on a common problem. 

it is normal for the data they access to be accessed in such a way as to experience "locality of reference". 
The term locality of reference is used when there is some non-zero probability that a page of data retrieved 
from secondary storage and placed in shared memory to satisfy a page fault resulting from an access to 

2 
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virtual memory by an application program executing on one processing unit in the configuration will also be 
accessed by another application program executing on another processing unit in the configuration before 
the page frame in shared memory holding that page of data has been re-used by the configuration to hold 
another page of data. If such an access by another application program executing on another processing 

s unit in the configuration occurs, the configuration may avoid a disk access by satisfying the page fault with 
that page of data already in shared memory. 

A practical limit however is reached for tightly-coupled multi-processor configurations when the 
contention for access to shared memory among the processing units in the configuration exceeds the 
benefit provided by the shared memory when used as a disk cache. For instance, one processing unit in 

10 the configuration may attempt to change the contents of a page of data while another processing unit is 
attempting to examine the contents of the same page of data. Some mechanism must normally be provided 
by the configuration to lock out one of the processing units in favour of the other so that the two processing 
units see a consistent view of the data. 

Various methods exist in the prior art to enforce a consistent view of data upon the processing units in a 
15 tightly-coupled multi-processor configuration. These methods involve idling one of the processing units in 

the configuration until the other processing unit has completed its access to shared memory. The 
processing unit that has been idled cannot be idle and also perform useful work; thus, contention tor access 
to shared memory inevitably results in some loss of processing power for the configuration when 
considered as a whole. For these reasons, the number of processing units in a single tightly coupled multi-

20 processor configuration rarely exceeds six. In some other prior art multi-processor system configurations 
referred to as closely-coupled multi-processor configurations, the plurality of processing units is connected 
via a communications network and each processing unit may access its own memory directly and so other 
processing unit has access to that memory. The processing units in a closely-coupled multi-processor 
configuration may share data by sending messages via the communications network to other processing 

25 units within the configuration. A variation on the closely-coupled multi-processor configuration distinguishes 
one of the processing units in the configuration as a shared memory processing unit. The main memory 
attached to the shared memory processing unit is used as a disk cache managed by the shared memory 
processing unit. The shared memory processing unit is assigned the function of controlling which of the 
other processing units can have access to what area of the shared memory at what time and under what 

so configurations. When the shared memory is a virtual memory involving a fast main memory which is 
required to obtain a respectable hit ratio is directly related to the total number of instructions that are being 
executed by the multi-processor configuration per second. Individual processing units are sometimes rated 
in Mil]ions of Instructions Per Seconds (MIPS). If two 4 MIPS processing units and a third shared memory 
processing unit are employed in a closely-coupled multi-processor configuration, the main memory 

35 associated with the configuration must have approximately 80 megabytes of byte addressable memory to 
obtain a respectable hit ratio. The rule of thumb that is used is that 10 megabytes of byte addressable main 
memory per MIPS is required to obtain an 85 percent hit ratio in the shared memory. Therefore, if another 4 
MIPS processing unit is added to the multi-processor configuration, another 40 megabytes of the shared 
memory processing unit to maintain the 85 percent hit ratio. A practical limit however is reached in the 

40 number of processing units that can be added to the configuration before the cost parameters and 
performance reach the point of diminishing returns. 

More recently stand alone personal computers or stand alone engineering work stations have been 
configured into local area networks. In such an arrangement, which is called a loosely-coupled multi· 
processor configuration or a distributed system configuration or a cluster configuration, any work station can 

45 communicate with another work station employing standard communication protocols. The motivation that 
exists for establishing the cluster configuration is not necessarily more data processing power, but simply 
one of the convenience of exchanging information electronically vs. non-electronic exchange. However, it 
has been found insome situations that the individual work stations are running the same operating system 
and at times run the same application programs. A paper entitled "Memory Coherence is Shared Virtual 

so Storage Systems" authored by Kai Liand Paul Hudak and presented at the 5th Annual Association for 
Computing Machinery Symposium on Principles of Distributed Computing 1986, discloses a plurality of 
virtual memory data processing units interconnected in a cluster configuration. In this arrangement all units 
have the same operating system and address the same virtual address space. Each unit is the owner of a 
different set of files which is stored in that owner's memory system. A non-owner running an application 

55 program obtains access to the other unit's memory system through a suitable communication link, which 
causes requests to the file owner for virtual pages of data which are then returned to the requester. 

Each unit of the cluster configuration therefore shares the set of files in its virtual memory system with 
the other units in the configuration. Page faults resulting from requests are serviced by the file owner. If the 
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request is local, that is from the owner, the requested page is transferred from the owner's secondary 
storage directly to the owner's main memory. If the request is from a remote unit, the page is transferred 
from the owner's secondary storage to the requester's main memory through the communication link. A 
system protocol is established to control what happens to pages of data after the requesting unit is finished 

5 with them. This protocol addresses such issues as, when to return a page to the owner, how to manage 
concurrent requests for the same page if one unit wants to write to that page while other units want to read 
from that page, and various other situations that are common to functions that share stored data. 

The sharing by each processing unit of its virtual memory with other processing units in the cluster has 
some potential advantages in that the size or capacity of the secondary storage devices can be reduced 

10 since the total number of files available to the cluster is spread out among a number of secondary storage 
devices. This would permit the use of devices with faster access times and/or lower cost. A potential 
disadvantage is that concurrent requests from a number of different units to an owning unit will each result 
in a number of disk accesses to occur in sequence. While the requests are generally serviced in an 
overlapped manner, a disk access is a relatively time consuming operation for the unit and could severely 

15 impact the performance of the owning unit which is perhaps executing an unrelated application program, 
that is competing for the services of the secondary storage device. 

The present invention is directed to an arrangement for use by a shared virtual memory, cluster 
configured, data processing system in which the number of page faults requiring access to the secondary 
storage devices is considerably reduced. 

20 According to the invention, there is provided a method of operating a data processing system 
comprising at least three inter-coupled processor units, each having a main memory and a secondary data 
storage device, said system including a switch system for selectively interconnecting any pair of the units 
for the transfer of data stored in the main memory of the second of the pair in response to requests from 
the second unit. comprising the steps of: 

25 maintaining at each unit a list of files stored in the system and indications of the unit storing each file and 
coordinating access thereto: 
opening a specified file stored at a first unit of a pair in response to a request for specified data from the 
second unit of the pair; 
transferring the specified data requested by the second unit from the secondary storage device of the first 

30 unit to the main memory of the second unit in the pair; and 
if said request has been initiated by a request for said specified data from a third unit to said second unit, 
transferring a copy of said specified data from the main memory of the second unit of the pair to the main 
memory of the third unit. 

In an embodiment of the invention to be detailed later, the individual processor units within a cluster of 
35 multi-processors, individually coordinate access to multiple segments of the common virtual memory 

address space. Each segment of virtual memory is logically composed of 128K (131,072) pages, each of 
which is composed of 2K (2048) bytes of memory. The processor units within the cluster share these virtual 
memory segments among other processor units within the cluster. A single processor unit serves as the 
access coordinator of a given file of data assigned to a specified virtual memory segment. Other processor 

40 units that use the virtual memory segment are individually called "using processor units". The strategy of 
the method to implement consistent access to cached pages of virtual memory basically comprises four 
important aspects. 

1. The ownership of a page changes dynamically with its use; thus the right to update a page may be 
assigned by the access coordinator for the segment containing the page to a given using processor unit 

45 and remains with that processor unit until contention for the page requires it to be revoked by the access 
coordinator for the segment containing that page and assigned processor unit. 

2. Ownership of one portion of page implies ownership of the entire page. If, for example, a 
processor unit accesses the first byte on a page and that unit is granted the capability of accessing that 
byte, it is also granted the capability of accessing the entire page. 

so 3. The coordination of access to a page is assigned statically and is the processor unit coordinating 
the segment containing the page. 

4. The access coordinator for a given page records in the Virtual Shared Memory Table (VSMT) 
which processor units have a copy of the page, the access rights individual processor units hold {e.g., read 
only vs. read/write) and a list of other processor units that are seeking access to the page. The method 

55 involves recording at a segment's access coordinator, which pages of the segment are resident in the 
memory of which using processor unit. The using processor unit requesting access to a page avoids disk 
110 by reading the page from a processor unit that has it in its memory system, rather than reading it from 
disk. In this way, the private memories attached to the individual processor units within the cluster are 
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virtually shared among each other. 

The number of entries in the VSMT table are determined at cluster IPL time or at execution time, based 
on performance measurements and requirements. The number of VSMT entries is always bounded by the 

s number of page frames of real storage in the cluster. For example, if a cluster consists of 16 processor 
units each of which has 16 megabytes of memory directly attached to it, there is a total of 2-17 frames in 
the cluster. If an entry for each frame were allocated to the VSMT in each processor unit, then 11 
megabytes of storage would have to be allocated in each processor unit for the VSMT table. For practical 
purposes, the VSMT table never needs to be that large. The VSMT table does not need to represent pages 

10 in the real memory of the access coordinator since these pages are already represented in its page table. 
Only those pages of those segments, both code and data that are actually shared across the cluster and 
are in real memory at any given time, need to be represented in the VSMT table. Thus, only a fraction of 
physical memory frames will contain pages of shared segments at any given time, other frames containing 
non-shared pages need not be represented to the VSMT table. 

15 The strategy to determine the number of entries in the VSMT table is to create it initially with a small 
number of entries and to let the number of entries grow with use. 

The arrangement further employs "Triangular 110" which is a scheme for performing 1/0 among two or 
more processors. In the unit processor view of the world, 1/0 is performed between a master unit, the 
processor and a "slave unit" (a control unit). The master sends requests to the slave, which processes them 

20 and responds to them. For example, a processor might send a request for a virtual page to some control 
unit for a set of disks. The control unit would handle the request by locating the appropriate blocks of data 
on its disks and transferring them back to the requesting processor. In a cluster, the concept of master and 
slave units is less clear. For example, a processor unit R might send a request to some of her processor 
unit Q for a page P stored on a disk device connected directly to processor unit Q. Processor unit Q might 

25 handle the request in the same way the control unit would or it might try to avoid a disk 1/0 by forwarding 
the request to another processor unit T that has a copy of the requested page in physical memory attached 
to it. Processor unit T might send the requested page to processor unit R rather than having to send it 
through processor unit Q. In this sense processor units R, Q and Tare involved in a "Triangular 110" with 
page P. Interprocess communication is reduced and a second 110 operation to a disk device is avoided. 

3D The embodiment will now be described in detail, by way of example, with reference to the accompany-
ing drawings, in which: 

Fig. 1 is a Functional Block Diagram of a plurality of processor units interconnected in a cluster 
configuration, in which the method of the present invention may be advantageously employed; 

Fig. 2 is a Block diagram of one of the processor units shown in Fig. 1, illustrating the various 
35 functions that are incorporated in one of the units; 

Fig. 3 is a Block diagram of one of the processing units shown in Fig. 1 illustrating the various 
software functions that are incorporated in the unit of Figs. 2 and 3; 

Fig. 4 illustrates an External Page Table (XPT) data structure employed by the Virtual Memory 
Manager function of the unit shown in Figs. 2 and 3; 

40 Fig. 5 illustrates an Inverted Page Table structure employed by the Virtual Memory Manager function 
of the unit shown in Figs. 2 and 3; 

Fig. 6 illustrates the Global and Local Segment Identifier data structures which uniquely identify 
virtual memory segments; 

Fig. 7 illustrates the Virtual Shared Memory Table (VSMn data structure; 
45 Fig. 8 illustrates the VSMT hash anchor table; 

Fig. 9 shows a model of a shared map file and the segments associated with it; 
Fig. 1 O is a block diagram of a basic cluster configuration which is one environment employed to 

describe some typical operations that are performed; 
Fig. 11 is a flow chart illustrating the steps for creating a new file that is stored on one of the 

50 processing units in the cluster; 
Figs. 12a and 128 show a flow chart illustrating how an existing file is opened by an application 

program running on a processing unit within the cluster. 
Fig. 13 is a flow chart illustrating how an existing file is loaded into the virtual memory shared in a 

cluster configuration; 
55 Fig. 14 is a flow chart illustrating the steps performed by the access coordinator when a using 

processing unit wishes to page-in a copy of a page that is not in the memory of the processing units in the 
configuration: 
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Rg. 15a and 15b show a flow chart illustrating the detailed steps of how the VSMT is updated by the 
access coordinator when a page of data is transferred from one processing unit to another processing unit: 

Rg. 16 is a flow chart illustrating the steps performed by the access coordinator when a using 
processor unit sends a request to cast a page of its main memory and there is a copy of the page in the 

s memory of another processing unit; 
Rg. 17 is a flow chart illustrating the steps performed by the access coordinator when a using 

processing unit sends a request to cast a page out of its main memory and there is no copy of the page in 
the memory of any other processing unit; and 

Rg. 18 is a flow chart illustrating the steps performed by the access coordinator when it determines 
10 that a given page of data must be cached by a shared processing unit. 

Fig. 1 is a block diagram of a multi-processor cluster configured data processing system in which the 
method of the present invention may be advantageously employed. As shown in Fig. 1, the data processing 
system comprises a plurality of processor units 10, a switch 11 and a plurality of communication links 12, 

1s each of which connects one processor unit 10 to switch 11. The function of switch 11 is to permit any 
processor unit 10 to communicate with any other processor unit. The specific details of the switch and the 
communication links are not considered relevant to an understanding of the present invention and hence are 
neither shown nor described in detail. Examples of the switching arrangement that may be employed may 
be found in U.S. Patents 4,635,250; 4,633,394; 4,630,015; 4,605,928. 

20 Fig. 2 illustrates in detail one of the processor units 10 shown in Fig. 1. Processor unit 10 may be high 
function personal computer or an engineering work station such as the IBM PC RT running a Unix (T.M.) 
type operating system such as the IBM AIX (T.M.) operating system. The processor unit 10, as shown in 
Fig. 2, comprises a microprocessor 16, a main memory management unit 18 which controls the transfer of 
data between the processor 16 and memory 17, and a plurality of 1/0 adapters or ports 20A-20E. Ports 20A 

25 and 20B function to connect display type terminals 21 and 22 to the system. Port 20C connects a printer to 
the system while port 200 connects disk drive 24 to the system. The communication port 20E is employed 
to connect the processor unit 10 to the communication link 12. For purposes of discussion, processor unit 
10 corresponds generally to the virtual memory data processing system that is described in detail in cross 
referenced application Serial Number 819,458. As described in that application, the processor has a 32 bit 

30 effective address that is converted into a 40 bit virtual address by employing the 4 high order bits 31-28 to 
select one of 16 segment registers, each of which stores a 12 bit segment address that defines one of 4096 
unique segments. Each segment comprises 256 megabytes of storage (2 .. 28). If a page includes 2K bytes 
of data, then a segment contains 128K pages. On the other hand, if a page includes 4K bytes of data, the 
segment then has 64K pages, or more precisely, 64K virtual addresses which may be used to identify 

35 pages of data that are currently assigned to that segment. 
As explained in the cross referenced to application, a Unix type operating system is employed for the 

processor unit so that application programs and data employed by these programs are organised in 
accordance with the Unix file system type of organisation. Existing files are stored on the secondary storage 
devices of the processor unit which may be assumed to be a disk file. The unit of storage or addressability 

40 of the disk file is a disk block, which for purposes of discussion, will be assumed to store one page of data. 
Unix read and write system calls function to control the transfer of data between main memory and disk 
storage. 

In a virtual memory organisation, the memory manager and a page fault handling mechanism also 
function to control the transfer of pages between the disk file and main memory in response to load and 

45 store type of instructions being executed by the application program. In the system disclosed in the cross 
referenced application, the operating system is provided with a Map Page Range Service (MPRS) which 
functions to map a file into an assigned segment of the virtual address space. 

The MPRS employs an External Page Table (XPT) data structure in which the disk block address 
containing a page of a file is assigned a virtual address in the assigned segment. The memory manager 

50 also employs an Inverted Page Table (IPT) data structure for correlating real addresses in main memory 
where a page of data is stored to a virtual address assigned to that page. The system disclosed in the 
cross referenced application also employed a way to convert read and write system calls in the operating 
system to load and store instructions having virtual address which reflected the system call parameters and 
the Unix offset pointer in the file. All disk 1/0 operations were therefore under control of the memory 

55 manager and page fault handling mechanism in the system of the cross referenced application. 
The operation of the processor unit 1 o in executing an instruction for an application program is briefly 

as follows. The virtual address of the instruction is hashed with a suitable hashing algorithm to provide an 
index into a Hash Anchor Table (HAT). The indexed entry in the HAT contains a pointer to the first entry in 
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a list of virtual addresses that hash to the same value. If a page having a virtual address that would hash to 
the value that provides the pointer to the list is in real memory, then the virtual address is on the list. The 
page frame in real memory where the page of data is stored is obtained from the entry in the list containing 
the virtual address. lf the virtual address is not on the list, the corresponding page is not in real memory 

5 and a page fault has occurred. 
The page fault handling mechanism is then activated. By referencing the XPT entry created when the 

file was mapped, the page fault handling mechanism locates the disk block address where the page having 
the requested virtual address is stored. Since the XPT is not pinned in memory, the page fault handling 
mechanism may encounter a page fault when it first references in XPT. However, once the appropriate 

10 page of XPT entries is paged into memory, the original page fault can be serviced. The page is transferred 
to a page frame in memory that has been available and the application process is restarted. 

It should be understood that the virtual memory manager operation summarised above is just one of the 
many prior art virtual memory management functions that can be used in the processor unit shown in Fig. 1 
and on which the method of the present invention relies. 

75 As indicated in Fig. 1, the units are interconnected by switch 10 and communication links 12 to permit 
one unit to be selectively interconnected in a data transferring relationship with one other unit. As stated 
earlier, communication port 20E is the normal interface to communication link 12 that is connected to the 
switch 11 . A remote memory manager function is added to each unit 1 O and provides an interface between 
port 20E and the native memory manager function 18. The function of the remote memory manager of 

20 processor unit 1 OA for example, is to process a request for a virtual page P of data from the remote 
memory manager function of processor unit 1 OB. The request is sent to processor unit 1 OA because 1 OA 
has been assigned as the access coordinator for that page and file. To process the request for page P, the 
remote memory manager function first determines if the requested page is in the main memory of the unit 
10A. If the page P is there, a copy Pb is returned to unit 108 and a data structure referred to as the Virtual 

25 Shared Memory Table (VSMT) and shown in Fig. 7, records the fact that unit 1 OB has a copy of the 
requested page in its main memory. The remote request was initiated by unit 1 OB when an instruction 
having a virtual address was executed by unit 1 OB and recognised as involving a file that was stored at unit 
A. The manner in which the Access Coordinator of a file or a virtual page is recognised is discussed in 
detail later on the specification. 

30 The above operation is a simple direct request and transfer operation involving two processor units. A 
slightly more involved operation occurs if it is assumed that the requested page Pa is paged out of the main 
memory of unit A so that the only copy in any main memory is the copy Pb that was previously sent to unit 
B. Assume now that C requests a copy of the same page from unit A. Unit A does have a copy of the 
requested page P on disk, but this would require a relatively long disk 1/0 operation to retrieve it and 

35 forward it to unit C. The remote memory manager of unit A in servicing the request from unit C would first 
check unit 10A's inverted page table and determine that it was not in the main memory of unit 10A. At this 
point, prior art systems would take the page fault and retrieve the page from disk. The new method, 
however, merely checks the SVMT data structure for the virtual address of the requested page Pb and is 
advised that a copy Pb is still in the main memory of unit 1 OB. The remote memory manager of unit 1 QA 

40 therefore sends a message to the remote memory manager of unit 108, requesting that unit 108 send a 
copy of the page Pb to the remote memory manager of unit 1 OC. The initial request by unit 1 OC is said to 
have been serviced by a "triangular 110 operation." While a triangular 1/0 operation involves a number of 
messages including the transfer of a page of data, the time involved is at least 2 orders of magnitude faster 
with present day storage and communication technologies than would be involved in retrieving the 

45 requested page from unit 10A's disk file. 
It should be noted that in the cluster shown in Fig. i, each unit is running the same operating system 

and that preferably only one copy of each file exists in the cluster. Each file is assigned a processor unit 
which acts as the Access Coordinator for that file. The file is stored on the processor unit's secondary 
storage device. The file/access coordinator assignment can be established by the name given to the file 

50 similar to the convention employed by the PC-DOS operating system which uses drive and path parameters 
in the full name of the file. Alternately, a simple access coordinator table could be employed listing each file 
in the cluster along with the current access coordinator. 

It should be assumed that in the following discussion, a page of data comprises 2-11 or 2K bytes 
(2048), that a segment consists of 2 .. 17 or 128K pages (131,072). Since the virtual address space employed 

55 by the cluster is used by each processor unit, two new data structures and identifiers are employed. The 
Local Segment Identifier (LSID) shown in Fig. 6 uniquely identifies a segment with its access coordinator. 
The LSID comprises 12 bits. 

The Global Segment Identifier {GSID) shown in Fig. 6 comprises 19 bits which uniquely identify the 
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processor unit within the segment. The GSID comprises an 7 bit processor ID portion and the 12 bit LSID. 
The VSMT data structure is shown in Fig. 7 and is similar in many respects and functions to an inverted 
page table used by each processor unit. 

Each entry of the VSMT includes the following fields: 

State Indicator 

Local Segment ID 
Page Number Within Local Segment 
Last Entry Indicator 
Processor ID 
Index of Next Entry on Hash Chain 

4bits 

24 bits 
16 bits 

1 bit 
8 bits 

31 bits 

As discussed earlier, the inverted page table employed by each processor unit 10 functions to correlate 
15 page frame addresses in main memory with the virtual address of the page that is stored in the page frame. 

An inverted page table as shown in Fig. 5 has one entry for each page frame in its main memory. The data 
contained in each of the inverted page tables in the cluster is not per se duplicated in the VSMT that is 
stored by that processor unit. The function of the VSMT for a processor unit is to log entries that reflect that 
a virtual page which is being coordinated by that processor unit has been sent to another unit in the cluster. 

20 Stated differently, the VSMT for a processor unit is updated when a virtual page that the processor unit is 
coordinating is transferred to another processor unit of the cluster. 

The VSMT for a processor unit 1 o is a list of entries as shown in Fig. 7. Entry into the table is by an 
index stored in the system hash anchor table shown in Fig. 8. The index is to the first entry in the section of 
the table whose virtual addresses hash to the same value. These sections are referred to as hash value 

25 sections. Entries in each hash value section are sequenced in ascending order of Local Segment !D's. 
Within the same LSID, entries are sequenced increasingly by virtual page index. The hash value for a virtual 
address is obtained for example by hashing the LSID of the segment containing the page with the page's 
Virtual Page Index. The hash value is an index into the anchor table to provide a pointer to the head of the 
hash entries in the VSMT. 

3D A shared mapped file consists of at least two virtual memory segments. At each using processing unit 
on which at least one application program has the file open there is one segment per open system call 
issued by an application program, and at the owning processing unit there is one segment. Figure 9 shows 
a model of a shared mapped file. The segment at using processing unit 1 Oa is bound to the segment at 
owning processing unit 10b using the Bind Remote Segment Service (BRSS). All of the pages of 

35 processing unit 10a's segment are mapped read-write to the owning processing unit segment using the 
Map Remote Page Range Service (MRPRS). 

To map a file, an application program first issues the open system call to open the file. The application 
program then issues the shmat system call to map the file into the application program's virtual address 
space. The shmat system call uses the Map Page Range Service (MPRS} to load the file into virtual 

40 memory. The application program can now directly access the file with load and/or store instructions. No 
other interaction with the operating system is required to access the file. When the application program is 
finished with the file, it can remove the file from its virtual address space by issuing the shmat system call. 
Alternatively, the program could just issue the close system call since the close system call will 
automatically pertorm the shmat system call as required. 

45 Sharing of the data in a given mapped file is performed in a cluster environment by binding the using 
processing unit's segment associated with the open file to the owning processing unit's segment associated 
with the open file. Each using processing unit that has a file mapped into a virtual memory segment has 
one segment for each mapped file that application programs executing on it have opened. All application 
programs at a given using processing unit or the owning processing unit logically share the same segment. 

so The owning processing unit's segment associated with the open file is the segment to which each using 
processing unit's segment associated with the open file is linked. 

One of the requirements for sharing virtual memory segments across a cluster configuration is to 
ensure that updates to mapped files behave the same in both a stand alone configuration and a cluster 
configuration. This implies that each store instruction executed against mapped file must appear to be 

55 immediately applied to all copies of the mapped file shared throughout the cluster. This may be achieved 
by enforcing a set of consistency rules on access to mapped files. 

These consistency rules are: 
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(1) At most one processing unit within the cluster configuration may have a copy of given page. of the 
segment if one or more application programs executing on that processing unit is (are) writing into the 
page. 

(2) Any number of processing units within the cluster configuration may have a copy of a given page 
5 of the segment if no application programs executing on any processing units in the cluster are writing into 

the page. 

The virtual memory managers {VMMs) at the owning processing unit and the using processing units 
cooperate to enforce these consistency rules. Each VMM enforces these consistency rules by using a prior 

10 art hardware page protection mechanism. Each page in shared virtual memory has two page protection 
keys associated with it. The former key is the requested protection key specified using the Create Segment 
Service (CSS) or the Protect Page Service (PPS). This key is used to determine what type of memory 
access is valid for the page. The latter key is the effective protection key. This key is used to enforce the 
data consistency rules for shared mapped files. 

15 Each page in a mapped file has one of three distinct consistency states at any given time. These 
consistency states apply to both using processing unit and owning processing unit shared mapped files. 
The consistency states tor a given page of a mapped file that is shared across a cluster are recorded in the 
Virtual Shared Memory Table (VSMT) State Field {see Figure 7). A description of how the VSMT data 
structure is updated is described below. The consistency states are as follows: 

20 NoAccess A copy of the page is in the main memory of the processing unit. Any access to the 
page by an application program will result in a page fault occurred interrupt to be signalled to the VMM. 
This state places no additional restrictions on the valid consistency states of a copy of the page at any 
other processing unit in the cluster. 

ReadOnly A copy of the page is in the main memory of the processing unit and the copy of the 
25 page has not been modified since having been placed in main memory. The effective protection key for the 

page is read-only. A store access to the page will result in a page fault occurred interrupt to be signalled to 
the VMM if the requested protection key is read-write. A store access to the page will result in a protection 
exception occurred interrupt to be signalled to the VMM if the requested protection key is read-only. The 
former interrupt is used to inform the VMM that an application program attempted to access the page for 

30 writing. The latter interrupt is used to inform the VMM that an application program attempted to access the 
page for writing although it did not have permission to do so. This is generally considered an error 
condition, and appropriate error handling must be executed to handle the error in an appropriate way. 

Other processing units within the cluster may access the same page for reading when tl)e page is in 
the ReadOnly consistency state. No other processing units within the cluster may access the same page for 

35 writing when the page is in the ReadOnly consistency state. 
ReadWrite A copy of the page is in the main memory of the processing unit and the page has been 

modified since it was placed in the main memory of the processing unit. The effective protection key for the 
page is read-write. An access to the page for either reading or writing will be allowed without causing a 
page fault occurred interrupt to be signalled to the VMM. An access to the page for reading may cause a 

40 protection exception interrupt to be signalled to the VM if the requested protection key does not allow read 
access to the page. An access to the page for writing may cause a protection exception interrupt to be 
signalled to the VMM if the requested protection key does not allow write access to the page. No other 
processing unit within the cluster may access the same page for either reading or writing when the page is 
in the ReadWrite consistency state. 

45 The consistency state of a page may be effected by the occurrence of one of several different events. 
These events are: (1) accesses to the page by application programs executing on the same processing unit; 
(2) execution of the Purge Page Range (PPRS) at the same processing unit; (3) execution of the Purge 
Segment Service (PSS) at the same processing unit; (4) execution of the VMM page replacement 
mechanism at the same processing unit; and (5) changes to the consistency state of the page at another 

50 processing unit within the cluster. The VMMs executing at each of the processing units within a cluster 
cooperate to ensure that an occurrence of any of these events results in a valid transition of the page 
consistency state. The valid transitions allowed by the VMMs are: 
NoAccess to ReadOnly This consistency state transition is triggered by a page fault occurred interrupt 
having been signalled to the using processing unit VMM resulting from a read access to the page. Upon 

55 receipt of the page fault occurred interrupt, the using processing unit VMM sends a message to the owning 
processing unit VMM requesting that the owning processing unit VMM send the data for the page along 
with permission to access the page for reading to the using processing unit VMM. 

In some instances it may be desirable for the VMM at the using processing unit to "remember" the 
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previous consistency state for the page and treat this transition as if it were a write access to the page 
occurring when the consistency state of the page was ReadWrite instead of a read access to the page 
occurring when the consistency state of the page was NoAccess. This variation in protocol would prevent 
two consistency state changes when a write access to the page follows a read access to the page which in 

5 practice is often the case. If this variant protocol is adopted, upon receipt of the page fault occurred 
interrupt, the using processing unit VMM sends a message to the owning processing unit VMM requesting 
that the owning processing unit VMM send the data for the page along with permission to access the page 
for writing to the using processing unit VMM. 

NoAccess to ReadWrite This consistency state transition is triggered by a page fault occurred 
10 interrupt being signalled to the using processing unit VMM resulting from a write access to the page. Upon 

receipt of the page fault occurred interrupt, the using processing unit VMM sends a message to the owning 
processing unit VMM requesting that the owning processing unit VMM send the data tor the page along 
with permission to access the page for writing to the using processing unit VMM. 

ReadOnly to ReadWrite This consistency state transition is triggered by a page fault occurred 
15 interrupt being signalled to the using processing unit VMM resulting from a write access to the page. Upon 

receipt of the page fault occurred interrupt. the using processing unit VMM sends a message to the owning 
processing unit VMM requesting that the owning processing unit VMM send permission to access the page 
for writing to the using processing unit VMM. 

ReadOnly to NoAccess This consistency state transition is triggered when a page frame containing 
20 an unmodified page is reassigned by the using processing unit VMM to hold another page of data or when 

an unmodified page is purged using either the Purge Segment Service (PSS) or the Purge Page Range 
Service {PPRS), or when the owning processing unit VMM requested that the using processing unit VMM 
change the effective protection key for the page to NoAccess, which would occur if an application program 
executing at another using processing unit that has the file mapped for read-write attempts to access the 

2s page for writing. 
ReadWrite to NoAccess This consistency state transition is triggered when a page frame containing a 
modified page is selected for replacement by the using processing unit VMM or when a modified page is 
purged using either the Purge Segment Service (PSS) or the Purge Page Range Service (PPRS), or when 
the owning processing unit VMM requested that the using processing unit VMM change the effective 

30 protection key for the page to NoAccess, which would occur if an application program executing at another 
using processing unit that has the file mapped for read-write attempts to access the page for writing. The 
using processing unit VMM sends the data contained in the page to the owning processing unit VMM along 
with notification that the using processing unit VMM has changed the consistency state for the page to 
NoAccess, and has purged the page from its main memory. 

35 ReadWrite to ReadOnly This consistency state transition is triggered when a page frame containing 
a modified page is selected for replacement by the using processing unit VMM or when a modified page is 
purged using either the Purge Segment Service (PSS) or the Purge Page Range Service (PPRS), or when 
the owning processing unit VMM requested that the using processing unit VMM change the effective 
protection key for the page to NoAccess, which would occur if an application program executing at another 

40 using processor unit that has the file mapped for read-write attempts to access the page for writing. The 
using processing unit VMM sends the data contained in the page to the owning processing unit VMM along 
with notification that the using processing unit VMM has changed the consistency state for the page to 
ReadOnly, and has set the effective protection key to allow read-only access to the page. 

The owning processing unit VMM ensures that a valid combination of consistency states exists at each 
45 of the nodes accessing the mapped file. This is achieved by having the owning processing unit VMM 

maintain a list of writers to each page that is managed under the owning processing unit's consistency 
control algorithm and by having the owning processing unit send requests to using processing units to 
change the consistency state of a given page of data Any request by any using processing unit to access 
the page for reading will cause the owning processing unit to send a request to a using processing unit that 

so has an application program executing on it that has written to the page to change the consistency state for 
the page from ReadWrite to ReadOnly. Any request by any using processing unit to send a request to a 
using processing unit that has an application program executing on it that has the page in the ReadWrite 
consistency state to change the consistency state for the page to NoAccess, or to send a request to each 
using processing unit that has the page in the ReadOnly consistency state to change the consistency state 

55 for the page to NoAccess. 
The protocol for updating the various SVMT of each processor unit to reflect the processing of the 

pages that it is coordinating, by other processors units will depend to a large extent on the particular 
application. In some applications it may be more efficient to notify the Access Coordinator when the copy is 
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no longer in main memory of the requester so that the coordinator will not service another request by a 
triangular 110 operation involving that unit. 

Likewise the protocol for protecting pages being written by more than one processor unit could take the 
form of many of the prior art protection schemes involving locking bits. The techniques discussed by A 

5 Chang and M. Mergen in an article entitled "801 Storage: Architecture and Programming", presented in the 
Proceeding of the 1987 Conference of the ACM Special Interest Group on Operating Systems on November 
26, 1987 may be employed. 

Typical operations will now be described in connection with Figures 10. Figure 10 is a block diagram of 
a cluster configuration consistency of three processing units 1 Oa, 1 Ob, and 1 Oc, a switch 11, and three 

10 communication links 12 that connect the processing units to the switch. Each of the processing units has a 
secondary storage device which may be thought of as a disk attached directly to it. Except for the contents 
of the files stored on the secondary storage devices attached to an individual processing unit, processing 
units 10a, 10b, and 10c should be thought of as identical. We shall use Figures 10 - 13 to illustrate typical 
operations in the cluster configuration. The description of these operations and the flow of messages is at a 

15 level of detail such that a person skilled in the art of implementing a software virtual memory manager 
component of a general purpose operating system will be able, without undue experimentation, to 
implement the method. 

Figure 11 is a flow chart illustrating the steps for creating a new file that is stored on one of the 
processing units in the cluster. 

20 In Step A of Figure 11, an application program executing on processing unit 1 Oa uses the create (sic) 
system call to create the file "/u/smorgan/database se". 

In Step B the operating system executing on processing unit 1 Oa intercepts the system call from the 
application program. 

In Step C the operating system examines the "root" system directory. The system directories, 
25 individually contain lists of file names each with the name of the access coordinator for that file. We shall 

assume for the purpose of discussion that a UNIX file naming convention and directory structure is used, 
although persons skilled in the art will understand that this assumption is not necessary for the purpose of 
implementing the method. For example, the application program may have asked to create the file 
"/u/smorgan/database". The operating system examines the root system directory, called "/", and finds that 

30 it contains an entry for "u" and that u is a directory. 
In Step D the operating system examines the u directory and determines that it contains an entry for 

"smorgan" and that smorgan is a directory. 
In Step E the operating system examines the smorgan directory and finds that it does not contain an 

entry for "database". Steps C-E are called the directory lookup phase of the create system call. 
35 In Step F the operating system determines which processing unit in the cluster is a good candidate to 

serve as the access coordinator for the file once it is created. The operating system uses some algorithm, 
whose exact working is unnecessary for an understanding of the method, to make a judicious choice. For 
example, the choice of an access coordinator might be based on a computation of which of the processing 
units is least heavily loaded with access coordinator duties for other existing files. By picking the least 

40 heavily loaded processing unit, the operating system might be making an assumption that the configuration 
will provide the best overall performance if the access coordination function is spread uniformly among the 
various processing units in the configuration. 

After having chosen one processing unit in the configuration as the access coordinator for the to-be
created file /ufsmorganfdatabase, which for the purpose of discussion is assumed to be processing unit 1 Oc. 

45 In Step G processing unit 1 Oa sends message 1 to processing unit 1 Oc to create the file. 
In Step H, upon receipt of message 1 from processing unit 1 Oa, processing unit 1 Oc determines that the 

file does not yet exist within the configuration by examining the various shared directories in a way similar 
to that performed by processing unit 1 Oa in the directory lookup phase (Steps C-E) of the create system 
call. 

so In Step I processing unit 10c creates the file and assigns it a file identifier FID. For the purpose of this 
discussion we shall assume that a file identifier is a 32 bit integer that uniquely identifies the file in the 
configuration. The file identifier may have been composed by concatenating the processing unit identifier 
for the access coordinator (processing unit 10c) with a number chosen by the access coordinator that 
uniquely identifies the file to the access coordinator. A processor identifier is a 7 bit integer that uniquely 

55 identifies a given processing unit within a cluster configuration. 
In Step J processing unit 10c sends message 2 to each of the other processing units 10a and 10b in 

the configuration that the file identified by FID has been created. Message 2 includes the name of the file, 
its file identifier FID, and the processor identifier PIO of the access coordinator. 
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In Step H, upon receipt of message 2 from processing unit 1 De, each of the other processing units 1 Oa 
and 10b updates its copy of the system directories to indicate the existence of the newly created file 
/u/smorgantdata base along with the file identifier FID and the access coordinator processor identifier PIO 
for the file. 

s In Step K, upon receipt of message 2 from processing unit 10c, processing unit 10a determines that the 
file 1u1smorgan/database has been created, and 
In Step L 10A informs the application program executing on processing unit 10a that this is the case. 

Figs. 12A and 128 is a flow chart illustrating how an existing file is opened by an application program 
running on a processing unit within the cluster. 

10 In Step A of Figure 12, an application program executing on processing unit 10a uses the open system 
call to open the file "/u/smorgan/database" for read-write access. 

In Step B the operating system executing on processing unit 1 Oa intercepts the system call from the 
application program. 

In Step G the operating system examines the root system directory "/" and finds that it contains an 
15 entry for "u" and that u is a directory. 

In Step D the operating system examines the u directory for "smorgan" and determines that smorgan is 
a directory. 

In Step Ethe operating system examines the smorgan directory for "database" and determines: (1) that 
database is a file; (2) that the access coordinator for the file is processing unit 1 De; and (3) that the file 

20 identifier FID is associated with the file. In step F the operating system executing at processing unit 10a 
sends message 1 containing file identifier by FID to processing unit 1 Oc, requesting that the file identified 
by FID be opened on behalf of an application program executing on processing unit 1 Oa. 

In Step G, upon receipt of message 1 from processing unit 10a, processing unit 10c determines the 
location on its secondary storage device of file descriptor FD, which describes the file identified by FID. The 

25 processing unit 1 Oc locates file descriptor FD by using file identifier FID to index into the File Descriptor 
Table (FDT) located at processing unit 1 Oc. The FDT located at processing unit 1 Oc contains a file 
descriptor for each existing file for which processing unit 1 Oc serves as access coordinator. A file descriptor 
identifies the number and location of disk blocks on secondary storage devices attached to processing unit 
10c that are part of a given file. In addition, a file descriptor contains other information about a file, such as 

30 its length, the time it was most recently accessed, the name of the its owner, etc. Persons skilled in the art 
will understand that the additional information contained in a file descriptor is irrelevant insofar as 
developing an understanding of the method is concerned; thus, it is not discussed. 

In Step H processing unit 10c determines that the file identified by FID is not currently open, i.e. it does 
not currently have a local virtual segment associated with it. 

35 In Step I processing unit 10c uses the Create Segment Service (CSS) to create a virtual memory 
segment for the file FID. In doing so, processing unit 10c specifies that the segment is to be created using 
file descriptor FD, and also that the requested protection key for the segment to be created is to be read
write. CSS returns a segment identifier S by which the segment it created may be identified. 

In Step J processing unit 1 Oc sends message 2 to processing unit 1 Oa responding that processing unit 
40 10c has successfully opened the file identified by FID on behalf of processing unit 10a. Message 2 

identifies the segment identifier S as the segment associated with the file identified by FID. 
In Step K processing unit 10a determines that the file identified by FID is not currently open, i.e. it does 

not currently have a local virtual segment associated with it. 
In Step L processing unit 1 Oa creates a local segment SA for the file identified by FID using the Create 

45 Remote Segment Service (CRSS). CRSS takes the segment identifier Sand creates a "dummy" segment 
SA. A dummy segment is a local segment w!th a segment identifier and a Segment Identifier Table (SIT) 
entry. but without an External Page Table (XPT). 

In Step M processing unit 1 Oa uses the Bind Remote Segment Servic~ (BRSS) to bind the local 
segment SA to the global segment S. BRSS takes·the segment identifiers Sand SA, the processor identifier 

so PIO of the access coordinator (processing unit 10c), and modifies the SIT entry associated with segment SA 
to indicate that segment SA relates to segment S whose access is coordinated by processing unit PIO. 

In Step N processing unit 1 Oa determines that file /u/smorgan/database has been successfully opened 
and informs the application program that this is the case. 

Fig. 13 is a flow chart illustrating how an open file is loaded into the virtual memory shared in a cluster 
55 configuration. 

In Step A of Figure 13, an application program executing on processing unit 1 Oa uses the shmat system 
call to map the local segment SA associated with the open file "/u/smorganfdatabase" into the application 
program's virtual address space for read-write access. 
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In Step 8 the operating system executing on processing unit 10a intercepts the system call from the 
application program. 
In Step C the operating system determines that the local segment SA is bound to a remote segment S 
whose access is coordinated by processing unit 1 Oc. Processing unit 1 Oa makes this determination by 

s examining the Segment Identifier Table (SIT) relating a given segment identifier for a currently open file to 
the appropriate remote segment for the currently open file and the processor identifier of the access 
coordinator associated with that segment. 

In Step D processing unit 10a uses the Map Page Range Service (MPRS) to map the contents of 
segment SA into the virtual address space of the application program. 

10 In Step E processing unit 1 Oa determines that the file /u/smorgan/data base has been successfully 
mapped into the virtual address space of the application program and informs the application program that 
this is the case. 

Fig. 14 is a flow chart illustrating the steps performed by the access coordinator when a using 
processing unit wishes to page-in a copy of a page that is not in the memory of any of the processing units 

15 in the configuration. This description assumes for the purpose of discussion that: 
(1) an application program executing on processing unit 1 Oa has previously opened the file and had 

the file mapped into the application program's virtual address space; and 
(2) that processing unit 1 Oc serves as the access coordinator for the file. 

20 In Step A of Figure 14 an application program executing on processing unit 10a attempts to access for 
reading page P of segment SL containing file F. 

In Step B the application program page faults. In Step C the operating system executing on processing 
unit 1 Oa intercepts the page fault and determines that it was caused by a read access to page P of 
segment SL by the application program. 

25 In Step D processing unit 1 Oa determines that segment SL is a remote segment whose access is 
coordinated by processing unit 1 Oc. 

In Step E processing unit 1 Oa determines that segment SL is bound to remote segment SR. 
In Step F processing unit 1 Oa sends message 1 to processing unit 1 Oc requesting that processing unit 

1 Oc send a copy of page P of segment SR to processing unit 1 Oa. 
30 In Step G. upon receipt of message 1, processing unit 10c examines its VSM Table looking for entries 

for page P of segment SR. Assume for the sake of discussion that exactly one entry exists in the VSM 
Table for page P of Segment SR, and that the entry indicates that processing unit 1 Ob has a copy of the 
page in its memory, and that the Read Only consistency state is associated with that copy of the page. 

In Step H processing unit 1 Oc determines that segment SR is bound to segment ST in processing unit 
35 10b. 

In Step I processing unit 1 Oc sends message 2 to processing unit 1 Ob requesting that processing unit 
1 Ob send a copy of page P of segment ST to processing unit 1 Oa and that the copy of the page have the 
ReadOnly consistency state associated with it Message 2 further indicates that processing unit 1 Oa refers 
to segment ST as segment SL. 

40 Figs 15a and 15b is a flow chart illustrating the detailed steps of how the VSMT is updated by the 
access coordinator when a page of data is transferred from one processing unit to another processing unit. 
This description assumes for the purpose of discussion that: (1) an application program executing on 
processing unit 10a has previously opened the file and had the file mapped into the application program's 
virtual address space; and (2) that processing unit 1 Oc serves as the access coordinator for the file. 

45 In Step A of- Fig. 15A an application program executing on processing unit 1 Oa attempts to access for 
reading page P of segment SA containing the file F. 

In Step B the application program page faults. 
In Step C the operating system executing on processing unit 10a intercepts the page fault and 

determines that it was caused by a read access to page P of segment SA by the application program. 
50 In Step D processing unit 1 Oa determines that segment SA is a local segment bound to remote 

segment S whose access is coordinated by processing unit 1 Oc. 
In Step E processing unit 1 Oa sends message 1 to processing unit 1 Oc requesting that processing unit 

1 Oc send a copy of page P of segment S to processing unit 1 Oa. 
In Step F, upon receipt of message 1, processing unit 10c examines its VSM Table looking for entries 

55 for page P of segment S. We shall assume for the purpose of discussion that: (1) exactly one entry exists in 
the VSM Table for page P of Segment S; (2) the entry indicates that processing unit 1 Ob has a copy of the 
page in its memory; (3) the ReadOnly consistency state is associated with that copy of the page. 

In Step G processing unit 1 Oc sends message 2 to processing unit 10b requesting that processing unit 
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1 Ob send a copy of page P of segment S to processing unit 1 Oa and that the copy of the page have the 
ReadOnly consistency state associated with it. 

In Step H processing unit 10c adds an entry to its VSM Table indicating that processing unit 10a has 
been sent a copy of page P of segment S with the ReadOnly consistency state associated with it In order 

5 to add an entry to the VSM Table for page P of segment S, the following steps must be performed by 
processing unit 1 Oc: 

(H1) Hash the segment identifier SR and the page number P together to locate the hash anchor table 
entry that would correspond to page P of segment SR if there were already an entry for this page in the 
VSM Table. 

10 (H2) Determine whether the hash chain is empty. Perform this operation by examining the Empty bit 
in the hash anchor table entry for the computed hash value. In the case at hand the hash chain contains at 
least one entry, which is the entry for page P of segment S located at processing unit 10b; thus, the Empty 
bit will be clear. 

(H3) Follows the hash chain for the computed hash value until it finds the entry for page P of 
15 segment Sat processing unit 10b. We shall refer to this below as entry E of the VSM Table. 

(H4) Allocate an entry F in the VSM Table by taking an entry off the free-list of currently unused VSM 
Table entries. Allocating an entry in a data structure from a free list is well known, simple, and will be 
understood by a person skilled in ihe art of computer programming; therefore, it is not illustrated here. 

(HS) Fill the appropriate values into entry F. Specifically, fill in: 
20 (a) the Processor Identifier field with an integer that uniquely identifies processing unit 10a; 

(b) the Page Number field with the page number P; 
(c) the Local Segment Identifier field with the segment identifier S; and 
(d) the State field with an integer that uniquely identifies consistency state ReadOnly. 

25 {H6) Add entry F to the hash chain for the computed hash value. Perform this operation by: 

30 

(a) copying the Next Entry Index field of entry E into the Next Entry Index field of entry F; then 
{b) copying the number F into the Next Entry Index field of entry E. After Step H6 has been 

completed, entry F is on the hash chain for the computed hash value. 

In Step I, upon receipt of message 2 from processing unit 1 Oc, processing unit 1 Ob locates page P of 
segment Sin its main memory. 

In Step J processing unit 10b sends message 3 containing page P of segment S to processing unit 
1 Oa. Message 3 indicates that page P of segment S has the ReadOnly consistency state associated with it. 

35 In Step K, upon receipt of message 3 from processing unit 1 Ob, processing unit 1 Oa places the copy of 
page P of segment S in its main memory, changes the virtual address of page P of segment S to indicate 
that the page is page P of segment SA, then sets the effective protection key for the page to ReadOnly. 

Fig. 16 is a flow chart illustrating the steps performed by the access coordinator when a using 
processing unit sends a request to cast-out a page from its main memory. 

40 In Step A of Fig. 16 processing unit 10a selects page P of segment SA for replacement. This would 
happen in the normal course of events if, for example, the virtual memory manager (VMM) component of 
the operating system executing on processing unit 1 Oa determined that page P of segment SA had not 
been accessed by any application program for an extended period of time. 

In Step 8, processing unit 1 Oa determines that page P is contained within segment SA, and tfiat 
45 segment SA is a local segment bound to remote segment S whose access is coordinated by processing 

unit 10c. 
In Step C processing unit 1 Oa sends message 1 to processing unit 1 Oc requesting that processing unit 

10a be allowed to cast page P of segment S out of its main memory. 
In Step D, upon receipt of message 1 from processing unit 10a, processing unit 10c examines its VSM 

50 Table for all entries corresponding to page P of segment S. We shall assume for the purpose of discussion 
that (1) exactly two entries exist in its VSM Table for page P of segment S; {2) the former entry indicates 
that processing unit 10a has a copy of page P of segment S in its memory in ReadOnly consistency state; 
and (3) the latter entry indicates that processing unit 10b also has a copy of page P of segment S in its 
memory, and that this copy is also in Read Only consistency state. 

55 In Step E processing unit 1 Oc determines that, since: (1) there are currently two copies of the page 
cached in the main memory of processing units within the cluster configuration; and (2) both copies of the 
page are in ReadOnly consistency state, then processing unit 10a may be allowed to cast page P of 
segment S out of its main memory without the significant degradation of performance that re-reading page 
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P of segment S from secondary storage might later incur. 
In Step F processing unit 10c sends message 2 to processing unit 10a responding that processing unit 

10a may cast page P of segment S out of its main memory. 
In Step G, upon receipt of message 2 from processing unit 1 Oc, processing unit 1 Oa casts page P of 

5 segment S out of its main memory. 
Figure 17 is a flow chart illustrating the steps performed by the access coordinator when a using 

processing unit sends a request to cast a page out of its main memory and there isn't a copy of the page in 
the memory of any other processing unit. 

In Step A of Fig. 17 the VMM component of the operating system executing at processing unit 10a 
10 selects page P of segment SA as a candidate for replacement. 

In Step B processing unit 10a sends message 1 to processing unit 10c requesting that processing unit 
10a be allowed to cast page P of segment S out of its main memory. 

In Step C, upon receipt of message 1 processing unit 1 Oc examines its VSM Table for entries for page 
P of segment S. We shall assume for the purpose of discussion that no entry exist in its VSM Table for 

15 page P of segment S. 
In Step D processing unit 10c determines that it has enough space in its main memory to hold page P 

of Segment S and allocates a frame for that purpose. 
In Step E processing unit 10c sends message 2 to processing unit 10a requesting that processing unit 

1 Oa send a copy of page P of to processing unit 1 Oc. 
20 In Step F, upon receipt of message 2 from processing unit 10c, processing unit 1 Oa sends message 3 

containing page P of segment S to processing unit. 
In Step G, upon receipt of message 3 from processing unit 10, processing unit 1 Oc add page P of 

segment S to its main memory. 
In Step H processing unit 10c updates its VSM Table indicating that a copy of page P with the 

25 ReadOnly consistency state associated with it, has been moved from processing unit 1 Oa's main memory to 
processing unit 10c's main memory. In order to update the an entry in the VSM Table for page P of 
segments the following steps must be performed by processing unit 10c. 

(H1) Hash the segment identifier S and the page number P together to locate the hash anchor table 
entry that would correspond to page P of segment S if there were already an entry for this page in the VSM 

30 Table. 
(H2) Determine whether the hash chain is empty. Perform this operation by examining the Empty bit 

in the hash anchor table entry for the computed hash value. In the case at hand the hash chain contains at 
least one entry, which is the entry for page P of segment S located at processing unit 1 Ob; thus, the Empty 
bit will be clear. 

35 (H3} Follow the hash chain for the computed hash value until it finds the entry for page P of segment 
S at processing unit 1 Oa. 

(H4) Update the processor Identifier field of entry E with an integer that uniquely identifies processing 
unit 1 Oc. after Step 4 has been completed Entry E has been updated. 

40 Figure 18 is a flow chart illustrating the steps performed by the access coordinator when it determines 
that a given page of data must be cached by a shared memory processing unit. 

In Step A of Fig. 18 the VMM component of the operating system executing at processing unit 10a 
selects page P of segment S as a candidate for replacement. 

In Step 8 processing unit 10a sends message 1 to processing unit 10c, the access coordinator for 
45 segment S, requesting that processing unit 10a be allowed to cast page P of segment S out of its main 

memory. 
In Step C, upon receipt of message 1 processing unit 1 Oc examines its VSM Table for entries for page 

P of segment S. Assume for the purpose of discussion that no entry exist in its VSM Table for page P of 
segment S. 

50 In Step D processing unit 10c determines that it does not have enough space in its main memory to 
cache page P of segment S. In Step E processing unit 1 Oc determines that processing unit 1 Ob is acting as 
a shared memory unit for the cluster configuration and sends message 2 to processing unit 1 Ob requesting 
that processing unit 1 Ob cache a copy of page P of segment S in its main memory, processing unit 1 Oc. 

In Step F processing unit 1 Oc adds an entry to its VSM Table indicating processing unit 1 Ob now holds 
55 a COP.Y of page P of segment S with the ReadOnly consistency state associated with it. In order to add an 

entry in the VSM Table for page P of segment S the following steps must be performed by processing unit 
10c. 
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(F1) Hash the segment identifier S and the page number P together to locate the hash anchor table 
entry that would correspond to page P of segment S if there were already an entry for this page in the VSM 
Table. 

(F2) Determine whether the hash chain is empty. Perform this operation by examining the Empty bit 
s in the hash anchor table entry for the computed hash value. In the case at hand the hash chain contains at 

least one entry, which is the entry for page P of segment S located at processing unit 10b; thus, the Empty 
bit will be clear. 

(F3) Follow the hash chain for the computed hash value until it finds the entry for page P of segment 
S at processing unit 10a. 

10 (F4) Update the processor Identifier field of entry E with an integer that uniquely identifies processing 
unit 1 Ob. After Step 4 has been completed entry E has been updated. 

(G) In Step G upon receipt of message 2 from processing unit 1 Oc, processing unit 1 Ob allocates a 
page frame in its main memory and sends message 3 to processing unit 10a requesting that processing 
unit 1 Oa send page P of Segment S to processing unit 1 Ob. 

15 (H) In Step H upon· receipt of message 3 from processing unit 1 Oc, processing unit 1 Oa sends 
page P of Segment S along with the ReadOnly consistency state associated with that page to processing 
unit 10b. 

20 While the preferred embodiment has been described for use in a virtual memory environment, it will be 
apparent that the method is equally applicable to a cluster configuration comprising a plurality of processing 
units which do not -employ a virtual type of memory. The underlying problem of 1/0 disk access for 
obtaining a copy of data that is currently in the main memory of another unit can be solved in the manner 
taught in this appHcation, namely maintaining information on what data has been sent to the main memory 

25 by what processor unit and transferring a copy of that data to the requester from main memory having the 
copy rather than performing an 1/0 operation to disk to obtain the data. 

30 

Claims 

1 . A method of operating a data processing system comprising at least three inter-coupled processor 
units, each having a main memory and a secondary data sotrae device, said system including a switch 
system for. selectively interconnecting any pair of the units for the transfer of data stored in the main 
memory of a first of the pair to the main memory of the second of the pair in response to requests from the 

35 second unit, comprising the steps of: 

maintaining at each unit a list of files stored in the system and indications of the unit storing each file and 
coordinating access thereof; 
opening a specified file stored at a first unit of a pair in response to a request for specified data from the 

40 second unit of the pair; 
transferring the specified data requested by the second unit from the second storage device of the first unit 
to the main memory of the second unit in the pair; and 
if said request has been initiated by a request for said specified data from a third unit to said second unit. 
transferring a copy of said specified data from the main memory of the second unit of the pair to the main 

45 memory of the third unit. 
2. A method according to claim 1 including the further step of: 

maintaining, in each unit, a virtual shared memory (VSM) table identifying any other unit holding a copy of 
data in files coordinated by the unit. 

sa 3. A method according to claim 2, including the further step of: 

updating said VSM table of the first unit in a pair of transfer of data to the second unit of the pair. 
4. A method according to claim 2 or claim 3, including the further step of: 

55 updating said VSM table of the first unit in a pair on transfer of data to the third unit from the second unit in 
the pair. 
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5. A method according to any of the previous claims in whcih said main memory and secondary 
storage device of each unit comprise a virtual memory system, each virtual memory system having the 
same virtual address range, each secondary storage device includes a plurality of block addressable 
locations, each for storing a page of data, each main memory includes a plurality of page frames for storing 

s a page of data, and each unit includes a page manager including a page fault handling system for revolving 
page faults that occur in response to requests for pages of data not in the main memory of the unit. 

6. A method according to claim 5, in which each unit contains application programs unique to itself 
within the system, including the further steps of: 

10 establishing, in each unit, a first data structure having a unique identifier for each application program in the 
unit together with a rocessor unit identifer to designate the processor controlling access to the program; and 
storing the first data structure in the main memory of the unit. 

7. A method according to claim 6 including the further steps of: 

15 establishing, in each unit, a second data structure having a plurality of entries indicating the virtual address 
of a page of data transferred from a file coordinated by a first unit and the identity of any other unit holding 
a copy of the transferred page; and 

storing the second data structure in the main memory of the unit 
20 8. A method according to claim 7 including the further step of: 

resolving local page faults in each unit by determining from said second data structure whether a copy of a 
page causing a local fault is stored in the main memory of another unit prior to resolving the page fault with 
the page fault handling system of the unit. 

25 9. A method according to claim 8 including the further step of resolving a page fault at a remote unit for 
a page from a file coordinated by a further unit by: 

determining, by reference to the first data structure, the unit controlling access to a file containing the 
faulting page; 

20 requesting coupling between the unit controlling access and the remote unit through the switch system; and 

35 

40 

45 

50 

55 

sending a message to the unit controlling access requesting that a copy of the faulting page be sent to the 
remote unit. 
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FIG. 11 
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REMARKS 

These Remarks are responsive to the Office Action dated October 2, 2013. Claims 1-7 

and 36-50 remain pending, with claims 6, 7, 36, 49, and 50 withdrawn from consideration. 

Reconsideration of the application is respectfully requested. 

Claim Rejections Under 35 U.S.C. § 103(a) 

In the Office Action, claims 1 and 43 were rejected under 35 U.S.C. § 103(a) as 

purportedly being unpatentable over deKemp et al. (US Publication No. 2007/0213848, 

hereinafter "the deKemp '848 reference") in view of Fago (US Publication No. 2008/0237502). 

In addition, claims 2-5, 37-42, and 44-48 were rejected under 35 U.S.C. § 103(a) as purportedly 

being unpatentable over the deKemp '848 reference in view of Fago and in further view of 

additional cited references. 

Applicant respectfully traverses the rejections. The applied references fail to disclose or 

suggest the features defined by the claims, and there would have been no apparent reason for 

modification to arrive at the claim features. 

The applied references fail to disclose or suggest all the features of the claims including, 

for example, independent claim 1. Independent claim 1 is directed to a system that generates and 

infuses radiopharmaceuticals. The system includes, among other features, an eluant reservoir, a 

pump, an infusion tubing circuit, a radioisotope generator, and a computer. The claim specifies 

that the computer is programmed to execute a method that includes activating the pump to pump 

a volume of eluant in order to generate eluate via elution and providing an indication, via the 

computer interface, that each elution is completed, when the pump has completed pumping each 

volume of eluant through the generator. The claim also specifies that the computer is 

programmed to execute a method that includes providing an indication, via the computer 

interface, of a time lapse since each elution was completed. 

In support of the rejection of independent claim 1, the Office Action cited paragraphs 

[0025] through [0032] of the deKemp '848 reference as allegedly disclosing a system that 

includes an eluant reservoir, a pump, an infusion tubing circuit, a radioisotope generator, a 

computer, and a user interface. 1 Although the Office Action conceded that the deKemp '848 

reference does not disclose "the use of a computer to control the modes of operation of the 

1 Office Action dated October 2, 2013, at page 3-4. 
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system, providing an indication that the elution is complete, or providing an indication of a time 

lapse," the Office Action cited Fago in an attempt to overcome these deficiencies.2 In particular, 

the Office Action cited paragraph [0034] of Fago as teaching that the volume and/or time 

associated with each elution process may be tracked and displayed to enable a user to estimate 

when the generator will be ready for another elution process.3 On this basis, the Office Action 

alleged that the features of independent claim 1 would have been obvious. Applicant 

respectfully disagrees. 

Even if the system disclosed in the deKemp '848 reference were modified in view of 

Fago, the resulting combination would not yield all the features required by independent claim 1. 

For example, the resulting combination would not provide a system that includes a computer pre

programmed to execute a method that includes: (1) "providing an indication, via the computer 

interface, that each elution is completed, when the pump has completed pumping each volume of 

eluant through the generator," and (2) "providing an indication, via the computer interface, of a 

time lapse since each elution was completed." These features are required by independent claim 

1. 

In the rejection of independent claim 1, the Office Action cited Fago as allegedly 

disclosing the claim features noted above. However, the cited embodiment of Fago does not 

even have a pump, much less disclose a computer programmed to execute a method that includes 

providing an indication that an elution is completed, when the pump has completed pumping, as 

per independent claim 1. The further requirement in claim 1 of providing an indication of a time 

lapse since each elution was completed, where each elution is completed when the pump has 

completed pumping, is necessarily also not disclosed by Fago. 

Fago is directed to a system for identifying an amount or flow of eluant in an elution 

system.4 According to Fago, a problem with radioactive shielding containers is that the 

containers tend to block visualization of the state and progress of an elution process. 5 With 

respect to cited FIGS. 6 and 7 of Fago, the reference proposes to overcome this problem by 

configuring an elution supply container with a drip chamber that can be used to visually and/or 

2 Id. at page 4. 
3 Id. at page 4. 
4 Fago at paragraph [0001]. 
5 Id. at paragraph [0004]. 

3 

485 of 2987



Application No. 12/808,467 
Response to Office Action date October 2, 2013 

electronically measure the number of drops of eluant passing through the drip chamber.6 An 

example of this system is shown in FIG. 7 of the reference, which is reproduced below. 

4 

18 

19 

FIG. 7 

52 

VOLUME 
TIME 

ACTl\/lTY 

In connection with the figure above, Fago describes a system having a drip chamber 44, an 

electronic drip counter 46, and a display 52.7 In operation, Fago states that display 52 can 

display metrics relating to the elution process. 8 Yet Fago provides no indication that the system 

of FIG. 7 above has a pump. To the contrary, Fago describes that the system above does not 

utilize a pump but instead relies on a pressure differential between an eluate collection bottle and 

the eluate supply container 4. 

Fago describes the operation of the systems in cited FIGS. 6 and 7 in connection with 

FIG. 4 of the reference, which is the same system except that it does not have drip chamber 44. 

According to Fago, the system utilizes an eluate collection bottle that "begin[s] in an evacuated 

condition."9 The reference continues to describe that the evacuated collection bottle causes 

"eluate residing in the generator 22 to begin filling the bottle," which correspondingly causes 

6 See id. at paragraphs [0032]-[0033]. 
7 Id. at paragraphs [0033]-[0034]. 
8 Id. at paragraph [0034]. 
9 Id. atparagraph[0031]. 
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eluate from the eluate supply container 4 to "begin flowing into the generator 22."10 In other 

words, the system in cited FIGS. 6 and 7 of Fago does not have a pump but instead utilizes a 

pressure differential to drive eluant flow. 

Because the Fago system does not have a pump, Fago does not and cannot disclose a 

computer programmed to execute a method that includes providing an indication that an elution 

is completed, when a pump has completed pumping. Since the Office Action acknowledged that 

the deKemp '848 reference also does not disclose this feature, the proposed modification of the 

deKemp '848 reference in view of Fago does not disclose or suggest this feature of independent 

claim 1. 

Moreover, a person of ordinary skill in the art would have consciously avoided modifying 

the eluant counting system of Fago to utilize an eluant pump because the Fago system requires a 

pumpless configuration. In the system of cited FIG. 7 of Fago, the reference tracks eluant by 

providing a drip counter and a motion detector that detects a number of eluant drops passing 

through the drip counter. 11 If the system were modified to include an eluant pump, the system 

would no longer provide a slow stream of drips that can be counted and tracked but instead 

would have a pressurized stream of eluant discharging from the pump. This would undermine a 

fundamental principle by which the Fago system operates and, as a result, the person of ordinary 

skill in the art would not have found it obvious to make such a modification. 

In addition to the features discussed above, the deKemp '848 reference in view of Fago 

also fails to disclose or suggest a computer pre-programmed to execute a method that includes 

"providing an indication, via the computer interface, of a time lapse since each elution was 

completed," as further recited by independent claim 1. The Office Action conceded that the 

deKemp '848 reference does not disclose this feature of independent claim 1 but again cited 

Fago. Applicant respectfully disagrees for several reasons set forth below. 

First, as discussed in greater detail above, the cited Fago system does not have a pump 

and cannot therefore provide any indication related to completion of an elution, where each 

elution is completed when the pump has completed pumping, as per independent claim 1. 

Second, independent claim 1 recites an indication of a time lapse since each elution was 

completed. On the other hand, as recognized by the Examiner, the cited portion of Fago only 

10 See id. 
11 See id. at paragraph [0033]. 
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states that the "volume and/or time associated with each elution process may be tracked and 

displayed to enable a user (or the computer 54) to estimate when the generator will likely be 

ready for another elution process."12 This statement in Fago says nothing about a time lapse 

since an elution was completed. Rather, the statement indicates that the Fago system tracks 

volume and/or time while an elution is occurring, not since an elution was completed, as per 

independent claim 1. 

This interpretation of Fago is reinforced by the sentences in cited paragraph [0034] of the 

references immediately preceding the sentence stating that "volume and/or time associated with 

each elution process may be tracked." These preceding sentences indicate that the volume that 

can be tracked is "a volume associated with the number of drops counted" and the time that can 

be tracked is "[a] time associated with each counted drop."13 In other words, Fago describes 

tracking volume and/or time associated with a flow of eluant during an elution process. 

In short, there is no disclosure or suggestion in the cited portions of Fago about providing 

an indication, via a computer interface, of a time lapse since each elution was completed. As the 

Office Action conceded that the deKemp '848 reference does not disclose this feature of 

independent claim 1, and as Fago also fails to disclose the claim feature for the reasons outlined 

above, the combination of the deKemp '848 reference and Fago likewise fails to disclose the 

claim feature. 

For at least the reasons given above, the deKemp '848 reference in view of Fago does not 

disclose or suggest each and every feature recited by independent claim 1. Reconsideration and 

withdrawal of the rejection are respectfully requested. 

Claims 2-5 and 37-48 depend from independent claim 1 and are therefore patentable for 

at least the reasons given above with respect to the independent claim, as well as upon additional 

patentable features and elements claimed in the dependent claims but not explicitly discussed 

herein. 

12 Id. at paragraph [0034]. 
13 Id. 
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CONCLUSION 

It is submitted that all claims in this application are in condition for allowance. Applicant 

respectfully requests reconsideration and prompt allowance of all pending claims. 

In view of the fundamental differences identified above, Applicant reserves further 

comment concerning the additional features set forth in the claims. However, Applicant does not 

acquiesce in the propriety of the Office Action's application or interpretation of the references 

with respect to the claims, and reserves the right to present additional arguments in any further 

prosecution of this application. 

The Commissioner is authorized to charge any deficiencies and credit any overpayments 

to Deposit Account No. 06-1910. The Examiner is invited to telephone the undersigned attorney 

to discuss this application. 

Dated: January 2, 2014 

FREDRIKSON & BYRON, P.A. 
200 South Sixth Street, Suite 4000 
Minneapolis, MN 55402-1425 USA 
Telephone: (612) 492-7387 
Facsimile: (612) 492-7077 

Respectfully submitted, 

/Paul J. LaVanway, Jr./ 

Paul J. La Vanway, Jr. 
Registration No. 64,610 

Please grant any extension of time necessary for entry; charge any fee due to Deposit Account No. 06-1910. 

7480524 1.DOC 
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English Description: 

Applicant/ Assignee 

(;:"Obe: 1 ()!E~Q 

\/jaches!avo>..,.lch 

In essence of [at]. SV of N9 171934 is described the device of [di] of the transport of patients 
before the radiological department, the containing base with the wheels, three-piece panel and 
manual . [privody] of [di] of [prevrashcheni] of device either beside the bed- winder or beside the 
gynaecological armchair.The proposed device of [di] of [vnedreni] of radioactive applicators and 
[peravoaki] of gynaecological sick [otlichaets] fact that for the purpose of [povysheni] of 
[bystrodeystvi] and [uluchsheni] of the conditions of the work of the service personnel, before it 
is established hydraulic drive with the lever systems of the transfer of device from [polozheni] 
"roof [at]- winder beside the position "gynaecological armchair. [DI] - [provedeni] of control X
ray photographs, [opredel] of [yushchikh] the position of radioactive preparation before the 
irradiated cavity, before the device of [imeets] the nest of [di] of the insert of cassette with the x
ray film.The schematic of the described device is depicted beyond the drawing.Device consists of 
[osnovani] (body) 1, mobile frame 2, hydraulic drive 3 with [nolshoy] pedal 4, locking mechanism 
5, levers 6 and 7, [soedin] of [yushchikh] the mobile framewith the base according to 
parallelogram diagram, [samoorentiruyushchikh] wheels 8 with the mechanism of 9 [di] of forced 
orientation. Is mobile frame it contains three sections 10, 11 and 12 with built-in head rest 13 
and mechanism of 14 [di] of its fixation. Before nest 15 .[mogut] [ustanavlivats] detachable 
gynaecological [prioposobleni] 16. nest 17 it serves [di] of the installation of cassettes.lOit 
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[pred].[met] isoBrettnot 1.[Ustroystvo] of [di] of [vnedreni] of radioactive applicators and 
transportation of the gynaecologicalsick on the author SV 171934, [otlichayushchees] fact that, 
for the purpose of [povysheni] of [bystrodeystvi] and [uluchsheni] of the conditions of the work 
of the service personnel, before it is established hydraulic drive with the lever systems of the 
transfer of device from [G]l[olozheni] "Bed- winder beside [pololsenie] "gynaecological 
armchair.2.[Ustroystvo] on p. 1, [otlichayushchees] fact that, .[tselyu] [provedeni] of control X
ray photographs, [opredel] of [yushchikh] the position 

Cop-,.T!qht.<D 2013 LexisNexis, a division of Reed Elsevier Inc. All rights reserved 
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.7:616-073(088.8) CCC? 
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AB'ropH 
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AflI1J1HKATOPOB H flEPEB03Kl1 fMHEKOJ10fH.tJECKi1X 

BOJlb.HbIX 

B ocHOBHOM a:in. CB. J\IQ 171934 orrncano yet· 
pOMCTBO .rr.~rn rpaHcnoprnpoBKl! 00.flbHhlX B pa
Al10JlOI'lFJ:eCKOM OT,IJ,eJie!HH!, ·C·o;i:ep}lrnill,ee OCHOBa

HHe c KO~'Ieca~rn, rpexceK:L~HoHHy10 1naHe,nb n pyq
Hble .npHDO)l,bl ,.'1)151 npeBpar:u::emrn. ynpol'!crna JJH-

60 B Kponmb-·KaraJIKy, .i:rn:6o B rnme1rnJrol:':a'-H~cKoc 
Kpec.rro. 

Hpe,7J;JJarae~rne yCTpoi-icrno ,rr,JUr Bi>e.u,pemrn pa-

2 
c ocHoBaHHelvl no napaorne,110rpaMMHOli cxeMe, 
caMoopeHT1Ipy1011.UiX KOJrec 8 c :\IC'XilH!!3MO?vl g 
.:vrn n ;:nrny~rurreJJbH0}1 ·op:HE:HTau,111L no.'.lBll ?KHa.H 
pa1.ra co,:\epiKHT TPH ce1rn,11H 10, 1 ! H 12 c ixrpo-

s eHHbIM UO;J,I'OJlOBHHKOM 13 H ME:XaHIB~lOl\I 14 JJ,J19. 

ern ¢H:Kc:amrn, B rne3,il.t 15 .MoryT ycrnHaB.rr11-
:Ban.01 Cbf.'..MHbie nrnexo~1omlJecirne .np1rnnoco6-
"1earrn 16. 

,[U!Oa:IHH'B·HblX 2.ITITIJ1•!1'K3T0p0:B H nepe:B03lrn TWHe

KOJ!OfHlJec1rnx 00.lJbHbIX OT.IJ!FlatTC5l T01, 1lJTO c 10 
f'He3}l,0 17 c.rry:>Kl1T JJ_Jl5l yc·raHOBKH K3CCeT. 

~eJ1bIC• ITOBb1!>lleH1rn 6b1cTpOI!,eilcrnirn n YJ1y'lme
mrn ycJ1oBnli pa6orb1 06u1vzrnBamuJ,er.o ncoco· 

Ha,rn, l:! HC.M yCTaHon.1eH l'HiJ,-paBJUFieCK·H!~l npi;,BO,il, 

{'. pnltraiKHblMH CHCTeM:nrn nepeBO)l,3 ycrpOH•CTBa 
113 nOJ10t!H:Bl15! ''KJWBa Tb· Ka Ta,'!Ka» B ·BOJIOlKemrn 
<<rHHeKOJ!Ofl:l"!eCKOe Kpec.lJO». JI.Mi 'l1j)OBe,ll.eHlix 

KOH"rpOJlbHbIX pewrreHOlKKl1X CHB:MKOB, onpe.ll,e
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rHC3AO ,Il,JHi BCT3BKH J-\aCCCTbI c peHTreHOBCKO(l 
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20 poiicrna 113 rio.rrmKeHirn «Kponarb .. 1rnra,:ma:o~ B 
no,1w.ll<emre «nrneKo,1orl1'lltcKoe Kpec.rIO~'. 

2. ~7.cTpoHeTBO :no •rL 1) OT/iUtf,QJDlL{eec5l Te~.1: 
Tm, c ue~1bf0 rrp0Be11etnrn KOHTPOJ1bHblX pe1nre
HOBCKHX CHl-1:\!KOB, onpe,.1l_e.1mouu1x T10.10)Ken.He 

25 pa;orna;.;rnBHoro npenapaTa B 06.ny 11ae;;iofr no·· 
.nOCTH, B He:1{ H~1eercH rae:::;rn ,TI,JUl BCTi1IlK·l1 K2.'C· 

ceTbl c peHTJE:HOBClWl[ TIJWBEOfl. 
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Response to Amendment 

Page 2 

1. The Response filed on March 29, 2013 is acknowledged. Claims 1-7 and 36-50 are 

pending with claims 6-7, 36, and 49-50 withdrawn based on a prior restriction/election 

requirement. 

Information Disclosure Statement 

2. The Supplemental information disclosure statement (IDS) submitted on January 18, 2013 

has been considered by the examiner. 

3. The information disclosure statements (IDS) submitted on March 29, 2013, May 23, 

2013, July 2, 2013, and August 26, 2013 have been considered by the examiner. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under 35 

U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

6. Claims 1 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp 

et al. (US Publication No. 2007/0213848 Al) (hereinafter "deKemp et al. US '848") (cited in the 

Office Action dated January 4, 2013) in view of Fago (US Publication No. 2008/0237502 Al). 

Regarding claim 1, deKemp et al. US '848 teaches an eluent reservoir (reservoir (4) 

(paragraph [0025]; Figure 3)), a pump coupled to the reservoir (pump (6) (paragraph [0025]; 

Figure 3)), an infusion tubing circuit (generator valve ( 16), bypass line ( 18), patient valve (24), 

elution system (14) (paragraph [0025]; Figure 3) and feed-line (33) (paragraph [0028]; Figure 

5)), a radioisotope generator (strontium-rubidium (82Srl2Rb) generator (8) (paragraph [0025]; 

Figure 3)), an activity detector (positron detector (20) (paragraph [0025]; Figure 3)), a waste 

bottle (waste reservoir (26) (paragraph [0025]; Figure 3)), a computer (controller (28) 

(paragraph [0025]; Figure 3)) and a computer interface (user inteiface (44) (Figure 3)). deKemp 

et al. US '848 also teaches the infusion tubing circuit including an eluant line coupled to the 

pump and to the generator (pump (6)for drawing saline from reservoir (4) (paragraph [0025])) 

and an eluate line coupled to the generator, to the activity detector and to the waste bottle 

(generator valve ( 16) to proportion saline flow between the generator (8) and a bypass line ( 18) 

which meet at merge point (22), a positron detector (20) downstream of merge point (22), a 

patient valve (24) to control supply of saline to patient outlet ( 10) and waste reservoir (26) 

(paragraph [0025])). 

deKemp et al. US '848 further teaches a controller (28) is connected to pump ( 6), 

positron detector (20), valves (16) and (24), and user interface (44) (paragraph [0025]; Figure 3) 

that pump (6) and valves (16, 24) are controlled to route saline through the system (14) in 
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accordance with various modes of operation (paragraphs [0029]-[0032]; Figures 6a-6d). deKemp 

et al. US '848 teaches a pump ( 6) for drawing saline from the reservoir ( 4) at a desired flow rate 

(paragraph [0025]). During an "elution" mode, deKemp et al. US '848 discloses generator valve 

(16) is actively controlled by a control loop (42) from the positron detector (20) to proportion 

saline flow through both the generator (8) and bypass line (18) (paragraph [0032]). 

deKemp et al. US '848 does not explicitly teach the use of a computer to control the 

modes of operation of the system, providing an indication that the elution is complete, or 

providing an indication of a time lapse. 

Fago teaches visualization of the eluate collection bottle (34) facilitates determining 

when the elution process is complete, e.g. the eluate collection bottle (34) is full (paragraph 

[0031]). Fago teaches a syringe pump (40 is adapted to inject the eluent (18) into the generator 

(22) via tubing (10) (paragraph [0032]). Fago teaches a drip chamber (44) is incorporated in the 

tubing (10) to facilitate tracking or identification of an amount of eluent flowing into a generator 

(22) (paragraph [0033]; Figure 6). Fago teaches an electronic drop counter (46) may be used to 

count the drops passing through the drip chamber (44) by using an LED (48) and a photo 

detector (50) to determine when a drop passes through the drip chamber (44) (paragraph [0033]; 

Figure 7). Fago teaches this facilitates the provision of metrics relating to the amount of eluant 

being passed from the eluant passing from the eluent supply container (4) into the generator (22) 

(paragraph [0033]). Fago teaches the drop counter (46) is coupled to an electronic device and/or 

computer (54) to store data, facilitate communication with other device, and/or perform 

calculations relating to the elution process (paragraph [0034]). Fago teaches the drop counter 

(46) is communicatively coupled to a display (52) for displaying metrics relating to the elution 
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process and that the display may be incorporated into the computer (54) (paragraph [0034]). 

Fago teaches the volume and/or time associated with each elution process may be tracked and 

displayed to enable the user to estimate when the generator will be ready for another elution 

process ("providing an indication via the computer interface that each elution is completed and 

of a time lapse since each elution was completed") (paragraph [0034 ]). It would have been 

obvious to one of ordinary skill in the art at the time of the invention to modify the method of 

controlling an 82Sr/82Rb elution system of deKemp et al. US '848 to include the displayed 

volume and time calculations taught by Fago in order to estimate when a generator will be ready 

for another elution process (Fago, paragraph [0034]). 

Regarding claim 43, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1. deKemp et al. US '848 teaches a control algorithm regulates a flow rate and 

volume of the sterile saline solution (100) pumped through the generator column (10) and 

controls valve (108), which directs the eluate through a delivery line (112) for a calibration 

elution or a patient elution (110), or to a shielded waste container (90) ("diverting an initial 

volume of eluate to the waste bottle") (paragraph [0025]). deKemp et al. US '848 does not teach 

tracking the initial volume or eluate or providing an indication when the waste bottle needs to be 

emptied. 

Fago teaches an eluate collection bottle (34) may have a standard or predefined volume 

(paragraph [0031]). Fago teaches a user can observe, based on the visualization portal and index 

marks (19), the eluent levels in the eluant supply container (4) go down in an amount generally 

corresponding to the amount of eluate received in the eluate collection bottle (34) ("tracking the 

initial volume of the eluate") (paragraphs [0026] and [0031 ]). Fago teaches this visualization 
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facilitates determining when the elution process is complete, e.g. the eluate collection bottle is 

full ("providing an indication when the waste bottle needs to be emptied") (paragraph [0031 ]). It 

would have been obvious to one of ordinary skill in the art at the time of the invention to modify 

the waste bottle of deKemp et al. US '848 to include the visualization portal and index marks 

taught by Fago in order to track the amount of fluid in the bottle (Fago, paragraph [0031]). 

7. Claims 2-4, 38, 39, 44, and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over deKemp et al. US '848 in view of Fago, as applied to claim 1 above, and further in view of 

Tate et al. (US Publication No. 2008/0177126 Al) (cited in the Office Action dated January 4, 

2013). 

Regarding claim 2, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1. deKemp et al. US '848 teaches a control algorithm that regulates a flow rate 

and volume of the sterile saline solution (100) pumped through the generator column (10) and 

controls valve (108), which directs the eluate through a delivery line (112) for a calibration 

elution or a patient elution (110) ("categorizing each counted elution as having been generated as 

a sample or a dose") (paragraph [0025]) and Fago teaches computer (54) may be coupled to each 

of a plurality of drop counters (46) and/or displays (52) that provide data relating to elution 

processes in each of the generators (22), such as time associated with each counted drop or a 

volume associated with the number of counted drops ("counting elutions per unit time") 

(paragraphs [0034] and [0036]), but the combination does not teach maintaining a record of the 

elutions. 

Tate teaches a Records or Injection History button (1022) (paragraph [0181]). It would 

have been obvious to one of ordinary skill in the art at the time of the invention to modify the 
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elution system of deKemp et al. US '848 and Fago to include the Records or Injection History 

function of Tate in order to access information regarding prior injection procedures (Tate, 

paragraph [0181]). 

Regarding claim 3, Tate teaches printing the injection information, including information 

about the activity and volume of the dose delivered to the patient and displaying it in pop-up 

(1240) (paragraph [0235]). 

Regarding claim 4, Tate teaches a printer (24) used to generate records of the injection 

and/or imaging procedures performed on patients (paragraph [0075]). 

Regarding claim 38, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1. deKemp et al. US '848 teaches sampling the activity level in the dose 

calibrator at regular intervals throughout the duration of the elution run (paragraph [0055]). 

deKemp et al. US '848 also teaches calibration data collected during the elution can be used to 

calculate the proportionality constant K between the activity parameter (Cdet) and the 82Rb 

activity concentration (paragraphs [0056]-[0057]). The combination of deKemp et al. US '848 

and Fago does not teach providing via the computer interface, calibration data entry fields for a 

user. 

Tate teaches user-friendly data entry mechanisms for the system (10) (paragraph [0170]). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the calibration and activity data of deKemp et al. US '848 and Fago to be input by a user 

through the user-friendly data entry mechanisms taught by Tate in order to clearly and 

unambiguously communicate the current status of the system to an operator (Tate, paragraph 

[0170]). 
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Regarding claim 39, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1, but does not teach providing a patient identification entry field for a user to 

enter a patient identification number, receiving a detected activity level of a dose of eluate from 

the activity detector, or compiling a report that includes an identification number for the 

generated dose and detected activity level. 

Tate teaches the touch screen arrangement (1000) can be used for four categories of 

tasks, including Patient Treatment (paragraph [0172]). Tate discloses the "Patient Treatment" 

category includes a number of tasks including inputting patient and/or case identification 

information into the system (10) and measuring the activity level of the radiopharmaceutical 

dose (paragraph [0207]). Tate teaches that the pharmaceuticals are used in imaging procedures 

(paragraph [0069]). Tate teaches that the printer (24) may be used to generate records of the 

injection and/or imaging procedures performed for inclusion in their medical records (paragraph 

[0075]). Tate discloses a "Case Information" pop-up display (1217) including an "Identification" 

field (1217a) and a keypad (1217j) for inputting a patient or other identification number 

(paragraph [0216]). Tate also discloses a detailed injection history display (1360), which 

includes activity level of the injection and the patient identification number, and can be printed 

using "Print" button (1363) (paragraph [0245]; Figure 34B). It would have been obvious to one 

of ordinary skill in the art at the time of the invention to modify the elution system of deKemp et 

al. US '848 and Fago to include the identification information taught by Tate in order to generate 

records of the injection and/or imaging procedures performed for inclusion in patient's medical 

records (Tate, paragraph [0075]). 
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Regarding claim 44, the combination of deKemp et al. US '848 and Fago teaches the 

system of claim 1, but does not teach the computer interface comprises a touch-activated display 

screen. 

Tate teaches that the fluid delivery system (10) includes a display or graphical user 

interface display (15) for programming and operating the system (10) and may incorporate 

touch-screen capability (paragraph [0071]). It would have been obvious to one of ordinary skill 

in the art at the time of the invention to modify the elution system of deKemp et al. US '848 and 

Fago to include the touch-screen capability taught by Tate for ease of use of the system (Tate, 

paragraph [0071]). 

Regarding claim 48, Tate teaches the fluid delivery system (10) includes a printer (24) 

(paragraph [0074]). Tate teaches that the printer (24) may generate records of the injection 

and/or imaging procedures performed on patients and may be pivotally connected to the system 

(10) to allow an operator to load paper or labels into the printer (24) (paragraph [0075]; Figure 

lB). It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the elution system of deKemp et al. US '848 and Fago to include the printer taught by 

Tate in order to include data in patients' medical records or for billing/inventory purposes (Tate, 

paragraph [0075]). 

8. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view of Tate and deKemp (US 

Publication No. 2007/0140958 Al) (hereinafter "deKemp US '958") (cited in the Office Action 

dated January 4, 2013). 
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Regarding claim 5, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection. deKemp et al. US '848 teaches a 

control algorithm that regulates a flow rate and volume of the sterile saline solution (100) 

pumped through the generator column (10) and controls valve (108), which directs the eluate 

through a delivery line (112) for a calibration elution or a patient elution (110) ("categorizing 

each counted elution as having been generated as a sample or a dose") (paragraph [0025]). 

Fago teaches computer (54) may be coupled to each of a plurality of drop counters (46) 

and/or displays (52) that provide data relating to elution processes in each of the generators (22), 

such as time associated with each counted drop or a volume associated with the number of 

counted drops ("counting elutions per unit time") (paragraphs [0034] and [0036]). Fago teaches 

an actual radioactivity level of the eluate can be determined at a given time, programmed into the 

computer (54) ("receiving a detected activity level and entering the detected activity level for 

each elution into the record") (paragraph [0034]). Fago teaches the radioactivity level can be 

incorporated with other data to determine an expected radioactivity level at a specified future 

time and thus estimate when the generator will be ready for another elution process ("calculating 

and tracking the amount of activity left in the generator after each elution") (paragraph [0034]). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 

modify the system of deKemp et al. US '848 to include the radioactivity information and 

estimations taught by Fago in order to estimate when a generator will be ready to perform 

another elution process (Fago, paragraph [0034]). 

The combination of deKemp et al. US '848 and Fago does not teach maintaining a record 

of the elutions or compiling a report that includes an amount of activity left in the generator. 
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Tate discloses user-friendly data entry mechanisms for the system (10) (paragraph 

[0170]). Tate teaches a Records or Injection History button (1022) (paragraph [0181]) and a 

printer (24) used to generate records of the injection and/or imaging procedures performed on 

patients (paragraph [0075]). It would have been obvious to one of ordinary skill in the art at the 

time of the invention to modify the elution system of deKemp et al. US '848 and Fago to include 

the Records or Injection History function of Tate in order to access information regarding prior 

injection procedures (Tate, paragraph [0181]). 

The combination of deKemp et al. US '848, Fago, and Tate does not teach compiling a 

report that includes an amount of activity left in the generator. 

deKemp US '958 teaches a control algorithm and a valve (108) direct the eluate through 

a delivery line (112) for a calibration elution or a patient elution (110) (paragraph [0025]). 

deKemp US '958 teaches that the calibration eluate is tested for 82Rb yield and 82Sr breakthrough 

to determine if the yield is above a predetermined radioactivity limit (paragraph [0029]; Figure 

5). deKemp US '958 teaches control software controls a volume of fluid during generator 

column (10) flushes and elutions, and accepts the cumulative volume and stores it (paragraph 

[0031]). deKemp US '958 further teaches that the cumulative volume is recomputed after each 

elution and disposing of the generator column if the volume limit is exceeded (paragraph 

[0032]). It would have been obvious to one of ordinary skill in the art at the time of the invention 

to include the yield and volume determinations of deKemp US '958 in the records of the 

computer controlled elution system of deKemp et al. US '848, Fago, and Tate in order to 

determine if the generator column can continue to be used for patient elutions (deKemp US '958, 

paragraph [0028]). 
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9. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view of deKemp US '958. 

Regarding claim 37, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach providing a 

first and second set of breakthrough test data entry fields. 

deKemp US '958 teaches generator column (10) is flushed with 50 ml of sterile saline 

solution in order to remove any strontium breakthrough, then the operator waits for a 

predetermined period of time (at least 10 minutes) before performing the calibration elution 

(paragraph [0029]). Then, deKemp US '958 discloses that the calibration eluate is tested for 82Rb 

yield and 82Sr breakthrough (paragraph [0029]). deKemp US '958 discloses that those skilled in 

the art would know to test the radioactivity of the elution after about 26 minutes has elapsed, at 

which time the amount of residual 82Rb is insignificant and will no distort the test results 

(paragraph [0030]). It would have been obvious to one of ordinary skill in the art at the time of 

the invention to include the breakthrough measurements taught by deKemp US '958 in the 

computer controlled elution system of deKemp et al. US '848 and Fago in order to determine if 

breakthrough is less than a threshold for permissible levels (paragraph [0030]). 

10. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view ofTelischak et al. (US 

Patent No. 7,996,068 B2) (cited in the Office Action dated January 4, 2013). 

Regarding claim 40, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach a light 

projector or providing a light signal when the pump is activated. 
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Telischak teaches a visible light is projected at all times when the device is activated 

(column 8, lines 18-26). It would have been obvious to one of ordinary skill in the art to include 

the light projecting when the device is activated disclosed by Telischak in the pump of the 

computer controlled infusion system of deKemp et al. US '848 and Fago in order to confirm that 

the device is operational (Telischak, column 8, lines 24-25). 

11. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view of Ellingboe et al. (US 

Publication No. 2006/0015056 Al) (cited in the Office Action dated January 4, 2013). 

Regarding claim 41, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection. deKemp et al. US '848 also 

teaches a "waiting for threshold" mode of system ( 14 ), in which the saline flow is routed through 

the generator (8) and into the waste reservoir (26) (paragraph [0031]) and an "elution" mode 

where the active saline solution is directed to the patient outlet (paragraph [0032]). Neither 

deKemp et al. US '848 nor Fago teach a light projector or providing a first light signal when an 

initial volume of eluate is being diverted or providing a second light signal when the pumping is 

generating the sample or the dose of eluate. 

Ellingboe teaches an animated light indicator may be provided to indicate when 

cardioplegia is being delivered (e.g. via green illumination) and when delivery is stopped (e.g. 

via red illumination) (paragraph [0243]; Figure 301). It would have been obvious to one of 

ordinary skill in the art to include the different illumination signals disclosed by Ellingboe in the 

computer controlled infusion system of deKemp et al. US '848 and Fago in order to provide 

indicators to the operator regarding which stage of the infusion is occurring. 
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12. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view of Bergner (US Patent No. 

4,585,941) (cited in the Office Action dated January 4, 2013). 

Regarding claim 42, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach a light 

projector or providing a light signal when the activity detector detects a peak bolus of 

radioactivity. 

Bergner teaches an LED display (100) is immediately about the total dose thumbwheel 

switches (98) and displays the total dose which has been infused in the patient (56) (column 5, 

lines 8-25). Bergner teaches the actual dose rate which is present in the eluate within the tube 

(30) in front of the dosimetry probe (58) is displayed on LED display (104) (column 5, lines 8-

25). It would have been obvious to one of ordinary skill in the art to include the LED signals 

based on actual dose disclosed by Bergner in the computer controlled infusion system of 

deKemp et al. US '848 and Fago in order to provide a description of the dose present in the 

eluate (Bergner, column 5, lines 19-22). 

13. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view ofVarrichio et al. (US 

Publication No. 2005/0187515 Al) (cited in the Office Action dated January 4, 2013). 

Regarding claim 45, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach at least one 

sensor for detecting a leak in the tubing and providing an indication that a leak has been detected. 
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Varrichio et al. teaches a sensor (251) that may be utilized to detect a leak in the valve 

system (241) (paragraph [0027]). Varrichio et al. teaches that if one of the flow valves leaks, a 

midpoint pressure will drift higher if primary flow valve (343) is leaking and lower if redundant 

flow valve (344) is leaking, thus providing an indication that a leak has been detected (paragraph 

[0036]). Varrichio et al. discloses a user interface for external program controller (260), which 

provides real-time status information with respect to infusate pump (200) and may provide 

audible alarms upon detection of particular conditions and may report conditions to the doctor 

using information from sensor (251) (paragraphs [0027] and [0031]). It would have been obvious 

to one of ordinary skill in the art at the time of the invention to include the leak detecting sensor 

of Varrichio et al. in the computer controlled elution system of deKemp et al. US '848 and Fago 

in order to provide feedback to the doctor (Varrichio et al., paragraph [0027]). 

14. Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view of Padda et al. (US Patent 

No. 5,395,320) (cited in the Office Action dated January 4, 2013). 

Regarding claim 46, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach calculating a 

flow rate profile or controlling a speed of the pump according to the calculated flow rate profile. 

Padda teaches an infusion pump which can be programmed to deliver any of a variety of 

selected profiles of fluid medicine volume over time (Abstract). Padda discloses examples of 

delivery profiles including fixed rate of flow, ramp up, ramp down, fixed rate with increased rate 

spikes at specified intervals, and no flow with an infusion bolus at specified intervals (column 2, 

lines 42-50). Padda teaches a pumping mechanism (24) provides accurate delivery of medicine 
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(column 4, lines 9-10). Padda teaches a piggyback delivery profile function which allows for the 

use of a second profile applied before, during an interrupt, or after the first profile, and a 

different medicine and different fluid to be infused through the infusion pump (column 4, line 

59-column 5, line 6). Padda discloses a CPU that sends a motor control drive (14) a code 

containing information on the desired motor speed and a motor speed control (15) (column 6, 

line 66-column 7, line 16). It would have been obvious to one of ordinary skill in the art at the 

time of the invention to include the flow control and profile mechanisms of Padda in the 

computer controlled elution system of deKemp et al. US '848 and Fago in order to provide a 

variety of different fluid delivery profiles to a patient (Padda, column 2, lines 31-34). 

15. Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over deKemp et al. US 

'848 in view of Fago, as applied to claim 1 above, and further in view ofWhittacre et al. (US 

Publication No. 2003/0139640 Al) (cited in the Office Action dated January 4, 2013). 

Regarding claim 47, the combination of deKemp et al. US '848 and Fago teaches the 

infusion system of claim 1, as discussed in the above rejection, but does not teach transferring a 

plurality of detect activity levels to another system. 

Whittacre teaches a display of the amount of isotope which is generating the radioactivity 

and transferring those values to a database if accepted by the operator (paragraph [0195]). It 

would have been obvious to one of ordinary skill in the art at the time of the invention to include 

the data transfer of Whittacre in the computer controlled elution system of deKemp et al. US 

'848 and Fago in order to allow one or more physicians to access the displayed information 

(Whittacre, paragraph [0202]). 
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16. Applicant's arguments, see pages 2-8 of the Remarks, filed March 29, 2013, with respect 

to the rejections of claims 1-5 and 37-48 under 35 U.S.C. § 103(a) have been fully considered 

and are persuasive. In particular, Applicant's arguments that Tate cannot provide indications of 

a time lapse since each elution was completed since Tate does not teach a system that generates 

radiopharmaceuticals via elution is persuasive. Therefore, the rejection has been withdrawn. 

However, upon further consideration, a new ground of rejection is made in view of deKemp et 

al. US '848 and Fago, which is related to elutions and radioisotope generation and provides 

indications of the steps of the elution process through an electronic drop counter (see above 

rejection). 

Conclusion 

17. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to EILEEN FOLEY whose telephone number is (571) 270-7248. 

The examiner can normally be reached Monday-Thursday, and alternate Fridays, from 7:30 AM-

5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Charles Marmor II can be reached on (571) 272-4730. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Charles A. Marmor, 11/ 
Supervisory Patent Examiner, Art Unit 3735 

/E. F./ 
Examiner, Art Unit 3735 
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his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U .S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.F./ 
EFS Web 2.1.17 

576 of 2987



l§&Ft:~Jp,~ate: 07/02/2013 12808467 - GAUi1037o3~ 
Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 12808467 
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IN FORMATION DISCLOSURE First Named Inventor I Stephen E. Hidem 
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Art Unit 3735 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Eileen Dorothy Foley 

Attorney Docket Number 56782.1.7.2 
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Filing Date 2010-06-16 

IN FORMATION DISCLOSURE First Named Inventor I Stephen E. Hidem 
STATEMENT BY APPLICANT 

Art Unit 3735 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Eileen Dorothy Foley 

Attorney Docket Number 56782.1.7.2 

R. KLEIN, , "Precision control of eluted Activity from a Sr/Rb generator for cardiac positron emission tomography" 
1 Proceedings of the 26th Annual International Conference of the IEEE EMBS San Francisco, CA, USA, September 1-5, D 

2004, 4 pages 
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
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Receipt date: 07/02/2013 Application Number 12808467 12808467 - GAU: 3735 
Filing Date 2010-06-16 

IN FORMATION DISCLOSURE First Named Inventor I Stephen E. Hidem 
STATEMENT BY APPLICANT 

Art Unit 3735 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Eileen Dorothy Foley 

Attorney Docket Number 56782.1.7.2 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

[8J The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Paul J. Lavanway, Jr./ Date (YYYY-MM-DD) 2013-07-02 

Name/Print Paul J. Lavanway, Jr. Registration Number 64610 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/02/2013 12808467 - GAU: 3735 
Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b}(2}; (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m}. 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c}}. 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U .S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 12808467 

Filing Date 2010-06-16 

IN FORMATION DISCLOSURE First Named Inventor I Stephen E. Hidem 
STATEMENT BY APPLICANT 

Art Unit 3735 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Eileen Dorothy Foley 

Attorney Docket Number 56782.1.7.2 
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NON-PATENT LITERATURE DOCUMENTS Remove 
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Receipt date: 01 /18/2013 Application Number 12808467 12808467 - GAU: 3735 
Filing Date 2010-06-16 

IN FORMATION DISCLOSURE First Named Inventor I Stephen E. Hidem 
STATEMENT BY APPLICANT 

Art Unit 3735 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Eileen Dorothy Foley 

Attorney Docket Number 56782.1.7.2 

R. Klein, "Precise 82RB infusion system for cardiac perfusion measurement using 30 positron emission tomography", 
1 ottawa-Carleton Institute for Electrical and Computer Engineering School of Information Technology and Engineering D 

(Electrical & Computer Engineering), February, 2005, 147 pages 

2 
LEM ER PAX, POSIJET® Integrated FDG dispensing and infusion system, www.lemerpax.com (copyright date May D 2008) 

If you wish to add additional non-patent literature document citation information please click the Add button Add 
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Examiner Signature I /Eileen Foley/ I Date Considered I 07/18/2013 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Receipt date: 01 /18/2013 Application Number 12808467 12808467 - GAU: 3735 
Filing Date 2010-06-16 

IN FORMATION DISCLOSURE First Named Inventor I Stephen E. Hidem 
STATEMENT BY APPLICANT 

Art Unit 3735 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Eileen Dorothy Foley 

Attorney Docket Number 56782.1.7.2 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

[8J The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Paul J. Lavanway, Jr./ Date (YYYY-MM-DD) 2013-01-17 

Name/Print Paul J. Lavanway, Jr. Registration Number 64610 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 01 /18/2013 12808467 - GAU: 3735 
Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579} requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b}(2}; (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m}. 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c}}. 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U .S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce} directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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I ............ .l .................... J ....................................................................................... .! ~~~ ........ .l ........................ .l ................. ..l .......................... .l r '059 l[833andcomputer IU& !DR !DN l2012/07/11! 
i i i i PGPUB· i i i 10·02 i 

I I I I~~~ I I I . I 
~ ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~-" ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~-" ~~~~~~~~~~~~~~~~~~~~~~~~~~: r !05 I 833 and (computer with interface) I U& !DR !DN i2012/07/11! 
i i i i PGPUB· i i i 10·03 i 

1 ............. 1 ...................... 1 ...................................................................................... J~.~~ ......... l ......................... l ................... L ........................ l 
IS36 r5299 i (automated near3 dispensing near3 i U& !DR !ON i 2012/07/11: 
! ! I system) or dosimetry or (radioisotope ! PGPUB; ! ! i 12:56 ! 
I ! I or radio-isotope or radio adj isotope) I USPAT; ! ! l ! 
i ! ! or (radio adj pharmaceutical or i USOCR ! ! ! ! 

I ............ .l .................... .! !.~~_igp_~~~-~-~~~~-~!~~!L .................................... ..l ........................ .l ........................ .l ................ J .......................... .l r !0429 I computer with (display or screen or I US- !DR !DN i 2012/07/11: 
i ! ! output) with time near3 (lapse or i PGPUB; ! ! ! 13:02 ! 
I ! I elapsed or duration) I USPAT; ! ! l ! 

I ............ .l .................... .I ....................................................................................... .l ~?9.Q~ ........ .l ........................ .l ................. ..l .......................... .l r !02 1[836 and 837 I US- !DR rN I 2012/07/11! 
' ' i 'PGPUB· ' ' ; 13·02 ' I I I I~~~~ I I I . I 
I 839 ..... i 49 ................ 1 (·.:2c;c;3·c;c;c;4453:: .. ; .. ::2c;a-5a278-a66:: .. ; ........ ! us~ ................. i oR .................. i 0N ............ 12c;1·2;·c;7;·1·1-i 
I : I "20060015056" I "20070140958" I I PGPUB; : : i 13:05 : 
! i I "20070213848" I "20070232980" I ! USPAT; i i l i 
I i i "20070282263" I "20080071219" I I USOCR i i i i 
I i I "20080093564" I "20080155292" I I i i i i 
I i I "20080242915" I "20090312635" I I i i i i 
I i I "3710118" I "3774036" I "3997784" I I i i i i 
i ! 1"4286169" I "4562829" I "4585009" Ii ! ! l ! 
I i I "4585941" I "4625118" I "4679142" I I i i i i 
I i I "4755679" I "4853546" I "5039863" I I i i i i 
I i i "5258906" I "5274239" I "5475232" I I i i i i 
I i I "5485831" I "5590648" I "5739508" I I i i l i 
I ! I "5840026" I "5885216" I "6157036" I I ! ! i ! 
I i 1"6442418" I "6626862" I "6767319" 1 I i i i i 
i ! 1"6870175" I "6901283" I "6908598" Ii ! ! l ! 
I i I "7163031" I "7169135" I "7204797" I I i i i i 
I i I "7256888" I "7413123" I "7476377" I I i i i i 
I : I "7504646").PN. OR I : : l : 
I : !("7862534").URPN. I : : i : ii'mm-.m;I mmmmmmm;lmmmmmmmmmmmmmmmmmmmmmmmmmmmmm•;(mmmmmm-.m;I mmmmmmmm;I mmmmmm•;(mmmmmmm•m 
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r1 'Ci"20030004463".pn. !U& !DR !LN l2012/07/11! 
I i I IPGPUB· : : !15·32 : 

1 ............. 1 ..................... 1 ..................................................................................... J ~~~ ......... 1 ......................... 1 ................ J .......................... 1 

r3 'Di"20080093564".pn. :u& :DR :DN :2012101111: 
i i i i PGPUB· i i i 15·37 i 

1 ............. 1 ...................... 1 ...................................................................................... ..l~.~~ ......... l ......................... l .................. J ..... .- ................... I 
r7 'D46 11600/4.ccls. iu& !DR IDN !2012/07/111 i I I iPGPUB· I I i15·50 I 

I I I I~~~ I I I . I 
~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~· ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~; ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

r~l [~08~1~71~~":~ I ~ r m[ r:1:~7/12i 
lsso '079 !1604/526.ccls. I u& !DR !DN i 20121011121 
I I i I PGPUB· I I i 10"45 I 
I i i I USPAT: i i I . i 
I ............ .i .................... .! ....................................................................................... .! ~~~ ........ .! ........................ .! ................. ..l .......................... .! 
11851 '[12456 ; (((strontium or Sr) with (rubidium or ; U& :DR ION ! 2012/07/12! 
! ! ! Rb)) or isotope or radioisotope or ! PGPUB; ! ! ! 12:01 ! 
! ! ! radio-isotope or radiopharmaceutical) ! USPAT; ! ! ! ! 

1 .......... ...1 .................... J ~~!.~~~-~~.J.~~~-;~~2 ... ~~ .. ~~~~-~-= ... ~~ .......... ...I ~-~~ ...... ...1 ...................... ...1 .................. J ........................ ..! 
11852 r0873 : ((display or screen or output) with : U& '~DN i 2012/07/12! 

I ; ; time near3 (lapse or elapsed or I FGPUB; \ ..................... .J I 12:02 ; 

1 .......... ...1 .................. J r~~~~~~;1~~~l~~-~~1!~~~u .. :.~~~-~--~~~~--~-~--...1 -~-~1 ..... ...1 ..................... ...1 ................ J ....................... ...1 

r~r2 l[a~d:~ l~r J[J~:1=~7/] 
r4'D7 !1853 and computer i U& !DR !DN i 2012/07/12! i i i i PGPUB· i i i 12·03 i 
I i i I USPAT: i i I . i 
I ............ .i .................... .! ....................................................................................... .! ~~~ ........ .! ........................ .! ................. ..l .......................... .! 
I 855 I 49 i ("20030004463" I "20050278066" I i U& I OR I ON i 2012/07/12! 
! i i "20060015056" I "20070140958" I ! PGPUB; i i i 12:05 i 
I i ! "20070213848" I "20070232980" I I USPAT; i i ! i 
i i ! "20070282263" I "20080071219" I i USOCR i i ! i 
! i i "20080093564" I "20080166292" I ! ! ! i ! 
! I I "20080242915" I "20090312635" I ! I I i I 
! i ! "3710118" I "3774036" I "3997784" I ! i i ! i 
i i ! "4286169" I "4562829" I "4585009" I i i i ! i 
I ! i "4585941" I "4625118" I "4679142" I I ! ! i ! 
i ! i "4755679" I "4853546" I "5039863" I i ! ! i ! 
i ! i "5258906" I "5274239" I "5475232" I i ! ! i ! 
! i i "5485831" I "5590648" I "5739508" I ! i i i i 
! I I "5840026" I "5885216" I "6157036" I ! I I i I 
! i ! "6442418" I "6626862" I "6767319" I ! i i ! i 
i i ! "6870175" I "6901283" I "6908598" I i i i ! i 
I ! !"7163031" 1"7169135"1 "7204797" I I ! ! i ! 
i ! i "7256888" I "7413123" I "7476377" I i ! ! i ! 
I i i "7504646").PN. OR I i i i i 
i i i ("7862534") URPN i i i i i 

115;;6 i[36 mi ~:~~~~~~~;~~~i~i~i~~3~~tl:;~; i ~~:, mi[QR mi[rn ml ~~1HQ7/12j 
! i i with time) ! USPAT; i i i i 
1 ............ .J .................... .! ...................................................................................... .J -~-~-~ ........ ] ........................ ] ................ ...! .......................... ] 
!~I :i ,i :I :I :f ' 
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1l"°7 'Ci"2007140958".pn. !U& !DR !LN !2012/07/12! 
i i i i PGPUB· i i i 14·31 i 

1 ............. 1 ..................... 1 ..................................................................................... J ~~~ ......... 1 ......................... 1 ................ J .......................... 1 r 10: .. 20070140958".pn. :u& :DR :DN !2012/07/12! 
i i i i PGPUB· i i i 14·31 i 

1 ............. 1 ...................... 1 ...................................................................................... ..l~.~~ ......... l ......................... l .................. J ..... .- ................... I r ,
0

28 '[600/4.5.ccls. 1us- 'DR !ON !2012/07/12! 
i i i i PGPUB· i i i 14"41 i 

I I I I~~~ I I I . I iD ............. '.D~-~~D ........................ '.D ................... : .......................... '. 
i 860 ! 48 ! 859 and (report$3) i U& ! OR ! ON ! 2012/07/12! 

IJ I l~J JJ 1

:

4

:1 
i i i i PGPUB· i i i 14"46 i 
l931 ID! "20080177126".pn. ! U& !DR !DN ! 2012/07/12! 

1 ............. 1 ..................... 1 ...................................................................................... ..l ~~~ ......... 1 ......................... 1 ................ ...1 ........................... 1 r 'Di"20080071219".pn. :u& !DR !DN !2012/07/12! 
i i i i PGPUB· i i i 14"48 i 

I ............. I ..................... , ..................................................................................... ...! ~~~ ......... 1 ......................... 1 ................ J .......................... 1 r64 r865 1600/1-8,301,431.ccls. 1us- IDR !DN !2012/07/12! 
i i i i PGPUB· i i i 14·50 i 

I 1 J 1~~11 J I 
11935 r723 1604/236,65-67,48,218.ccls. I us- 'DR !DN i 2012/07/12! 
i i i i PGPUB· i i i 14·50 i 

IJ I J~~J J J . 
l936 1110518 ]1934 or 935 I US- IDR !DN ! 2012/07/12! i i i i PGPUB· i i i 14·50 i 

I J ml ml~~mj ml mJ m> 
!LJ7 1110518 '1936 I us- 'DR !DN i 2012/07/12! i i i i PGPUB· i i i 14·50 i 

I I I I~~~ I I I . I -~~-~~~~~ r 1052 i 867 and (report$3 with (function or i U& !DR !DN i 2012/07112! 
! ! ! process or aspect)) ! PGPUB; ! ! ! 14:51 ! 

l .......... ...l .................... J ...................................................................................... ..l~.~~ ...... ...1 ...................... ...1 .................. J ........................ ..I r 1059 i 868 and (injection or infusion) i U& !DR !DN i 2012/07/12! 
i i i i PGPUB· i i i 14·52 i 

l_J__J___J~__J_J~ ro ID! 859 and (report with (generate or i U& !DR !DN i 2012/07/12! I ! ! generation)) I PGPUB; ! ! ! 14:57 ! 

1 .......... ...1 .................. ...1 ..................................................................................... ...1.~.~1 ..... ...J ..................... ...1 ................ ...1 ....................... ...1 
r1 101 i elution with sample with dose i U& !DR !DN i 2012/07/12! 
i i i i PGPUB· i i i 15·20 i 

1 ............. 1 ..................... 1 ..................................................................................... ...l ~~~ ......... 1 ......................... 1 ................ ...1 ........................... 1 

r2 l.nl 859 and (breakthrough or break near2! U& !nR !.ION 12012/07/121 
i i ! through) i PGPUB; i i ! 15:27 i 
I : I I USPAT; : : ! : 
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IL ........ J .................. JL ................................................................................... Jl.~-~-~------J ...................... J ................ JL ........................ 1 
r3 1040 i Sf)? and (breakthrough or break near2! U& !DR !DN i 2012/07/12! 
i i i through) i PGPUB; i i i 15:27 i 
i i i i USPAT; i i l i 
I ............ .: .................... .! ...................................................................................... J ~~~--------_: ........................ .: ................. J .......................... .: 
r4 '.047 i 851 and (breakthrough or break adj : U& !DR !DN i 2012/07/12! I ! ! through) I PGPUB; ! ! ! 15:36 ! 
i i i i USPAT; i i l i 
1 ............ .: ................... __] ..................................................................................... J ~~~ ........ .: ........................ .: ................. __] ......................... .: 
r5 lorekemp.inv. iu& IDR !DN !2012/07/12! 
i i i i PGPUB· i i i 15"40 i 

I I I I~~~ I I I . I iLJ ............. :o·····················;·························································································:··························D ......................... :D ................... ~ .......................... : 
I 876 ! 397 I 851 and ((record or save or list or I U& ! OR ! ON l 2012/07/12! 
I ! ! track) with (elution or level or value)) I PGPUB; ! ! ! 15:54 ! 

l .......... ...1 .................. J ..................................................................................... ..J.~.~1 ..... ...1 ..................... ...1 ................ J ....................... ...1 r7 '.07 r76andS52 lu& IDR !DN l2012/07/12! 

I J ml ml ~mJ J mJ
1

:

5

: mj 
i i i iPGPUB· i i i15·56 i 
r8 10:"20090309465".pn. :u& :DR :DN i2012101112: 

1 ............. 1 ..................... 1 ..................................................................................... ...l ~~~ ......... 1 ......................... 1 ................ .J ........................... 1 

rg 1052 i (sort or categorize or classify or i U& !DR !DN i 2012/07/12! 
! ! ! identify) with (sample and dose) ! PGPUB; ! ! ! 16:19 ! 

1 .......... ...1 .................. J ..................................................................................... ...! ~~~ ...... ...1 ...................... ...1 ................ J ....................... ...! 
r80 IOllS79andS59 lu& IDR !DN l2012/07/12i i i I i PGPUB· i i l 15·19 i 

I I I I~~~ I I I . I , .............•.................. ...- ........................................................................................ , .........................•.........................•...................•..........................• 
r81 r7434 I (sort or categorize or classify or I U& IDR !DN i 2012/07/12! 
! ! ! identify) with (sample or dose) ! PGPUB; ! ! ! 16:20 ! 

l .......... ...1 .................. J ..................................................................................... J.~.~1 ..... ...1 ..................... ...1 ................ ..J ....................... ...1 
rl2 1011881 andS59 lu& IDR !DN l2012/07/12! I i I I PGPUB· i i i 15·20 i 

I J ml ml~~mJ ml mJ m> r 1028 r66and881 IU& IDR !DN l2012/07/12! I i I I PGPUB· i i l 15·21 i 

I I I I~~~ I I I . I .~~·~~~~~ 
lS84 115869 I BOO/ 1-8,301,431.ccls. I U& IDR !DN ! 2012/ 07/ 17! 
i i i i PGPUB· i i i 09·05 i 

I 1 J 1~~11 J I 
11885 r729 '. 604/236,65-67,48,218.ccls. I U& '.DR !DN i 2012/07/17! 
i i I i PGPUB· i i l 09·05 i 

1 ............. , ..................... 1 ..................................................................................... ...1 -~-~1 ........ , ........................ , ................ ...! ...... · ................... , 
11886 l0528 11884 or Sl5 I U& IDR !DN l2012/07/17i i i i i PGPUB· i i i 09·05 i 

I I I I~~~ I I I . I 
ils;;; ]I 10528 ml 1936 ml 1us: m]IOR ]ION mj 2012107i17' 
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LJl1~0 r~1an~(r~i:) I~ J[ r mr~1:07/J 
LJD1 !("3528407" I "3827427" I !U& !DR !DN !2012/07/17! 

i "4091287").PN. OR ! PGPUB; i i i 16:44 i 
i ("4585941 ").URPN. i USPAT; i i i i 

.................... J ...................................................................................... J -~-~-~ ........ ] ........................ ] ................ J ......................... _! 
S104 49 ("20030004463" I "20050278066" I ! U& OR ON i 2012/07/17! 

"20060015056" I "20070140958" I i PGPUB; 
"20070213848" I "20070232980" I i USPAT; 
"20070282263" I "20080071219" I ! USOCR 
"20080093564" I "20080166292" I i 
"20080242915" I "20090312635" I ! 
"3710118" I "3774036" I "3997784" I ! 
"4286169" I "4562829" I "4585009" I ! 
"4585941" I "4625118" I "4679142" I ! 
"4755679" I "4853546" I "5039863" I ! 
"5258906" I "5274239" I "5475232" I i 
"5485831" I "5590648" I "5739508" I i 
"5840026" I "5885216" I "6157036" I ! 
"6442418" I "6626862" I "6767319" I ! 
"6870175" I "6901283" I "6908598" I ! 
"7163031" I "7169135" I "7204797" I ! 
"7256888" I "7413123" I "7476377" I ! 
"7504646").PN. OR i 

.C?~~.?.~~1.'.1:.~.~~: .......................................... ..J 
;:::==:::~==~ ::::===o::=~~o::===o::=~~o::=~•:=:.==o::==::1 

S105 ! ("20030073854" I "2845136" I ! U& 2012107/17! 
i "3164980" I "3935884" I "3969243" I i PGPUB; 
!"4175037" I "4193867" I "4379855" 1 iusPAT; 
i "4400358" I "4406877" I "4562829" I ! USOCR 
i "4585009" I "4585941" I "5545319" I 

1 

! "5693223" I "6157036" I "6197174" I ,,,''~I i "6908598" I "7476377").PN. OR 

............. , ..................... J:'.~Q.?.~.~~-~:~t~.~~.: ........................................... J ......................... , ........................ , 

00
1 i ("20010009994" I "20040154690" I i U& !DR !ON !2012/07/17! 

! "3935883" I "4296785" I "5039863" I ! PGPUB; ! ! ! 16:49 ! 
i "5329976" I "5479969" I "5831271" I i USPAT; i i i i 

..................... 1 ~:!l~~;~~{~::'.i.:.J~~:~~~:::.:.:.: .. ~.~ ............... .I ~~~ ......... 1 ......................... 1 ................... 1 .......................... 1 

D[ l[ricoin~ I~ I[ r mr~1:07/J 
DD3 !IS107andlight lus- !DR !DN !2012/07/17! 

i i PGPUB· i i i 17·24 i 
i i USP'AT: i i i . i 
' ~ ' ' ' ' ' 

................... ...! ........................................................................................ i.~.?.99!3 ......... L ........................ L ................ J __________________________ ] 

DD1 i ("3528407" I "3827427" I i US- !DR !DN i 2012/07/18! 
i "4091287").PN. OR i PGPUB; i i i 08:12 i 
! ("4585941 ") .URPN. i USPAT; ! ! ! ! 

.................. ...! ........................................................................................ L~?.99.~ ........ 1 ........................ ! ................ ...! .......................... ! 
S110 49 ("20030004463"1"20050278066"1 US- OR ON !2012/07/18! 

"20060015056" I "20070140958" I PGPUB; ! 08: 12 i 
"20070213848" I "20070232980" I USPAT; 
"20070282263" I "20080071219" I USOCR 
"20080093564" I "20080166292" I 
"20080242915" I "20090312635" I 
"3710118" I "3774036" I "3997784" I 
"4286169" I "4562829" I "4585009" I 
"4585941" I "4625118" I "4679142" I 
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! "4755679" I "4853546" I "5039863" I 
i "5258906" I "5274239" I "5475232" I 
i "5485831" I "5590648" I "5739508" I 
i "5840026" I "5885216" I "6157036" I 
i "6442418" I "6626862" I "6767319" I 
i "6870175" I "6901283" I "6908598" I 
! "7163031" I "7169135" I "7204797" I 
! "7256888" I "7413123" I "7476377" I 
j "7504646").PN. OR 

.................... .! r?~~-?.-~~~-'.'J:.~-~~: ............................................. L ....................... L ...................... L ................ L ........................ .i 
! ("20030073854" I "2845136" I 
i "3164980" I "3935884" I "3969243" I 
i "4175037" I "4193867" I "4379855" I 
i "4400358" I "4406877" I "4562829" I 
i "4585009" I "4585941" I "5545319" I 
! "5693223" I "6157036" I "6197174" I 
i "6908598" I "7476377").PN. OR 

!U& 
i PGPUB; 
i USPAT; 
iusocR 

I 

i 2012/07/18! 
i 08:12 i 

I I 
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r24l0528 r23 lu& IDR !LN l2012/07/18! I i I I PGPUB· i i i 09·01 i 

I I I I~~~ I I I . I .~~-~~~~~ 
r25 ID70 i 8124 and (sensor same leak) i U& !DR !DN i 2012/07/18! 
i i i i PGPUB· i i i 09·01 i 

1 ............. 1 ...................... 1 ...................................................................................... ..l~.~~ ......... l ......................... l .................. J ..... .- ................... I 
r26ID!"20090312630".pn. :u& !DR !DN :2012/07/19! 
i i i i PGPUB· i i i 11 · 17 i 

l_J__J___J~__J_J---
r271Dl7813841".pn. lu& IDR !DN !2012/07/26! 

I J mlm ml ~mJ ml m1::
01 

ml 
I 8128: 13 i ("4585009" I "4585941" I "4975583" Ii U& : OR : ON i 2012/07/26! 
I i i "6049026" I "6641783" I "6713765" I i PGPUB; i i i 08:02 i 
I i i "6731971" I "6733477" I "6733478" I I USPAT; i i i i 
I i ! "6901283" I "6928338" I "7169135" I ! USOCR i i ! i 
I i i "7174240").PN. OR I i i i i 
i i i ("7813841 ") URPN i i i i i 

llS129il51 mi 6528407::;:.3e2~:;27::i mi US: milOR ilON I 2012i07/26i 
i i !"4091287").PN.OR !PGPUB; i i !08:03 i 
i i i ("4585941 ").URPN. i USPAT; i i i i 
1 ............. 1 ...................... ! ........................................................................................ !.~-~!3 ......... j ......................... j .................... ! .......................... j 
r30r887 1600/1-8.301,431.ccls. 1u& 'DR !DN !2012/07/26! 
i i i i PGPUB· i i i 08·05 i 

I I I I~~~ I I I . I 
1[8131 i[4741 mi 604/236:65:67:48:218 ;;;;1~ mi US: mi[OR mi[ON mi 2012i07i26i 
I i i i PGPUB· i i i 08·05 i 

1 ............. 1 ..................... 1 ...................................................................................... ..l ~~~ ......... 1 ......................... 1 ................ ...1 ........................... 1 

r32 !110558 r30 or 8131 I U& !DR !DN i 2012/07/26! I i i i PGPUB· i i i 08·05 i 

I I I I~~~ I I I . I 
I ••••••••••••• 1 ·····················' ·························································································' ••••••••••••••••••••••••• 1 ••••••••••••••••••••••••• 1 ····················' ··························' 

r33 ID47 i 8132 and (shield$2 with (vial or tube i U& !DR !DN i 2012/07/26! 
! ! ! or container)) ! PGPUB; ! ! ! 08:06 ! 

1 ............. 1 ..................... ; ...................................................................................... ..! ~-~~ ......... 1 ......................... 1 ................ .) .......................... 1 

r34 !Di 8133 and (breakthrough) i U& !DR !DN i 2012/07/26! 
i i i i PGPUB· i i i 08·06 i 

l_J__J___J~__J_J---
r35ID09 i 8133 and (calibrat$3) i U& !DR !DN i 2012/07/26! 
i i i i PGPUB· i i i 08·08 i 

1 ............. 1 ..................... 1 ...................................................................................... ..l ~~~ ......... 1 ......................... 1 ................ ...1 ........................... 1 

r36 ID57 i 8132 and (transfer$4 with analysis) i U& !DR !DN i 2012/07/26! 
i i i i PGPUB· i i i 08·55 i 

I _____________ I _____________________ ] _____________________________________________________________________________________ J ~~~---------1 _________________________ I ________________ j _____ · ____________________ I 
r37 !03 i 8132 and (transfer$4 same analysis i US- !DR !DN i 2012/07/26! 
! ! ! same activity) ! PGPUB; ! ! ! 08:55 ! 

I I I I~~~~ I I I I 
l1s1-3s--i166 ________________ l 1s1-32--;~ci---('t;~~~f~;$4--~;~~--~~;;;~;~-------11 us~-----------------i10R __________________ i10N------------112c;1-2;-c;7;-25-i 

file:///Cl/U sers/efoley/Documents/e-Red%20Folder/12808467 /EASTSearchHistory .12808467 _Accessible Version.htm[9/l 7/2013 10: 30:58 AM] 595 of 2987



EAST Search History 

("3685697 I "3809871 I "3901231 I ! U& 
"3908652" "3985133" "4085747" ! PGPUB; 

8141 99 OR ON ! 2012/07/26! 

"4155362" "4187057" "4221543" ! U8PAT; 
"4256437" "4276004" "4278085" ! USOCR 
"4443218" "4457751" "4493706" ! 
"4519792" "4529401" "4537561" ! 
"4617014" "4653987" "4657490" ! 
"4664430" "4668220" "4685903" ! 
"4689043" "4690673" "4692145" ! 
"4714462" "4725205" "4728265" ! 
"4731051" "4741736" "4744786" ! 
"4749109" "4752289" "4756706" ! 
"4758228" "4771694" "4781548" ! 
"4785799" "4808167" "4838860" ! 
"4840542" "4846637" "4850971" ! 
"4850980" "4856339" "4890984" ! 
"4898578" "4898579" "4919650" ! 
"4936760" "4950136" "4978335" ! 
"5006050" "5013303" "5018945" ! 
"5034004" "5061242" "5074756" ! 
"5098261" "5116203" "5211548" ! 
"5213483").PN. OR ! 

C?.~.~~~.?.qJ.:.~!3.~: ........................................... .J ~~;:.:.:.:.:.:;c:.:.:.==.:.:.:: ~:.:.:.=:.:.:.=:.:.:.:.:,:;:.:.:.=:.:.:.=:.:.:.=:.:.:.:,:~:.:.:.=:.:.:.=~~:.:.:.=:.:.:.=:.:.:.=:.:.:.:.:.:! 

("0685385" I "1893776" I U& OR ON ! 2012/07/26! 8142 496 
"20010031944" I "20010034502" I PGPUB; ! 09:29 ! 
"20020004645" I "20020128606" I U8PAT; 
"20020165491" I "20030009133" I USOCR 
"20030060754" I "20030060768" I 
"20030065287" I "20030073954" I 
"20030078534" I "20030097092" I 
"20030149402" I "20100106082" I 
"2757554" "3606596" "3756752" 
"3771694" "3809191" "3809871" 
"3998103" "4038983" "4065230" 
"4078562" "4151407" "4187057" 
"4199307" "4237409" "4256437" 
"4273121" "4276004" "4277226" 
"4308866" "4320757" "4332246" 
"4369780" "4373525" "4392849" 
"4398908" "4416595" "4428381 " 
"4430078" "4443216" "4445535" 
"4447233" "4447234" "4451255" 
"4457751" "4460358" "4468221" 
"4472116" "4487604" "4493710" 
"4496351" "4498843" "4504200" 
"4511352" "4519792" "4529401" 
"4537561" "4544369" "4551133" 
"4559038" "4561830" "4561856" 
"4562751" "4565542" "4585009" 
"4585941" "4596550" "4601702" 
"4602249" "4624661" "4637817" 
"4639245" "4646781" "4648812" 
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"4650469" "4652262" "4653987" 
"4657490" "4666430" "4668220" 
"4676776" "4678408" "4681563" 
"4685903" "4690673" "4696671" 
"4714462" "4718576" "4718893" 
"4722149" "4722224" "4722734" 
"4725205" "4731058" "4741732" 
"4741736" "4744786" "4754401" 
"4756706" "4758228" "4759527" 
"4772263" "4781548" "4804368" 
"4810243" "4834704" "4836752" 
"4838857" "4838860" "4840542" 
"4846637" "4854324" "4856339" 
"4882575" "4886431 ") PN. OR 
("4890984 I "4898579' I "4900305 
"4908017" "4911168" "4919650" 
"4923375" "4931041" "4936760" 
"4941808" "4943279" "4954046" 
"4960230" "4976151" "4978335" 
"5000739" "5006050" "5011378" 
"5017192" "5018945" "5034004" 
"5041086" "5044900" "504904 7" 
"5053031" "5055001" "5057081" 
"5061243" "5078362" "5078683" 
"5080653" "5088904" "5098256" 
"5098377" "5100380" "5100389" 
"5102392" "5104374" "5116203" 
"5120096" "5123275" "5131816" 
"5135500" "5139390" "5153827" 
"5160320" "5165874" "5167633" 
"5176004" "5176644" "5181842" 
"5181910" "5197322" "5207645" 
"5213483" "5217442" "5219327" 
"5219330" "5219331" "5219428" 
"5232449" "5236416" "5238001" 
"5242407" "5242408" "5244461" 
"5244463" "5254096" "5256157" 
"5257971" "5261884" "5265431" 
"5276610" "5279556" "5281111" 
"5290239" "5295966" "5295967" 
"5298021" "5308333" "5308335" 
"5317506" "5321392" "5326236" 
"5328460" "5330431" "5336245" 
"5338157" "5341291" "5343734" 
"5348539" "5356379" "5366904" 
"5370612" "5370622" "5374251" 
"5374965" "5376070" "5378231" 
"5382236" "5387088" "5389078" 
"5395320" "5395324" "5395340" 
"5397222" "5411482" "5415532" 
"5419684" "54237 46" "5423759" 
"5429602" "5431627" "5433704" 
"5433710" "5437635" "5437642" 
"5458469" "5458578" "5462051" 
"5462525" "5466218" "5472317" 
"5472420" I "5478211 ") PN. OR 
("5482446" I "5485408" I "5489265" I 
"5501665" I "5503538" I "5505709" I 
"5507412" I "5511951" I "5513957" I 
"5514103" I "5520638" I "5522798" I 
"5522799" I "5527307" I "5529214" I 
"5531680" I "5531697" I "5533981" I 
"5545140" I "5547470" I "5549460" I 
"5551850" I "5554115" I "5554123" I 
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"5562621" "5569186" "5573502" 
"5573506" "5578077" "5584811" 
"5586629" "5588815" "5601420" 
"5609575" "5620312" "5628619" 
"5630710" "5637093" "5637095" 
"5643212" "5647853" "5647854" 
"5665070" "5669877" "5673588" 
"5681284" "5681285" "5683367" 
"5685844" "5695464" "5695473" 
"5713856" "5722957" "57 43878" 
"5745378" "5752976" "5764034" 
"5766155" "5769823" "5776345" 
"5782805" "5785681" "5788669" 
"5791880" "5795327" "5807322" 
"5807336" "5813972" "5814015" 
"5814019" "5836915" "5840058" 
"5842841" "5868710" "5871465" 
"5885245" "5894273" "5895371" 
"5897530" "5904668" "5908414" 
"5935099" "5935106" "5943633" 
"5951510" "5954696" "5954697" 
"5957890" "5988983" "5993420" 
"6004020" "6013057" "6024539" 
"6078273" "6083201" "6095757" 
"6106498" "6110152" "6123524" 
"6129517" "6135949" "6139748" 
"6145695" "6173198" "6195887" 
"6203528" "6213723" "6213738" 
"6231560" "6269340" "6270478" 
"6280416" "6297795" "6305908" 
"6347553" "6348043" "6348952" 
"6358225" "6398760" "6413239" 
"6423035" "6458102" "6471436" 
"6475180" "6485465").PN. OR 
("6489896' I "6500151" "6519569" 
"6544229" "6554822" "6572604" 
"6585675" "6592551" "6620151" 
"6648861" "6652493" "6656148" 
"6659980" "6666845" "6692241" 
"6755814" "6776773" "6800069" 
"6805687" "6827702" "6854620" 
"6945954" "6999854" "7008403" 
"7018361" "7022107'' "7025226" 
"7029455" "7092796" "7182750" 
"7193521" "7232423" "7236936" 
"7255683" "7306578" "7322961" 
"7338464" "7341581" "7347837" 
"7351226" "7356382" "7374556" 
"7471994" "7534226" "7559926" 
"7569030" "7601148" "7608060" 
"7611498" "7621893" "7632249" 
"7637892" "7647237" "7708717" 
"7717903" "7725272" "7743975" 
"7758552" "7766863" "7766873" 
"7776029" "7776030" "7789859" 
"7794426" "7794427" "7794428" 
"7803134" "7833196" "7837651" 
"7850641" "0246258" "0263997" 
"0268206" "0278181" "0278743" 
"0287053" "0287277" "0293468" 
"0295320" "0305060" "0309662" 
"0321559" "0326153" "0328952" 
"0339193" "0342231" "0347472" 
"0348101" "0348730" "0352778" 
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! "0353667" I "0355716" I "0361379" I 
i "0361617" I "0367527" I "0367528" I 
i "0371194" I "0376848" I "0380260" I 
i "0390654" I "0397432" I "0404813" I 
i "0408911" I "0420737" I "0430288" I 
! "0430289" I "0434142" I "0446854" I 
! "044 7558" I "0453830" I "0457949" I 
! "0461241" I "0461891" I "0462121" I 
"0474837" I "0475454" I "0479323" I i 
"0574016" I "0577118" I "0612484" Ii 
"0614587" I "RE35501").PN. OR i ! 

................................... , C.~-~-~?.Q.~~].:.~~~: ............................................ J ..................................................................... J .......................... . 

DD1 ! 8139 and (profile with activity) ! U& !DR !DN ! 2012/07/26! 
i i PGPUB· i i i 09·31 i 
i i U8PAT: i i i . i 

................... J ..................................................................................... J -~-~~ ......... L ........................ L ................ J ......................... J 
i base)) ! PGPUB; i i i 09:33 i DD2 !8139 and (profile with (baseline or ! U& !DR !DN !2012/07/26! 

.................... L .................................................................................... J~-~1 ........ L ...................... L ............... J ...................... J 

LJD! 8132 and (activity with generator with I U& !DR !DN ! 2012/07/26! 
! (left or remain$3 or after)) i PGPUB; ! ! ! 09:39 ! 
i I U8PAT; i i i i 

.................... .! ...................................................................................... J ~~~ ........ .1 ........................ .1 ................. J .......................... .1 

LJD63 ! 8132 and (activity with (left or ! U& !DR !DN ! 2012/07/26! 
! remain$3 or after)) I PGPUB; ! ! ! 09:39 ! 
i i U8PAT · i i i i 

................... J ..................................................................................... J ~~~ ...... .J ...................... .J ................. J ........................ J 

LJD1 ! 8132 and (activity with (generator or ! U& !DR !DN ! 2012/07/26! 
! calibrator) with (left or remain$3 or ! PGPUB; ! ! ! 09:40 ! 
i after)) i U8PAT; i i i i 

.................... ..! ...................................................................................... J !d.~~ ......... L ........................ L ................ J .......................... l 

LJD6 ! 8132 and (waste with (empty$3 or ! U& !DR !DN ! 2012/07/26! 
i emptied)) i PGPUB; i i i 11 :29 i 
i i LJ8PAT. ; ; i ; 

.................. ...! ........................................................................................ L~-~-~ ...... .J ...................... ..1 ................ ...! ........................ ..1 
8149 65 (U&20090318745-$ or U& ! U& OR ON !2012/11/27 

20080242915-$ or U8-20080177126-$! PGPUB; i 16: 10 
or U8-20080166292-$ or U& i U8PAT; 
20060151048-$ or U8-20070140958-$! USOCR 
or U8-20070213848-$ or U& ! 
20090312630-$ or U8-20110172524-$! 
or U8-20100312039-$ or U& ! 
20090312635-$ or U8-20080071219-$! 
or U8-20090131862-$ or U& ! 
20050277833-$ or U8-20050085682-$! 
or U8-20040092787 -$ or U& ! 
20090292156-$ or U8-20030139640-$! 
or U8-20090309465-$ or U& ! 
20080093564-$ or U8-20070282263-$! 
or U8-20090299277 -$ or U& ! 
20050187515-$ or U8-20110028775-$! 
or U8-20100286512-$ or U& 
20050203329-$) .did. or (U& 
20080097170-$ or U8-20070287895-
$) .did. or (U& 7612999-$ or U8-
7204797-$ or U&7169135-$ or U& 
7163031-$ or U&6870175-$ or U& 
6157036-$ or U&4585941-$ or U& 
4562829-$ or U&4336036-$ or U& 
4096859-$ or U&3997784-$ or U& 
3774036-$ or U&3714429-$ or U& 
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! 3710118-$ or US-7862534-$ or US
! 6767319-$ or US-6626862-$ or US
! 4585009-$ or US-6659934-$ or US
! 7838844-$ or US-5317506-$ or US
! 8137083-$ or US-8105269-$ or US-
! 8071959-$ or US-7925330-$ or US- , 
i 7813841-$) .did. or (U& 7734331-$ or i 
i U&5840026-$ or U&4625118-$ or ! 
! U& 7700926-$ or U&4406877-$ or ! 
! U&5395320-$ or U&6928338-$ or i 
! U&6731971-$ or U&6901283-$ or ! 
i U&6168563-$) .did. or ( US-3997784- I 

i 
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I S1 73 i 9 I S172 and radioactiv$2 i U& I OR I ON I 2012111I2si 

I J L I~ ; ; l12

:: i 
r74 ID54 i (light near3 project$3) same (signal ! U& !DR !DN !2012/11/28! I ! ! with detect$3 with peak) I PGPUB; ! ! ! 12:41 ! 

I .......... J .................. J ..................................................................................... J -~-~1 ..... J ...................... J ................ J ........................ J 
r75ID!("20050277833").PN. :u& :DR :DN i2012111128: 
i i i i PGPUB· i i i 12·58 i 

1 ............. 1 ..................... 1 ..................................................................................... ...l ~~~ ......... 1 ......................... 1 ................ .J ........................... 1 

r76iD![("6450936").PN. !U& !DR !DN !2012/11/28! ! i ! ! PGPUB· i i ! 12·58 i 

I I I I~~~ I I I . I 
I 81·11--i 68 ................ 1 ("u&·2c;c;9·a3·1·8145.~$--~;--Gs~--------------------------1 u& .................. i oR .................. i 0N------------12c;1·;1·a81·1·3·' 
! ! ! 20080242915-$ or U&20080177126-$! PGPUB; ! ! ! 15:24 
i i i or U&20080166292-$ or U& i USPAT; i i l 
! i i 20060151048-$ or U&20070140958-$! USOCR i i l 
! ! ! or U&20070213848-$ or U& ! ! ! ! 
! ! ! 20090312630-$ or U&20110172524-$! ! ! ! 
I ! I or U&20100312039-$ or U& I ! ! ! 
I i i 20090312635-$ or U&20080071219-$j i i ! 
i : i or U&20090131862-$ or U& i : : i 
! i ! 20050277833-$ or U&20050085682-$! i i ! 
! ! ! or U&20040092787-$ or U& ! ! ! ! 
i ! ! 20090292156-$ or U&20030139640-$! ! ! ! 
! ! ! or U&20090309465-$ or U& ! ! ! ! 
I ! i 20080093564-$ or U&20070282263-$l ! ! ! 
! ! ! or U&20090299277-$ or U& ! ! ! ! 
! ! ! 20050187515-$ or U&20110028775-$! ! ! ! 
! i ! or U&20100286512-$ or U& ! i i ! 
! i i 20050203329-$).did. or (US- ! i i ! 
! ! ! 20080097170-$ or U&20070287895-$! ! ! ! 
I i i or U&20060015056-$) .did. or (U& i i i ! 
! ! i 7612999-$ or U&7204797-$ or U& ! ! ! i 
I i 17169135-$orU&7163031-$orU& I i i ! 
i : i 6870175-$ or U&6157036-$ or U& i : : i 
! i ! 4585941-$ or U&4562829-$ or U& ! i i ! 
! ! ! 4336036-$ or U&4096859-$ or U& ! ! ! ! 
! ! ! 3997784-$ or U&3774036-$ or U& ! ! ! ! 
! ! ! 3714429-$ or U&3710118-$ or U& ! ! ! ! 
! ! i 7862534-$ or U&6767319-$ or U& ! ! ! i 
I ! i 6626862-$ or U&4585009-$ or U& i ! ! ! 
! ! ! 6659934-$ or U& 7838844-$ or U& ! ! ! ! 
! i ! 5317506-$ or U&8137083-$ or U& ! i i ! 
! ! ! 8105269-$ or U&8071959-$ or U& ! ! ! ! 
I i i 7925330-$ or U& 7813841-$) .did. or i i i ! 
! ! ! (U& 7734331-$ or U&5840026-$ or ! ! ! ! 
! ! i U&4625118-$ or US-7700926-$ or ! ! ! i 
I ! i U&4406877-$ or US-5395320-$ or i ! ! ! 
I i i U&6928338-$ or US-6731971-$ or j i i ! 
i : i U&6901283-$ or US-6168563-$ or i : : i 
i l l U& 7996068-$ or US-7141795-$) .did. i l l ! 
! ! ! or (U&3997784-$).did. ! ! ! ! 

118178 i[6852 mmi 600/1:s:30;:43; ;;;;i~ mi US: mi[OR mi[ON mi~2=01=3=/ 0=8=/ =13"i!I 
i ! ! i PGPUB· ! ! i 15·24 ! 

1 ............. , ..................... 1 ..................................................................................... ...1 -~-~~--------' ........................ , ................ ...! ...... · ................... , 
l[S179 i.15165 1[604/236,65-67,48,218.ccls. i~& i.nR i.f ON 1,12013/08/13j. 
i ; ; ; PGPUB· ; ; i 15·24 ; 
t l ~ l ' l l ~ . l 
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l ............. ll .................. .Jl ...................................................................................... Jl~~~ ......... ll ......................... 11 ................ .Jl ........................... 1 

LJtJL:__J~LJtJ:J 
DL5 l S180 and ((indicator or indication) ! U& !DR !DN ! 2013/08/13! 

! with lapse) ! PGPUB; ! ! ! 15:25 ! 
! ! USPAT; ! ! ! ! 

.................... ..! ...................................................................................... ..! !d.~~ ......... L ........................ L ................ J .......................... ! 

DD106 ! S180 and ((indicator or indication) ! U& !DR !DN ! 2013/08/13! 
! with time) ! PGPUB; ! ! ! 15:26 ! 
i i USPAT · i i i i 

................... ...! ..................................................................................... ...I .~.~~ ......... L ........................ L ................... L ........................ J 

DD10 ! S180 and (((indicator or indication) ! U& !DR !DN ! 2013/08/13! 
! with time) same (elution or ! PGPUB; ! ! ! 15:26 ! 
! generat$3)) i USPAT; i i l i 

.................. J ...................................................................................... J -~-~-~ ........ J ........................ ! ................ J .......................... ! 

DD! S177 and (((indicator or indication) I U& !DR !DN ! 2013/08/13! 
! with time) same (elution or ! PGPUB; ! ! l 15:26 ! 
! generat$3)) I USPAT; ! ! ! ! 

..................... L ...................................................................................... .l ~~~ ......... L ........................ L .................. L ......................... .l 

LJD! S180 and (((indicator or indication) i U& !DR !DN ! 2013/08/13! 
! with time) same elut$3) I PGPUB; ! ! ! 15:27 ! 
! ! USPAT; ! ! ! ! 

................... ..l ...................................................................................... ..! ~~~ ........ .! ......................... L ................ J ......................... .! 
S186 47 (U&20090312630-$ or U& ! US- OR ON l 2013/08/14! 

20110172524-$ or US-20090309465-$! PGPUB; 
or US-20090318745-$ or U& ! USPAT 
20100312039-$ or US-20110071392- ! 
$).did. or (US-4658017-$ or US- ! 
5346988-$ or U&6261606-$ or U& ! 
6502448-$ or U&3774036-$ or U& ! 
5109160-$ or U& 7862534-$ or U& ! 
8317674-$ or U&5362641-$ or U& ! 
3576998-$ or U&3655981-$ or U& ! 
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
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SYSTEM AND METHOD FOR CONTROLLING ELUTION 

FROM A RADIOISOTOPE GENERATOR WITH ELECTRONIC PINCH VALVES 

[0001] This application claims the benefit of U.S. Provisional Application No. 

60/818,808, filed July 6, 2006. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to the field of nuclear medicine. 

Specifically, embodiments of the invention relate to a system and method for starting and 

stopping elution of radioisotopes from a radioisotope generator with electronic pinch valves. 

BACKGROUND 

[0003] This section is intended to introduce the reader to various aspects of art that 

may be related to various aspects of the present invention, which are described and/or 

claimed below. This discussion is believed to be helpful in providing the reader with 

background information to facilitate a better understanding of the various aspects of the 

present invention. Accordingly, it should be understood that these statements are to be read 

in this light, and not as admissions of prior art. 

[0004] Nuclear medicine is a branch of health science that utilizes radioactive material 

for diagnostic and therapeutic purposes by injecting a patient with a small dose of the 

radioactive material, which concentrates in certain organs or biological regions of the patient. 

Radioactive materials typically used for nuclear medicine include Technetium-99m, lndium-

113m, and Strontium-87m among others. Some radioactive materials naturally concentrate 

toward a particular tissue; for example, iodine concentrates toward the thyroid. However, 

radioactive materials are often combined with a tagging or organ-seeking agent, which targets 

the radioactive material for a desired organ or biologic region of the patient. These radioactive 

materials alone or in combination with a tagging agent are typically defined as 

radiopharmaceuticals in the field of nuclear medicine. At relatively lower doses of the 

radiopharmaceutical, a radiation imaging system (e.g., a gamma camera) can provide an 

image of the organ or biological region that collects the radiopharmaceutical. Irregularities in 

the image are often indicative of a pathologic condition, such as cancer. Higher doses of the 

radiopharmaceutical may be used to deliver a therapeutic dose of radiation directly to the 

pathologic tissue, such as cancer cells. 

[0005] The production of radiopharmaceuticals inherently involves radioactive 

material. Accordingly, it is desirable for clinicians and other individuals that work around 

1 
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radioisotope elution systems to limit their exposure to the elution process and its products. 

Indeed, many elution systems and related devices (e.g., transportation and dispensing 

mechanisms) include shielding that limits the exposure of users to radiation from the elution 

system and its products. However, even when shielding is present, it may be desirable to 

further limit exposure generally involved with engaging or disengaging flow controls in the 

radioisotope elution system. In addition, existing systems can expose the flow controls and 

other mechanisms to radiation, an eluent, or other materials involved with an elution process 

or subsequent cleaning. These materials can adversely affect the life and operability of the 

flow controls. 

SUMMARY 

[0006] The present invention, in certain embodiments, is directed to a radioisotope 

elution system including electronic pinch valves disposed along flow lines of the radioisotope 

elution system. One or more electronic pinch valves may be positioned along the flow lines 

such that opening and closing the electronic pinch valves in defined combinations can stop 

and/or start an elution process. The electronic pinch valves may be arranged or configured to 

reduce the possibility of exposure of a user or operator to radiation from the elution system. 

For example, by preventing flow or controlling suction in components of the elution system, 

the electronic pinch valves may prevent or reduce the potential for spilling radioactive fluid 

when retrieving collected eluate from the elution system. Additionally, the electronic pinch 

valves may be configured for remote actuation, which may reduce the potential for exposing a 

user or operator to radiation from the elution system during operation. Further, the electronic 

pinch valves may be configured to avoid direct contamination of the valves themselves by 

operating to squeeze flow lines (e.g., tubing) together when closed and release the flow lines 

when open, thus avoiding direct contact between the valves and radioactive material and/or 

corrosive material in the flow lines. 

(0007] Certain aspects commensurate in scope with the originally claimed invention 

are set forth below. It should be understood that these aspects are presented merely to 

provide the reader with a brief summary of certain forms the invention might take and that 

these aspects are not intended to limit the scope of the invention. Indeed, the invention may 

encompass a variety of aspects that may not be set forth below. 

[0008] In accordance with a first aspect of the present invention, there is provided a 

radioisotope elution system, comprising a flexible radioisotope elution line, and an electronic 

pinch valve disposed externally about the flexible radioisotope elution line, wherein the 

electronic pinch valve includes a remote electronic control connector. 

[0009] In accordance with a second aspect of the present invention, there is provided 

a radioisotope elution system, comprising a radioisotope generator, an elution line coupled to 
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the radioisotope generator, wherein the elution line comprises a resilient circumferential wall 

disposed about a passage; and an electronic pinch valve disposed externally about the 

resilient circumferential wall. 

[001 OJ In accordance with a third aspect of the present invention, there is provided a 

method, comprising electronically manipulating a state of at least one electronic pinch valve 

disposed externally about at least one resilient flow line of a radioisotope elution system 

between constricting and not constricting the at least one resilient flow line to control elution of 

a radioisotope generator. 

[0011) Various refinements exist of the features noted above in relation to the various 

aspects of the present invention. Further features may also be incorporated in these various 

aspects as well. These refinements and additional features may exist individually or in any 

combination. For instance, various features discussed below in relation to one or more of the 

illustrated embodiments may be incorporated into any of the above-described aspects of the 

present invention alone or in any combination. Again, the brief summary presented above is 

intended only to familiarize the reader with certain aspects and contexts of the present 

invention without limitation to the claimed subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] These and other features, aspects, and advantages of the present invention 

will become better understood when the following detailed description is read with reference to 

the accompanying drawings in which like characters represent like parts throughout the 

drawings, wherein: 

[0013] FIG. 1 is a cross-sectional view of an embodiment of a radioisotope elution 

system including electronic pinch valves; 

[0014] FIGS. 2-6 are diagrams of various embodiments of a radioisotope elution 

systems including electronic pinch valves; 

[0015] FIG. 7 is a flowchart illustrating an embodiment of a nuclear medicine process; 

[0016] FIG. 8 is a diagram of an embodiment of a radiopharmaceutical preparation 

system; and 

[0017] FIG. 9 is a diagram of an embodiment of a nuclear medicine imaging system. 

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS 

[0018] One or more exemplary embodiments of the present invention are described 

below. In an effort to provide a concise description of these embodiments, some features of 

an actual implementation may not be described in the specification. It should be appreciated 

that in the development of any such actual implementation, as in any engineering or design 

project, numerous implementation-specific decisions may be made to achieve the developers' 

3 

628 of 2987



WO 2008/066586 PCT /US2007 /015566 

specific goals, such as compliance with system-related and business-related constraints, 

which may vary from one implementation to another. Such a development effort would be a 

routine undertaking of design, fabrication, and manufacture for those of ordinary skill having 

the benefit of this disclosure. 

[0019] FIG. 1 is a cross-sectional side view of an embodiment of a radioisotope elution 

system 1 O including a pair of electronic pinch valves 22,24 disposed on flow lines 26. It 

should be noted that a line may include a single line or a system of lines. The illustrated 

elution system 10 also may include a radioisotope generator 12, radiation shielding 14, an 

elution output assembly 16, an eluent supply bottle 18, and an eluate collection bottle 20. The 

elution output assembly 16 may include an elution shield 16A disposed about the eluate 

collection bottle 20. Each of the electronic pinch valves 22, 24 is coupled to a flow line 26 

(e.g., resilient tubing) of the elution system 10 to facilitate automatic and/or remote control of 

an elution process being performed by the elution system 10. One or both of the electronic 

pinch valves 22, 24 may be disposed at least partially within the radioisotope generator 12. 

[0020] In certain embodiments, the flow line 26 may include one or more lengths of 

resilient tubing in parallel or in series, or continuous, or intermittently coupled with other 

elution components, or a combination thereof. For example, a first portion of the flow line 26 

may be disposed upstream from the radioisotope generator 12, while a second portion of the 

flow line 26 may be disposed downstream of the radioisotope generator 12. Together, the first 

and second portions may represent the overall elution flow line 26. The electronic pinch 

valves 22, 24 may be disposed externally about the flow line 26 on various upstream and/or 

downstream portions relative to the radioisotope generator 12 or in proximity to fluid 

connectors on the radioisotope generator 12. In certain embodiments, a system operator may 

remotely coordinate activation or deactivation of the first and second electronic pinch valves 

22, 24 to stop or start an elution. Indeed, using the electronic pinch valves 22, 24, an operator 

or controller may cause the elution system 10 to complete a full or a partial elution (e.g., an 

elution to partially fill an eluate output container) without any radiation exposure. In other 

words, the operator can control liquid flow without opening the shielding 14, thereby 

substantially reducing the potential for radiation exposure. 

[0021) During an elution procedure performed with the elution system 10, eluent (e.g., 

saline) flows from the eluent supply bottle 18 through the generator 12, and is collected as 

eluate in the eluate collection bottle 20. In the illustrated embodiment, the eluent supply bottle 

18 is coupled to the generator 12 via a vented spike 28 and the tubing 26. The vented spike 

28 includes an eluent vent needle 28A and a container eluent output needle 28B. The tubing 

26 coupling the eluent supply 18 and the generator 12 may be referred to as an eluent input 

line 29 or eluent supply line 29. The eluent input line 29 may couple to the generator 12 via a 

generator eluent input needle 29A. The vented spike 28 may also couple to a vent 30 via the 
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tubing 26 to regulate pressure and facilitate flow of eluent out of the eluent supply bottle 18. 

The tubing 26 between the vent 30 and the eluent supply bottle 18 may be referred to as a 

supply vent line, an eluent vent line, or an input vent line 31. The vent 30 may include a check 

valve to allow air into the eluent supply bottle 18 while generally preventing backflow from the 

eluent supply bottle 18 through the vent 30 and into other areas of the elution system 10. The 

tubing 26 between the eluent supply bottle 18 and the generator 12 (i.e., the eluent input line 

29) may channel the eluent into the radioisotope generator 12 for flushing or generally eluting 

a daughter radioisotope from a parent radioisotope in the generator 12 and into the eluate 

collection bottle 20. The eluate collection bottle 20 may be coupled to the generator 12 via a 

hollow outlet needle 32 and the tubing 26 to facilitate such collection. The tubing 26 between 

the generator 12 and the eluate collection bottle 20 may be referred to as an eluate collection 

line 33 or eluate output line 33. The eluate output line 33 may couple to the generator 12 via 

a generator eluate output needle 33A. 

[0022] The generator 12 may include a container or a shielded container designed to 

hold a parent radioisotope, such as Molybdenum-99, absorbed to alumina beads or another 

suitable exchange medium. Over time, the parent radioisotope may decay to produce a 

daughter radioisotope. For example, Molybdenum-99 may decay to form Technetium-99m as 

its daughter radioisotope. Molybdenum-99 has a half-life of approximately 67 hours. Thus, 

short-lived Technetium-99m, which has a half-life of approximately 6 hours, may continually 

be produced inside the generator 12 during operation. Once a certain amount of the 

radioisotope is present, the radioisotope elution system 10 may be ready for "milking." In 

other words, the radioisotope may be ready to be collected from the generator 12 via an 

elution process, which may begin with flowing eluent through the generator 12. The daughter 

radioisotope (e.g., Technetium-99m) is held chemically less tightly than the parent 

radioisotope, thereby enabling flow of eluent to flush the desired daughter radioisotope from 

the radioisotope generator 12 into the eluate collection bottle 20 as a component of the eluate. 

In some embodiments, a wet elution process is utilized, wherein the generator 12 generally 

remains charged and eluate is removed via the eluate collection bottle 20 at designated times. 

[0023] The eluate collection bottle 20 may have a standard or predefined volume. 

Additionally, the eluate collection bottle 20 may begin in an evacuated condition. Thus, when 

the eluate collection bottle 20 is attached to the elution system 10, it creates a suction or 

pressure drop into the eluate collection bottle 20. This pressure drop may essentially drive the 

elution system 10. For example, the suction of the eluate collection bottle 20 may draw the 

eluate residing in the generator 12 into the eluate collection bottle 20 via the tubing 26 and the 

outlet needle 32. In turn, the vacancy in the generator 12 created by moving the eluate into 

the eluate collection bottle 20 may result in eluent being drawn into the generator 12 from the 

eluent supply bottle 18. This transfer of eluent through the generator 12 facilitates production 
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