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PO Box 1450 
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FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Charles R. Quirico 56782.1.8 
CONFIRMATION NO. 7402 

POWER OF ATTORNEY NOTICE 

111111111111111111111111]~!l]~~1~~1~~HUUI ~11111111111111111111111111 

Date Mailed: 05/06/2014 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/29/2014. 

•The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/sleutchit/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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APPLICATION NUMBER 

12/137,377 

31834 
Bracco Research USA Inc. 
c/o Bracco Diagnostics Inc. 
259 Prospect Plains Road 
Building H 
Monroe Township, NJ 08831 

FILING OR 3 71 (C) DATE 

06/11/2008 

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 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Charles R. Quirico RB116 US 
CONFIRMATION NO. 7402 

POA ACCEPTANCE LETTER 

111111111111111111111111]~!l]~~1~~1~~HUUH1111111111111111111111111 

Date Mailed: 05/06/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/29/2014. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/sleutchit/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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P"fCliSBf81A {12-08) 
.'\ppwved for tm<i thmugi111130!2011. OMS 0551,0035 

lLS. P'°!<mt and Tradamark Office; U.S. DEPARTMENT OF COMMERCE 
Under the P:>perwori\ Reduction Act of 1995, r.o persm15 am rm:i~lmd to mspor.d to 1.'l mllec\ir;n ~JI infm-maUor. unle&s it disp:ays a valid OMS control ~~mtier. 

PATENT~ POWER OF ATTORNEY ! Patent Number , 8,708,352 !""is.sue Date 14/29/2014--.---·····················--nnnnrm• 
OR : Flrst Nameci .. ii-i-~entorn I Charles R ... ODIR!co---·--····--~·····--········· 

REVOCATION OF POWER OF ATTORNEY r-------------------·······--············+-nnn·---
WITH A NEW POWER OF .ATTORNEY i TitlE: ) Cabinet Structure Config~raiions For 

AND i ! Infusion Systems 
'••••••••••••••••••••••"""'"'""""""•••••••»»»•1----•--••nnnnnnnn>•>._.__.,,,,,,,,,,,._,,,,,_._..-u_._. ................ . 

CH.ANGE OF CORRESPONDENCE ADDRESS i Attorney Docket Number! RB116 US 

I hereby revoke all previous powers of attorney given in the above-identified patent 

OR 

[8J 
OR 

A Power of Attorney is Sl1brnitted herewith. 

I hereby appoint Practitioner(s) associated with the following Customer Number as my/our 
attomey(s) or agent(s} with respect to the patent identified above. and to transact all business in 
tile United States Paterii and Trademark Office connected therewith: 

I hereby appoint Practitioner(s) narned below as myiour attorney(s) or agent(s) with respect to the patent identified 
above, and to transm;t all business in the United States Patent and Trademark Office corme1;ted therewith: 

---''''''''''''''u•••••••••••••••·~---------- __________ .._..,..,.__ '''''''''''''-~''''''''''''''''''••••••••••••~~--------~--~~~--------; 

. Prac:titioner(s) Name Registration Number t .......... , ··---------------.............................. i .............................. ,,,______________ _ ___________________________ ._. 
~,,,,,,,,,,, ............................... ._._._._._._._._._._._._._._._ .................... ,,,,,,,,,,,,,,,,,,,,,,, ••• -. .................................. .} ......................... ,,,,,,,,,,,,,,,, .............................................................................................. HHH••••••••••••••••: r== ==-== ---J=__-=:: ==--····--~~~~~~~==~~~---······--·j 
L________________ ----------"-------------------------------·················~~------------ --------------------------------------------------··········J 

Piemm recognize or change the conespondence address for the above,identified pilte11t !o: 

[8} The address associated with the above-me11tim1ed Customer Number. 

OR 

n The address associated with Cus\omer Number: 

OR 
1•••••••••"n•~::::~:::::::J 

"T'.T--~~-~~~~:~--~:-~:r··------------------------------------------------- .. ---------------------------------------------------------------------------------------------------------------------------------------------------------.. -
----·---------------~--------+-----~------------·-----------------·--------------------·~---· 

Address I 

City ·····--·······----·····t·····························-------------n·~---~·--------------------~S-"t_a_t~·~~~J-----~ ... --~~~~~~~~~~~~---·······"J~I~ ................... ~~~~~~~~~=-~n 
CountfY_______ ! -----------~--------------------------····················~---------------

.......................................................................................................................................... ,. ................ ~·-·········--··------···························----------------------------.. ------------------
Telephone ! I Emai! ! 
I am the: 

L._ _ _] Inventor, having owmirship of the pater.t. 

OR 
f)<l Paten! owner 
L.~ Statement under 37 CFR 3. 73(b) (Form PTO/SB/96) submitted herewith or filed an ............................... ____________________________________ ,. 

!:l.O.TJ;: Sigflatures c! aii the =~ve~tcrs cr pa;er:t owners r;f tlw e:"lfae l:;terest oi- thei~ mpmsental=ve\s) are mq:.iired. S~bm:t mtiitip:e fr;rrns if more than om; 
sigr.atum ls mqu:rad, Ge"?e be:cw" 

Thir; (".oi!r;~;tki:1 of inforn-o'1tion is mqu:red by 37 CFR i.31, 1.3:/ am! 1.33. The infr.;rr..alion :r; ~erJ:Jired to obta!rl or rn!o:in <1 bem3f;t by the p\JbHc which is ki me (ar.d by !he 
USPTO ;r.; process) l.1'1 '-if.if.'lit'>.<tiofl. Cr;nfaient:ai:ty is governed by 36 U.S.C. 122 and 37 CFR ; .11 ;;md 1.14. Th:~ coH<it:tior. is as!im<ited tfJ l;i<e 3 rnin~!e:s to complale. 
ir.duding go;!haring, pmparing, and s~bmiii:ng tha comr;le!ed applir;,,.!lm1 focm to tlie USPTO. Time w11: vo;ry EJE>pend:ng upm thf.1 individ~el c;rne. Any co:>1men!~ on 
!he ammmt of t:me ytlll requ:re to compl<:tE> n1::s form and/or suggestions fur rf.1duc\ng lM:s burden. shcu:rJ be sent to the Chief !nfomialicn Officer. U.S. Patam and 
TrmiE>mark Office. U.S. Depar!ment fJl C~Jmmo'lrc:<i, P,O. Sox 1450. Alexm1dno;. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patant!'i, P.O. Soi< 1450, A!e:irn1m:irla, VA 22313-1450. 

If you need assistance In completing the form. cal/ 1,BOIJ,pTQ-9199 and selec:t oplion 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 thls 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 flied 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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This correspondence is being electronically filed using the EFS-WEB Electronic Filing System of the United States Patent and Trademark Office on: 
PTO/SB/96 (07-09) 

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 displays a valid OMB control number. 

April 29, 2014 

STATEMENT UNDER 37 CFR 3.73(b) RB116US 

ApplicanUPatent owner: Bracco Diagnostics Inc. 

Application No./Patent No.: ___ 8_,7_0_8_,3_5_2 ________ _ Filed/Issue Date: 4/29/2014 

Titled: 
Cabinet Structure Configurations For Infusion Systems 

Bracco Diagnostics Inc. ______________________ ,a corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

1. D the assignee of the entire right, title, and interest in; 

2. D an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is ____ %);or 

3. ~ the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel , Frame , or for which a 
copy therefore is attached. 

OR 

B. ~ A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: inventors: E.B., J.C., D.C., P.M., C.Q. Bracco Diagnostics Inc. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 022011 Frame 0371 or for which a copy thereof is attached. 

2. From: Janet L. GELBACH To: Bracco Diagnostics Inc. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 024 712 Frame 0042 or for which a copy thereof is attached. 

3. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame ________ _ or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

~ As required by 37 CFR 3.73(b)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/M. Caragh Noone, Reg. No. 37, 197/ April 29, 2014 

Signature Date 

M. Caragh Noone US Chief Patent Counsel for Bracco Research USA Inc. 

Printed or Typed Name Title 
This collection of information is required by 37 CFR 3.73(b). 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. 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, call 1-800-PT0-9199 and select option 2. 5 of 2153



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/47 (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.O. 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: 

I 31,834 I 
OR 

D The attached Request for Customer Number (PTO/SB/125) form. 

PATENT NUMBER APPLICATION NUMBER 
(if known) 

8,708,352 12/137,377 

Completed by (check one): 

D Applicant/Inventor /M. Caragh Noone, Reg. No. 37,197/ 

Signature 

0 Attorney or Agent of record 37,197 M. Caragh Noone, Reg. No. 37, 197 

(Reg. No.) Typed or printed name 

D Assignee of record of the entire interest. See 37 CFR 3.71. (609) 514-2454 
Statement under 37 CFR 3.73(b) is enclosed. Requester's telephone number 
(Form PTO/SB/96) 

D Assignee recorded at Reel Frame April 29, 2014 

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-'------------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 estima led 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.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 
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 Acknowledgement Receipt 

EFSID: 18888107 

Application Number: 12137377 

International Application Number: 

Confirmation Number: 7402 

Title of Invention: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

First Named Inventor/Applicant Name: Charles R. Quirico 

Customer Number: 22859 

Filer: Mary Caragh Noone/Pamela Gewirtz 

Filer Authorized By: Mary Caragh Noone 

Attorney Docket Number: 56782.1.8 

Receipt Date: 29-APR-2014 

Filing Date: 11-JUN-2008 

Time Stamp: 12:54:59 

Application Type: Utility under 35 USC 111 (a) 

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.) 

265680 

1 Miscellaneous Incoming Letter 
4-29-14_a_transmittal_sb21 - R 

2 
Bl 16-US.pdf 

no 
8faed0cfdbfdb556953a2746c31 aa0752b03 

b322 

Warnings: 

Information: 
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2 Power of Attorney 
4-29-14_b_sb81 a_Revoke-w-

NewPoA_xcuted_RB 116-US.pdt 

147475 

no 2 
64966a 1 a6b7b7f9971 d02d04e07a3daf98d 

c9acc 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

842975 

3 
Assignee showing of ownership per 37 4-29-14_c_sb96_stmnt3-73b_R 

no 2 
CFR 3.73. Bl 16-US.pdf 

101e69415347b80e7396fbf9ee 1161 ace04( 
230f 

Warnings: 

Information: 

205152 

4 Maintenance Fee Address Change 
4-29-14_d_sb47 _FeeAddressln 

no 2 
dication_RBl 16-US.pdf 

20d38763abef4f0e782c1 ef4e115f6c6806d 
5c7b 

Warnings: 

Information: 

Total Files Size (in bytes) 1461282 

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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Doc Code: TRAN.LET 

Document Description: Transmittal Letter 
PTO/SB/21 (07-09) 

Approved for use through 07/31/2012. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

TRANSMITTAL 
FORM 

(to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission 8 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Attorney Docket Number 

. . . . 

6/11 /2008, issued 4/29/2014 

Charles R. QUI RICO 

3618 

Erez GURARI 

RB116 US 

ENCLOSURES (Check all that apply) 

D D D After Allowance Communication to TC 
Fee Transmittal Form Drawing(s) 

D D Licensing-related Papers D Appeal Communication to Board 
Fee Attached of Appeals and Interferences 

D D Petition D Appeal Communication to TC 
Amendment/Reply (Appeal Notice, Brief, Reply Brief) 

D D Petition to Convert to a D After Final Provisional Application Proprietary Information 

D ~ Power of Attorney, Revocation D Status Letter Affidavits/declaration(s) Change of Correspondence Address 

D D Terminal Disclaimer 0 Other Enclosure(s) (please Identify 
Extension of Time Request below): 

D Express Abandonment Request D Request for Refund 
Forms PTO/SB/81 A and PTO/SB/96; and 
PTO/SB/47: Fee Address Indication form 

D Information Disclosure Statement D CD, Number of CD(s) 

D Landscape Table on CD 

D Certified Copy of Priority I Remarks I 
Document(s) 

No fee is believed due: Revoke with New Power of Attorney; Corr & Fee Address so MF 

D Reply to Missing Parts/ statements are mailed to Customer No. 31,834. However, if any fees are deemed necessary, 
Incomplete Application the Director is hereby authorized to charge any required fees and credit any overpayments to 

D Reply to Missing Parts Deposit Account No. 50-2168. 
under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name 

Signature 
/M. Caragh Noone, Reg. No. 37,197/ 

Printed name 
M. Caragh Noone 

Date April 29, 2014 I Reg. No. 137,197 

r 
""" CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

Electronically Filed Using the EFS-WEB Electronic Filing System of the United States 

\!::yped or printed name Patent and Trademark Office on: I Date I April 29, 2014 

This collection of information is required by 37 CFR 1.5. 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 and1 .14. This collection is estimated to 2 hours 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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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 US PTO becomes aware of a violation or potential 
violation of law or regulation. 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

12/137,377 04/29/2014 

22859 7590 04/09/2014 

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

PATENT NO. 

8708352 

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. 

56782.1.8 7402 

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 845 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): 

Charles R. Quirico, Warren, NJ; 
Ernest Balestracci, Iselin, NJ; 
Jacob S. Childs, Minneapolis, MN; 
Peter B. Madson, Shanghai, CHINA; 
Daniel V. Clements, Minneapolis, MN; 
Janet L. Gelbach, New Albany, IN; 

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. 

IR103 (Rev. 10/09) 
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Change(s) 

applied 

to document, 

/T.C.T ./ 
5/3/20i2 

Utility Patent Application 
Practitioner Docket No. 56782.1.8 

CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

RELATED APPLICATIONS 

[01] The present application is related to the following commonly assigned utility 

patent applications, all of which are filed concurrently herewith and all of which 
12/l 77756 

are hereby incorporated by reference in their entireties: P1aclitio11e1 Doelwt P~o. 

56782.1.5, entitled: SHIELDING ASSEMBLIES FOR INFUSION SYSTEMS; 
j 2/17776) 

PFSstitisFleF Dssl~et ~ds. 88782.1.8, entitled: INFUSION SYSTEM 
12/l )J)6+ 

CONFIGURATIONS; and PFestitienor Dseltet Ne. §6782.1.7, entitled: INFUSION 

SYSTEMS INCLUDING COMPUTER-FACILITATED MAINTENANCE AND/OR 

OPERATION AND METHODS OF USE. 

TECHNICAL FIELD 

[02] The present invention pertains to systems that generate and infuse 

radiopharmaceuticals, and, more particularly, to cabinet structures supporting the 

systems. 

BACKGROUND 

[03] Nuclear medicine employs radioactive material for therapy and diagnostic 

imaging. Positron emission tomography (PET) is one type of diagnostic 

imaging, which utilizes doses of radiopharmaceutical, for example, generated by 

elution within a radioisotope generator, that are injected, or infused into a patient. 

The infused dose of radiopharmaceutical is absorbed by cells of a target organ, 

of the patient, and emits radiation, which is detected by a PET scanner, in order 

to generate an image of the organ. An example of a radioactive isotope, which 

may be used for PET, is Rubidium-82 (produced by the decay of Strontium-82); 

and an example of a radioisotope generator, which yields a saline solution of 

Rubidium-82, via elution, is the CardioGen-82® available from Bracco 

Diagnostics Inc. (Princeton, NJ). 

1 
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Approved for use through 07/31/2012. OMB 0651- 31 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COM RCE description: Information Disclosure Statement (IDS) Filed 

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

ION DISCLOSURE 
BY APPLICANT 

under 37 CFR 1.99) 

Examiner Cite 
Initial* No 

Patent Number 

Examiner c·t N Publication 
Initial* 1 e 0 Number 

Kind 
Code1 

20110209764 

Application Number 12137377 

Filing Date 2008-06-11 

First Named Inventor Charles R. Quirico 

Art Unit 3618 

Examiner Name Erez Gurari 

Attorney Docket Number 56782.1.8 

U.S.PATENTS 

Issue Date 
Name of Patentee or Ap 
of cited Document 

Uber 

Remove 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

Add 

Remove 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

If you wish to add additional U.S. Published A lication citation information pleas click the Add button. Add 

Examiner Cite Foreign Document 
Initial* No Number3 

244513 SU 

2 RU 

2131273 RU 

Kind Publication 
Code4 Date 

Name of P entee or 
Applicant of 
Document 

1969-12-31 Bogoudinov 

2006-12-10 Shchetinin 

1999-06-10 Sajens 

Remove 

Pages,Columns,Lines 
where Relevant T5 
Passages or Relevant 
Figures Appear 

D 

D 

D 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E. 
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Receipt date: 11 /08/2013 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 D 

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

EXAMINER SIGNATURE 

Examiner Signature I /Erez Gurari/ I Date Considered I 03/31/2014 

*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. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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Receipt date: 11 /08/2013 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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). 

[.8J 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) 2013-11-08 

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. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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Receipt date: 11 /08/2013 12137377 - GAU: 3618 
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. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
EFS Web 2.1.17 
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Approved for use through 07/31/2012. OMB 0651- 31 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COM RCE description: Information Disclosure Statement (IDS) Filed 

Examiner Cite 
Initial* No 

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

ION DISCLOSURE 
BY APPLICANT 

under 37 CFR 1.99) 

Patent Number 

Application Number 12137377 

Filing Date 2008-06-11 

First Named Inventor Charles R. Quirico 

Art Unit 3618 

Examiner Name Gurari, Erez 

Attorney Docket Number 56782.1.8 

U.S.PATENTS 

Issue Date 
Name of Patentee or Ap 
of cited Document 

Remove 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

Add 

Remove 

Examiner c·t N Publication 
Initial* 1 e 0 Number 

Kind 
Code1 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

If you wish to add additional U.S. Published A lication citation information pleas click the Add button. Add 

Remove 

Pages,Columns,Lines 
Examiner Cite Foreign Document 
Initial* No Number3 

Kind Publication 
Code4 Date 

Name of P entee or 
Applicant of 
Document 

where Relevant T5 
Passages or Relevant 
Figures Appear 

Initials* 

EP 1989-06-07 
International Business 
Machines Corporation 

ional Foreign Patent Document citation information please click the Add button 

NON-PATENT LITERATURE DOCUMENTS 

Include name of the author (in CAPITAL LETTERS}, title of the article (when appropriate}, title o he item 

D 

(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number( T5 
publisher, city and/or country where published. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E. 
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Receipt date: 01 /02/2014 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Gurari, Erez 

Attorney Docket Number 56782.1.8 

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 it:rez Gurari/ I Date Considered I 03/31i20i4 
*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. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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Receipt date: 01 /02/2014 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Gurari, Erez 

Attorney Docket Number 56782.1.8 

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 
[8J 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) 2014-01-02 

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. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
21 of 2153



Receipt date: 01 /02/2014 12137377 - GAU: 3618 
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. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
EFS Web 2.1.17 

22 of 2153



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 12137377 

Filing Date 2008-06-11 

INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Gurari, Erez 

Attorney Docket Number 56782.1.8 

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 

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 0 319 148 EP 1989-06-07 International Business D Machines Corporation 

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. 

EFSWeb2.1.17 

23 of 2153



Application Number 12137377 

Filing Date 2008-06-11 
INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Gurari, Erez 

Attorney Docket Number 56782.1.8 

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. 

EFSWeb2.1.17 

24 of 2153



Application Number 12137377 

Filing Date 2008-06-11 
INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Gurari, Erez 

Attorney Docket Number 56782.1.8 

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). 

D See attached certification statement. 

~ 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) 2014-01-02 

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. 

EFSWeb2.1.17 

25 of 2153



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. 

EFSWeb2.1.17 

26 of 2153



Europaisches Patentamt 

European Patent Office 

Office europeen des brevets 

@ Publication number: 0 319 148 
A2 

@ EUROPEAN PATENT APPLICATION 

@ Application number: 88310567.8 

@ Date of filing: 10.11.88 

© Priority: 30.11.87 US 127000 

@ Date of publication of application: 
07.06.89 Bulletin 89123 

@ Designated Contracting States: 
DE FR GB 

@ Int. Cl.4: GOSF 12108 

@ Applicant: International Business Machines 
Corporation 
Old Orchard Road 
Armonk, N.Y. 10504(US) 

® Inventor: Blount, Marion Lee 
554 Eleanor Drive 
Mahopac New York 10541(US) 
Inventor: Morgan, Stephen Paul 
9617 Great Hill Trail No. 221 
Austin Texas 78759(US) 
Inventor: Rader, Katalin Anna Veronika 
49038 Smokey Valley 
Austin Texas 78731(US) • 

<§) Representative: Hawkins, Anthony George 
Frederick 
IBM United Kingdom Limited Intellectual 
Property Department Hursley Park 
Winchester Hampshire S021 2JN(GB} 

@ Method of operating a multi-processor system for the transfer of data between processor units. 

@ A method for minimising 1/0 mechanical assess operations on secondary storage devices in a data 
processing system having a plurality of processor units interconnected in a cluster configuration to permit each 
processor unit to request and obtain data that is resident only on a secondary storage device of one processor 
unit. The method involves the steps of maintaining at each processor unit information about each copy of data 
that has been sent from the unit to another unit to permit a second request to the unit to be serviced by 
transferring a copy of the data from the main memory which is storing the data to the requesting unit rather than 

Nservicing the request with a relatively slow 1/0 accessing operation to a secondary storage device. 
c::c PROCESSOR PROCESSOll 

IS 

CD 
~ 
(¥) 

0 
Q. 
w 

PROCESSOR 
c 
!!!. 

SWITCll 

Xerox Copy Centre 

PROCESSOR 
D 

!!!. 

27 of 2153



EP 0 319 148 A2 

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 
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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 

3 

29 of 2153



EP 0 319 148 A2 

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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OPEN SYSTEM CALL 
.!! 

t 
OS EXAMINES ROOT SYSTEM DIRECTORY 

FINDS 11U11 ENTRY 
f 

y 
OS EXAMINES THE "U'' DIRECTORY 

FINDS "SMORGAN" ENTRY 
J! 

t 
OS EXAMINES "SMORGAN" DIRECTORY 
FINDS "DATABASE" IS A FILE. AC IS 

! UNIT lOC, ID = FID 
y 

lOA SENDS MESSAGE 1 TO 10 C 
REQUESTING THAT FILE "FID" 

! FOR lOA 

"' TO FIG. 12B 

FI G 12A 
·~ 
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EP 0 319 148 A2 

FROM FIG.12A . 
lOC DETERMINES WHERE FILE FD IS. 
FID INDEXES INTO FID TABLE. FINDS 

Q LOCATION OF DISK BLOCKS 

y 
lOC DETERMINES THAT FILE FID IS 

NOT OPEN 
!! 

t 
lOC ISSUES CREATE SEGMENT SERVICE 
WITH SPECIFIED PARAMETERS. SEGMENT 

l S ID IS RETURNED 

t 
lOC SENDS MESSAGE 2 TO lOA INCLUD-

ING SEGMENT ID S 
J 

y 
lOA DETERMINES THERE IS NO LOCAL 

SEGMENT ASSOCIATED WITH 
! FILE FID 

v 
lOA ISSUES CREATE REMOTE SEGMENT 
SERVICE. DUMMY SEGMENT SA CREATED 

1 
t 

lOA ISSUES BIND REMOTE SEGMENT 
SERVICE. RELATES SA TO S TO PID 

!1 IN ENTRY OF SIT TABLE 

t 
lOA NOTIFIES APPLICATION PROGRAM 
THAT /U/SMORGAN/DATABASE/ IS OPEN 

!:! 

FIG. 12B 
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APPLICATION PROGRAM EXECUTING ON 10 ISSUES SCHMAT CALL TO MAP SA 

. 

lOA ISSUES SCHMAT CALL TO MAP SA 
FOR READ/WRITE ACCESS 

!:. 
v 

OS ON lOA INTECEPTS SCHMAT CALL 

~ 
y 

OS INSPECTS SIT AN DETERMINES THAT 
SA IS BOUND TO S ON lOC 

f 
-t 

OS ON lOA ISSUES MAP PAGE RANGE TO 
MAP SEGMENT SA INTO ADDRESS SPACE 

D OF APPLICATION 

y 
OS DETERMINES FILE FID HAS BEEN 

MAPPED TO SA AND NOTIFIES 
~ APPLICATION 

FIG. 13 
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APPLICATION ~ROGRAM EXECUTING ON lOA REQUEST PAGE P OF SEGMENT SL FOR FILE F 

,y 

lOA REQUESTS PAGE P OF FILE IN A 
SEGMENT SL FOR READING 

a 
t 

THE APPLICATION PAGE FAULTS ON 
THE REQUEST FOR PAGE P 

~ 

t 
OS INTERCEPTS PAGE FAULT AND 
DETERMINES CAUSE OF FAULT WAS 

£ FOR REQUEST TO P OF SL 

t 
lOA DETERMINES THAT SL IS A REMOTE 

SEGMENT CORDINATED BY lOC 
Q 

y 
lOA DETERMINES SL IS BOUND TO 

REMOTE SEGMENT SR 
! 

y 
lOA SENDS MESSAGE 1 TO lOC REQUEST-
ING COPY OF PAGE P FROM SR 

! 
y 

lOC CHECKS VSM TABLE FOR P OF SR 
AND FINDS THAT lOB HAS A COPY OF SR 

~ 
' y 

lOC DETERMINES THAT SR IS BOUND TO 
SEGMENT ST IN lOB 

!! 

lOC SENDS MESSAGE 2 TO lOB TO SEND 
PAGE P OF ST TO lOA AND THAT lOA 

I REFERS TO ST AS SL. 

FIG. 14 
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UPDATE OF VSMT BY UNIT lOC AFTER lOB SENDS COPY TO lOA IN RESPONE TO 
APPLICATION PROGRAM EXECUTING ON lOA REQUESTING PAGE P OF SEGMENT SL FOR FILE F 

.. 

lOA REQUESTS PAGE P OF FILE F IN A 
SEGMENT SA FOR READING 

A 
t 

THE APPLICATION PAGE FAULTS ON 

~ 
THE REQUEST FOR PAGE P 

y 
OS INTERCEPTS PAGE FAULT AND 
DETERMINES CAUSE OF FAULT WAS 

c FOR REQUEST TO P OF SA 

t 
lOA DETER.~INES THAT SA IS A LOCAL 
SEGMENT BOUND TO REMOTE SEGMENT S 
~ AND lOC IS AC 

v 
lOA SENDS MESSAGE 1 TO lOC REQUEST-
ING lOC SEND SEND COPY OF PAGE P OF 

! SEGMENT S TO lOA 

. y 
lOC CHECKS VSM TABLE FOR P OF S 
AND FINDS THAT lOB HAS A COPY OF 

! PAGE P IN ITS MEMORY 

t 
lOC SENDA MESSAGE 2 TO !OB REQUEST-
ING lOB TO SEND COPY OF PAGE P OF 

~ SEGMENT S TO lOA 

lTo FIG. 15 B 
FIG. lSA 
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FROM FIG. 15A 

'" 
lOA ADDS ENTRY IN SVM TABLE FOR 

PAGE P OF SEGMENT S 
g 

t 
TO FIND ENTRY. HASH SEGMENT ID FOR 

S:i. AND PAGE NUMBER P TO INDEX 
Hl INTO HASH ANCHOR TABLE 

y 
DETERMINE IF HASH CHAIN IS ~TY 

CHECK EMPTY BIT WHICH IS 
H2 0 SINCE THERE IS ON:E ENTRY 

y 
FOLLOW CHAIN TO FIND ENTRY iOR PAGE 
P OF SEGMENT S AT UNIT lOB • THIS 

H3 IS ENTRY E 
y 

ALLOCATE ENTRY F FROM FREE LIST 
OF UNUSED ENTRIESIN VSM TABLE 

H4 

y 
UPDATE VALUES IN ENTRY F, PROCESSOR 
ID, PAGE NO.,LOCAL SEGMENT ID, AND 

HS STATE FIELD 

y 
ADD ENTRY TO HASH CHAIN BY REQUEST-
COPYING NEXT ENTRY INDEX FIELD OF E 

H6 INTO F, AND NUMBER F TO TO ENTRY E 
y 

lOB LOCATES COPY OF PAGE P OF ITS 
SEGMENT S IN ITS MEMORY 

1 
I 

lOB SENDS MESSAGE 3 CONTAINING p 
OF SEGMENT S TO lOA 

!! 
y 

lOA STORES PAGE P OF S IN MEMORY 
' ·CHANGES VIRTUAL ADDRESS TO SA,AND 
! SETS PROTECTION KEY 

FIG. 15B 
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USING PROCESSOR REQUESTS ACCESS COORDINATOR (AC) lOC TO CAST OUT PAGE 

' 

lOA SELECTS PAGE P OF SEGMENT.SA 
FOR REPLACEMENT 

! 
y 

lOA DETERMINES P IN IN SA WHICH IS 
LOCAL SEGMENT BOUND TO REMOTE S 

~ WHOSE AC IS UNIT lOC 

y 
lOA SENDS MESSAGE l TO lOC REQUEST-

ING PERMISSION TO CAST P OUT OF 
c SEGMENT S 

y 
lOC CHECKS VSM TABLE FOR ALL ENTRIES 
TO PAGE P OF SEGMENT S AND FINDS 

!1 TWO COPIES OF PAGE P IN lOA - !OB 

lOC DETERMINES THAT SINCE TWO COPIES 
ARE AVAILABLE IN CLUSTER ONE MAY 

~ CAST OUT 

y 
lOC SENDS MESSAGE 2 TO 10 ADVISING 

THAT PAGE P MAY BE CAST OUT 
! 

y 
10 A CASTS PAGE P OF SEGMENT S 

OUT OF ITS MAIN MEMORY 
G 

FIG. 16 
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USING PROCESSOR REQUESTS ACCESS COORDINATOR (AC) lOC TO CAST OUT PAGE 
WHICH IS NOT IN MEMO RYwhich is not in I 1emory 

lOA SELECTS PAGE P OF SEGMENT SA 
FOR REPLACEMENT 

! 
y 

lOA SENDS MESSAGE 1 TO lOC REQUEST-
ING PERMISSION TO CAST P OUT OF 

!! SEGMENT S 

y 
lOC CHECKS VSM TABLE FOR ALL ENTRIES 
TO PAGE P OF SEGMENT S AND FINDS 

f NO COPIES OF PAGE P 

t 
lOC DETERMINES THAT IT HAS ENOUGH 

SPACE TO HOLD PAGE P OF SEGMEMT 
Q s 

t 
lOC SENDS MESSAGE 2_TQ !OA REQUESTING 

COPY OF PAGE PAGE P OF SEGMENT S 
~ 

y 
!OA SENDS COPY OF PAGE P FROM 

SEGMEMT S TO UNIT lOC WITH MESSAGE 
! 3 

t 
lOC ADDS PAGE P OF SEGMENT S TO 

MEMORY 
Q 

t 
lOC UPDATES VSM TABLE ENTRY FOR P 

!! 

FIG. 17 
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ACCESS COORDINATOR (AC) DETERMINES THAT A PAGE IS TO BE CACHED 

t 

lOA SELECTS PAGE P OF SEGMENT SA 
FOR REPLACEMENT 

!. 
y 

lOA SENDS MESSAGE 1 TO lOC REQUEST-
ING PERMISSION TO CAST P.OUT OF 

~ SEGMENT S 

y 
lOC CHECKS VSM TABLE FOR ALL ENTRIES 
TO PAGE P OF SEGMENT S AND FINDS 

£ NO COPIES OF PAGE P 

y 
lOC DETERMINES THAT IT HASN'T ENOUGH 

SPACE TO HOLD PAGE P OF SEGMEMT 
D s 

y 
lOC DETERMINES lOB IS SHARED MEMORY 

UNIT AND REQUESTS !OB TO CACHE 
! OF SEGMENT S 

p 

y 
lOC UPDATES VSM TABLE ENTRY FOR P 
TO INDICATE COPY CACHED BY lOB 

~ 
y 

lOB ALLOCATES PAGE FRAME FOR P 
G 

AND REQUESTS COPY OF P FROM lOA 

y 
lOA SENDS COPY OF PAGE P TO lOB 

H 

FIG. 18 
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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. 
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enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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1 "'tf,· SU244513A1 1969-12-31 DEVICE of [di] INTRODUCTIONS OF RADIOACTIVE 
APPLICATORS AND TRANSPORTATION OF THE [GINEKOLOGICHESKIKHBOLNYKH] (en) 

~ B~b~So~~t'aphSc f.)at.a Original Assignees: TSentr»~~!noe kc:nstx-uktorsko tt~k!·1nc:~c:9icheskoe b-~luro rnekhanizats:i 
~·1inisb:::·st-.:".:-: rned:t..:..inskoj prorn;lsh!enn(:~;b SSSR qe:-rrpar:bHOt? KOHCTpy:(TCPCK(: TE?XHC.r:on.·~'-~E:c:<ot: 

6:<1po ~·lE:>:.aH~·i3i:iL~tc1Vi Mtc1Hv:cn~pCTB.:i ~\·~f?/~: .. ~L~tc1HCK0::1 :·lpOi'c·~blLU.nt~HHOCT~··l CCCP 

Application Number: SUH'.:12681. 

Classifications: 
IPC[6]: /\6J.M 36/00 i.\ 

Publication 
Number 

Publication Title 
Date 

/-\PPLYINC1 

t~l 2001-02- TRf:p.:rMf~NT OF 
RU21631.00C1 20 ()NC()L()(~IC/.\L 

DISEl .. SES ()F 
sr~"1/·\LL PELVIS 

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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0 n MHDrce~A5\fi1 E 244513 Cows Coa1nn1mx 
Ca~Han11c1~~~cM~~ 

Pei:;-iy!imrn H306PETEHHS1 
K ABTOPCKOMY CBMAETEJ1bCTBY 

3amweHO 25.X.HH17 (~1' J l92681/31-l6) K.11 2ig, 21/01 

lh.lMIH!ll !10 JU!IHIM fl pHopHTer MllK H 05g 
HSOfipernan;ii '1 ill!!iJ!:HHA 

0~11 Cmune M11111wtpos Ony6mmoBa HO 28. V. 1969. l3JDJ1JleTeHb :''1! 18 YJJ){ 615A78.32:615.849, 
.7:616-073(088.8) CCC? 

,Ilan1 ony6J1MKOBamrn orrncaHH>r 1 O.X.1969 

AB'ropH 
.H306peremuJ P. )],. ooroy,Li.inlOB H IO. A. llfoe,[!,OB 

3aJrnHTeJlb UeinpaJJhttoe 1wttcTpy1noprno-Text10J10nP1ec1we 01{Jpo Mexam121an:,m1 Mmm~ 
cTepcn~a MCAHl\BHCKoil npoMhmvieHHocrn. CCCP 

~'CTPOVICTBO ,Il.JlSI BHE)J,P.H!.H5.I PAll,HOAKHl.BHblX 
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
u15li0ill,HX [10,i!O/KE'.!H!e D3;J,I-W3KTHBHOf'O npenapaTa 
B 06J1yrrneMo:i-i II0,1o~TH, B ycrpofrcrne 11Meercn 
rHC3AO ,Il,JHi BCT3BKH J-\aCCCTbI c peHTreHOBCKO(l 
IlJleHIWlL 

Ha 11epTe.1K·e M306.pa1-KeHa c.xe:rvra ·onHcbrnfieMo· 

rn yC'rpoikrna. 
;/ CTpofi'C".T:\3•0 'COCTOl-lT HS OCHOBaHl15! ( l{a pKa-

ca) J J UOL\BIDI~HOH pa.Mb! 2, l'HAponpvmo,lJ,a 3 c 
HO!KHof1 ne)J,3,lJbIO 4, cTonoprroro MexamrnMa 5, 
pwrnroB 6 H 7, coe.Il,m-rn1011uix no,JJ,Bm1rny10 paMy 

~ 

Hpe:.rr,.MeT HsoopereuHn 

1. Yc1poikrno ;:vrn irne.rr:pemrn pa.JJJ.OaKTHBHbIX 
amUIHKaTOpOB H nepeB03Kf! nrneKO.f!DrMlleC!rnX 

15 60JlbHblX no Q.BT. CB. J\"g 171934, OTAU.<WHJl.l?eecH. 

reM, ·'ITO, c IJ,e.J1bl0 TIOBbliL!Jl~HH5l 6blCTpo;i_eikTBirn 
;1 y.1yr..rweHJ1il }'CJlOBllfl pa6oTbl o6CJ1)'?KHDa!Oll\ero 
nepcoHaJra, B He.:vi ycraB:OB.1eH r;.i,ll_panJr1Hec.1rnfl 
npHBO;.i, c pb!1122KHb!MH CHCTnrn:1rn nepeBOJ;a ycr-

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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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 
Attorney Docket No.: 56782.1.8 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: Charles R. Quirico 

12/137,377 Application No.: Group Art Unit: 3618 

Filed: 

Title: 

June 11, 2008 Examiner: Gurari, Erez 

CABINET STRUCTURE CONFIGURATION FOR INFUSION 
SYSTEMS 

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

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 
AND CERTIFICATION UNDER37CFR1.97(e) 

This certification is being made for the accompanying Supplemental Information 

Disclosure Statement after receipt of a Notice of Allowance and before payment of the Issue Fee. 

I certify that the following reference contained in the Information Disclosure Statement was not 

cited in a communication from a foreign patent office in a counterpart foreign or international 

application, or to my knowledge, after making reasonable inquiry, was known to any individual 

designated in 3 7 CFR 1.56( c ), more than three months prior to the filing of this statement: 

US Publication No. US2011-0209764Al (Uber) 

I also certify that the following references contained in the information disclosure 

statement were first cited in a 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. 

RU2131273 (Sajens) 
SU244513 (Bogoudinov) 
RU2288755 (Shchetinin) 
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Any required fee will be made at the time of submission via EFS-Web. In the event fees 

are not or cannot be paid at the time of EFS-Web submission please charge any fees under 3 7 

CFR § 1.16 1.17 1.136(a) or any additional fees to Deposit Account 06-1910 

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, 

I 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. 

7928499 

- 2 -
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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 10/01/2013 

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

APPLICATION NO. FILING DATE 

12/137,377 06/11/2008 

FIRST NAMED INVENTOR 

Charles R. Quirico 

TITLE OF INVENTION: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

EXAMINER 

GURARI, EREZ 

ART UNIT PAPER NUMBER 

3618 

DATE MAILED: 10/01/2013 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

56782.1.8 7402 

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

nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 01102/2014 

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 10/01/2013 

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

APPLICATION NO. FILING DATE 

12/137,377 06/11/2008 

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. 

Charles R. Quirico 56782.1.8 7402 

TITLE OF INVENTION: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1780 

EXAMINER ART UNIT 

GURARI, EREZ 3618 

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 

$300 $0 

CLASS-SUBCLASS 

280-047350 

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. 

$2080 

DATEDUE 

01102/2014 

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 _________ _ 

PTOL-85 (Rev. 02/11) 

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 credit any 

overpayment, to Deposit Account Number (enclose an extra copy of this form). 
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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. 

NOTE: Absent a valid certification of Micro Entity Status (see form 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: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information 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. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/137,377 06/11/2008 

22859 7590 10/01/2013 

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

FIRST NAMED INVENTOR 

Charles R. Quirico 

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. 

56782.1.8 7402 

EXAMINER 

GURARI, EREZ 

ART UNIT PAPER NUMBER 

3618 

DATE MAILED: 10/01/2013 

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

The Patent Term Adjustment to date is 790 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 790 day(s). 

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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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 CPR 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 No. 
12/137,377 

Applicant(s) 
QUIRICO ET AL. 

Notice of Allowability Examiner 
EREZ GURARI 

Art Unit 
3618 

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. [gl This communication is responsive to 812612013. 

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. [gl The allowed claim(s) is/are 1-2.5-7. 10-15. 17.23.25.27.33. 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 htt.Q://www.usgto.gov/oatents/init events/Q.Qh/indexjsg_ or send an inquiry to PPHfeedback@us2to.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. [gl Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 7/2, 8/26 

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

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

/Jeffrey J Restifo/ 
Primary Examiner, Art Unit 3618 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20130922 
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Search Notes 

Class I 

Application/Control No. 

12137377 

Examiner 

EREZ GURARI 

CPC-SEARCHED 

Symbol 

Applicant( s )/Patent Under 
Reexamination 

QUIRICO ET AL. 

Art Unit 

3618 

Date Examiner 

CPC COMBINATION SETS - SEARCHED 

Symbol I Date I Examiner 
I I 

US CLASSIFICATION SEARCHED 

Subclass I Date I Examiner 
280 I 47.34,47.35,79.11,79.3,638,651,33.992,79.5,79.6 I 5/1-2, 9/1 /2011 I eg 

SEARCH NOTES 

Search Notes I Date I Examiner 
See EAST I 5/1-2 I eg 

INTERFERENCE SEARCH 

US Class/ US Subclass I CPC Group Date Examiner 
CPC Symbol 

See EAST 9/1 /2011 eq 

U.S. Patent and Trademark Office Part of Paper No. : 20110831 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Index of Claims 12137377 

Examiner Art Unit 

J. ALLEN SHRIVER II 3618 

Rejected Cancelled N Non-Elected A Appeal 

Allowed -- Interference Objected Restricted 0 

181 Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 05/03/2011 09/01/2011 

1 ,/ = 

2 ,/ = 

3 - -

4 - -

5 ,/ = 

6 ,/ = 

7 ,/ = 

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 ,/ = 

U.S. Patent and Trademark Office Part of Paper No.: 20130922 
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l§&Ft:~Jp,~ate: 07/02/2013 12137377 - GAUi103fibaai 

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 12137377 

Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 

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 
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Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 

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 /Erez Gurari/ I Date Considered I 09/21/2013 

*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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Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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. 

[8J 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 12137377 - GAU: 3618 
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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20 4212303 1980-07-15 Nolan 
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Receipt date: 08/26/2013 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 Machine translation of abstract of RU2307378 published 2007-09-27 (Oao Sojuztsvetmetavtomatika) D 

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 /Erez Gurari/ I Date Considered I 
09/21/2013 

*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: 08/26/2013 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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. 

[8J 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) 2013-08-26 

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: 08/26/2013 12137377 - GAU: 3618 
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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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 
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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' 
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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 

4 

162 of 2153



WO 2008/066586 PCT/US2007/015566 

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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of more eluate containing the daughter radioisotope, which is being produced in the generator 

12 from decay of the parent radioisotope. As set forth above, this process of collecting eluate 

may be referred to as "milking the cow," i.e., milking the generator 12. 

[0024] An elution process. such as that discussed above, being performed by the 

radioisotope elution system 1 O can be started or stopped by blocking and/or unblocking 

certain flow paths (e.g., the eluent input line 29, the supply vent line 31, and/or the eluate 

output line 33) in the elution system 10. This blocking and unblocking may be achieved using 

the first and second electronic pinch valves 22, 24 to block and unblock flow lines 26 in the 

elution system 10. For example, in the embodiment illustrated by FIG. 1, the first electronic 

pinch valve 22 may be disposed on the tubing 26 extending between the generator 12 and the 

eluate collection bottle 20 (i.e., the eluate output line 33). Accordingly, by closing (e.g., 

activating constriction components) the first electronic pinch valve 22, which may externally 

squeeze the resilient tubing 26 to a closed position, eluate may be substantially or entirely 

prevented from being drawn into the eluate collection bottle 20 by the suction therein. By 

reopening (e.g., releasing the constriction components) the first electronic pinch valve 22, 

which allows the resilient tubing 26 to expand, flow may be reinitiated. Additionally, the 

second electronic pinch valve 24 may be disposed on tubing 26 between the eluate collection 

bottle 20 and a collection bottle vent 34. The tubing 26 between the eluate collection bottle 20 

and the collection bottle vent 34 may be referred to as the collection vent line 35, the eluate 

vent line 35, or the output vent line 35. This second electronic pinch valve 24 may control flow 

of air or gas at a standard pressure (e.g., atmospheric pressure) into the eluate collection 

bottle 20. Because the elution system 10 may be driven by the suction created by the vacuum 

in the eluate collection bottle 20, normalizing the eluate collection bottle 20 by opening the 

second electronic pinch valve 24 may stop the elution process. In some embodiments, as 

illustrated in FIG. 1, to stop the elution process, the first electronic pinch valve 22 may be 

closed in conjunction with opening the second electronic pinch valve 24. In other 

embodiments, different valve arrangements may be utilized to start and stop flow. as 

discussed in detail below. It should be noted that while two electronic pinch valves are 

represented, other embodiments may utilize a single electronic pinch valve or multiple 

electronic pinch valves to control elution and reduce radiation exposure. It should further be 

noted that in some embodiments the elution system 10 may be driven by increasing pressure 

(e.g., via a pump) in certain portions of the system 10 to drive the elution, rather than driving 

the elution with a vacuum in the collection portion of the system 10. 

[0025] Various benefits arise from utilizing the electronic pinch valves 22. 24 in a 

radioisotope elution system in accordance with various embodiments. For example, a user 

can substantially avoid or reduce potential exposure to the radioactive substances utilized in 

the elution process by activating or deactivating (e.g., opening and closing the valves) 
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remotely. Indeed, the user can stand a great enough distance away from the elution system 

10 to eliminate any potential effects of radiation from system 10. This may be achieved by 

utilizing a remote control unit 38 that communicatively couples to remote electronic control 

connectors 40 on one or both of the valves 22, 24 via a remote electronic control lead 42. 

Additionally, the fact that the electronic pinch valves 22, 24 are configured to squeeze the 

tubing 26 to stop flow may allow for reuse of the valves 22, 24, because the electronic pinch 

valves 22, 24 may avoid contamination from direct contact with radioactive material in the 

system 10. In other words, the eluent and eluate containing the daughter radioisotope may be 

generally contained within the generator 12, bottles 18, 20, and tubing 26, rather than directly 

passing through the valves 22, 24. Further, the arrangement of the valves in the elution 

system 10 may substantially reduce the potential for spillage. For example, in a typical elution 

system, removing the collection bottle 20 may result in a certain amount of eluate leakage 

from the outlet needle 32. A higher likelihood of leakage may exist when a vacuum remains in 

the collection bottle 20 at the time of removal. Specifically, for example, the collection bottle 

20 may be utilized for a partial elution, and, when the partial elution is complete, the bottle 20 

may retain a vacuum. Thus, upon removing a lid 36 or elution assembly 16, and retrieving the 

collection bottle 20 from the outlet needle 32, a certain amount of eluate may be pulled out of 

the outlet needle 32 and onto other portions of the elution system 1 O or potentially elsewhere. 

The risk of such spillage and the related radiation exposure may be eliminated or substantially 

reduced by normalizing the collection bottle 20 and blocking eluate flow using the electronic 

pinch valves 22, 24. It should be noted that certain embodiments may incorporate automatic 

delays between opening and closing particular valves to facilitate flow or to generally prevent 

spills. 

[0026] FIG. 2 is a perspective diagrammatical view of an embodiment of a 

radioisotope elution system 10 including electronic pinch valves 22, 24. Specifically, FIG. 2 

depicts internal components of the elution system 10 that may include the generator 12, the 

eluent supply bottle 18, the eluate collection bottle 20, the tubing 26, the vent 30, the vent 34, 

the first electronic pinch valve 22, and the second electronic pinch valve 24. The illustrated 

embodiment also may include check valves 102 disposed along the tubing 26 and arranged to 

generally prevent or reduce the potential for backflow in the system 10. Further, the illustrated 

embodiment includes the remote control unit 38 communicatively coupled to the remote 

electronic control connectors 40 of the valves 22,24 via the remote electronic control lead 42. 

It should be noted that some embodiments do not include any check valves 102. 

[0027] While other electronic valve types may be utilized, FIG. 2 depicts the electronic 

pinch valves 22, 24 as solenoid valves. A solenoid valve may be defined as an 

electromechanical valve that is controlled by running (or not running) an electrical current 

through a solenoid (i.e., a loop of wire which produces a magnetic field when current is 
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passed through it), which changes the state (i.e., open or closed) of the valve. For example, 

by closing circuits 104 and 106, a coil in each of the electronic pinch valves 22, 24 may be 

caused to produce a magnetic field, thus causing the electronic pinch valves 22, 24 to open or 

close depending on the configuration. This may be achieved remotely using the remote 

control unit 38. The electronic pinch valves 22, 24 may be biased open or closed in a fail-safe 

state by a spring (e.g., a resilient coil or resilient tubing). For example, the electronic pinch 

valves 22, 24 may be biased open by the tubing 26 itself, which is in a compressed state 

when the electronic pinch valves 22, 24 are closed. 

[0028) As discussed above with respect to FIG. 1, the arrangement of the electronic 

pinch valves 22, 24 in FIG. 2 may directly stop flow of eluate to the collection bottle 20 by 

sealing the tubing 26 downstream from the generator 12, between the generator 12 and the 

collection bottle 20 (i.e., the eluate output line 33), and indirectly stop eluate flow by 

normalizing the collection bottle 20 with the atmosphere by controlling the collection vent line 

35. In one embodiment, this may be achieved using a single valve, as illustrated in FIG. 3. 

Specifically, FIG. 3 illustrates a dual action electronic pinch valve 110 that includes a first 

adjustable receptacle 112 and a second adjustable receptacle 114. The electronic pinch 

valve 11 O may be configured to close the first adjustable receptacle 112 in coordination with 

opening the second adjustable receptacle 114 and vice versa. For example, the tubing 26 

between the generator 12 and the collection bottle 20 may be placed in the first adjustable 

receptacle 112 and the tubing 26 between the vent 34 and the collection bottle 20 may be 

placed in the second adjustable receptacle 114. When the electronic pinch valve 11 O is 

actuated, it may open the first adjustable receptacle 112 and close the second adjustable 

receptacle 114 to facilitate flow of eluate into the collection bottle 20. Alternatively, the 

electronic pinch valve 110 may close the first adjustable receptacle 112 and open the second 

adjustable receptacle 114 to prevent eluate flow into the collection bottle 20. This actuation 

may be facilitated by a biasing spring that is disposed within the valve and that biases the 

electronic pinch valve 110 toward a fail-safe position. Further, the actuation may be controlled 

by opening or closing a circuit 116 that provides electrical current to an activating mechanism 

(e.g., a solenoid) in the electronic pinch valve 110. 

[0029] FIG. 4 is a perspective diagrammatical view of another embodiment of a 

radioisotope elution system 10 including electronic pinch valves 22, 24. Much like FIG. 2, the 

embodiment of FIG. 4 depicts internal components of the elution system 10, which may 

include the generator 12, the eluent supply bottle 18, the eluate collection bottle 20, the tubing 

26, the vent 30, the first electronic pinch valve 22, and the second electronic pinch valve 24. 

The embodiment illustrated in FIG. 4 may also include check valves 102 disposed along the 

tubing 26 that prevent backflow in the system 10. Further, the embodiment illustrated by FIG. 

4 may also include the remote control unit 38. However, in contrast to the embodiment 
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illustrated by FIG. 2, the embodiment illustrated by FIG. 4 includes the second electronic pinch 

valve 24 disposed on the tubing between the vent 30 and the eluent supply bottle 18 (i.e .. the 

supply vent line 31 ). By disposing the second electronic valve 24 in this location, suction can 

be created in the eluent supply bottle 18. For example, the second electronic pinch valve 24 

can be closed as eluent flows out of the eluent supply bottle 18 to stop an elution process. By 

closing the second electronic valve 24 in this embodiment, flow into the eluent supply bottle 18 

may be substantially blocked or restricted as liquid pressures equalize on input and output 

sides of the generator 12. Thus, volume lost as the eluent flows out of the eluent supply bottle 

18 and into the generator 12 is not replaced. This may initially create suction or back 

pressure in the eluent supply bottle 18 and, thus, prevent further flow of eluent out of the 

eluent supply bottle 18 and into the generator 12. In other words, closing the second 

electronic pinch valve 24 over the tubing 26 between the vent 30 and the eluent supply bottle 

18 (i.e., the supply vent line 31) may result in stopping an elution process as the elution 

system becomes closed upstream and the pressures equalize. Additionally, in the illustrated 

embodiment, the first electronic pinch valve 22 is disposed on the tubing between the 

generator 12 and the collection bottle 20 (i.e., the eluate output line 33). This valve 22 may 

also be closed, which may directly prevent or reduce the potential for the eluate to flow into 

the collection bottle 20 and, thus, generally stop an elution process. In accordance with 

present embodiments, these electronic pinch valves 22, 24 may be coordinated or utilized 

separately to start and stop an elution process by respectively opening and closing the 

electronic pinch valves 22, 24. 

[0030] The embodiment illustrated by FIG. 4 utilizes two separate electronic pinch 

valves 22, 24 to squeeze or release the tubing 26 in the elution system to generally block or 

facilitate flow in the elution process. Thus. the two electronic pinch valves 22, 24 may be 

utilized to control the elution process (e.g., perform partial elutions) and provide added 

protection to a user from exposure to radioactive material in the process. In some 

embodiments, it is desirable to create back pressure or initial suction in the eluent supply 

bottle 18 upstream from the generator 12 in conjunction with blocking flow downstream 

between the generator 12 and the collection bottle 20 (i.e., the eluate output line 33). Thus, in 

the embodiment illustrated by FIG. 4, both of the electronic pinch valves 22, 24 may be used 

in upstream and downstream positions relative to the generator 12. However, as illustrated in 

FIG. 5, in some embodiments a single valve may be utilized to perform this flow control task. 

Specifically, FIG. 5 illustrates a dual action electronic pinch valve 202 that includes a first 

adjustable receptacle 204 and a second adjustable receptacle 206. The electronic pinch 

valve 202 may be configured to close the first adjustable receptacle 204 in coordination with 

closing the second adjustable receptacle 206 and vice versa. For example, the tubing 26 

between the generator 12 and the collection bottle 20 may be placed in the first adjustable 
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receptacle 204 and the tubing 26 between the vent 30 and the eluent supply bottle 18 may be 

placed in the second adjustable receptacle 206. In other words, the same electronic pinch 

valve 202 may be coupled to tubing at both upstream and downstream positions relative to the 

generator 12. Thus, the same valve 202 may produce goth back pressure via the receptacle 

206 and downstream blocking to substantially block flow on both inlet and outlet sides of the 

generator 12. When the electronic pinch valve 202 is actuated, it may open the first 

adjustable receptacle 204 and the second adjustable receptacle 206 or close the receptacles 

204, 206 to facilitate or stop flow of eluate into the collection bottle 20, respectively. This 

actuation may be controlled by opening or closing a circuit 208 that provides electrical current 

to an activating mechanism (e.g., a solenoid) in the electronic pinch valve 202. 

[0031] FIG. 6 is a perspective diagrammatical view of a further embodiment of a 

radioisotope elution system 10 including electronic pinch valves 22, 24, 302. FIG. 6 

represents an exemplary embodiment that demonstrates that various valve arrangements and 

multiple valves may be utilized to control elution processes in accordance with present 

embodiments. Much like FIGS. 2, 3, 4, and 5, the embodiment of FIG. 6 depicts internal 

components of the elution system 10, which may include the generator 12, the eluent supply 

bottle 18, the eluate collection bottle 20, the tubing 26, the vent 30, the vent 34, the first 

electronic pinch valve 22, and the second electronic pinch valve 24. The embodiment 

illustrated in FIG. 6 also may include check valves 102 disposed along the tubing 26 that 

generally prevent or reduce the potential for backflow in the system 10. However, the 

embodiment illustrated in FIG. 6 is distinct from the embodiments discussed above because it 

includes a third electronic pinch valve 302. The first electronic pinch valve 22 may be 

disposed on the tubing 26 between the collection bottle 20 and the vent 34 (i.e., the output 

vent line 35). The second electronic pinch valve 24 may be disposed on the tubing 26 

between the generator and the collection bottle 20 (i.e., the eluate collection line 33). The 

third electronic pinch valve 302 may be disposed on the tubing 26 between the vent 30 and 

the eluent supply bottle 18 (i.e., the input vent line 31 ), and may be actuated by opening or 

closing a circuit 304. Each of these valves 22, 24, 302 may be coordinated or utilized 

separately to control the elution process, as discussed above. 

[0032] FIG. 7 is a flowchart illustrating an exemplary nuclear medicine process 404 

utilizing the radioactive isotope produced by the elution system 10 as illustrated in FIGS. 1-6. 

As illustrated, the process 404 begins with providing a radioactive isotope for nuclear 

medicine at block 406. For example; block 406 may include eluting technetium-99m from the 

radioisotope generator 12, which is illustrated and described in detail above. Such an elution 

may be started and stopped using electronic pinch valves 22, 24, as discussed above. At 

block 408, the process 404 proceeds by providing a tagging agent (e.g., an epitope or other 

appropriate biological directing moiety) adapted to target the radioisotope for a specific 
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portion, e.g., an organ, of a patient. At block 410, the process 404 proceeds by combining the 

radioactive isotope with the tagging agent to provide a radiopharmaceutical for nuclear 

medicine. In certain embodiments, the radioactive isotope may have natural tendencies to 

concentrate toward a particular organ or tissue. Thus, the radioactive isotope may be 

characterized as a radiopharmaceutical without adding any supplemental tagging agent. At 

block 412, the process 404 may proceed by extracting one or more doses of 

radiopharmaceutical into a syringe or another container, such as a container suitable for 

administering the radiopharmaceutical to a patient in a nuclear medicine facility or hospital. At 

block 414, the process 404 proceeds by injecting or generally administering a dose of the 

radiopharmaceutical into a patient. After a pre-selected time, the process 404 proceeds by 

detecting/imaging the radiopharmaceutical tagged to the patient's organ or tissue (block 416). 

For example, block 416 may include using a gamma camera or other radiographic imaging 

device to detect the radiopharmaceutical disposed on or in or bound to tissue of a brain, a 

heart, a liver, a tumor, a cancerous tissue, or various other organs or diseased tissue. 

[0033] FIG. 8 is a block diagram of an exemplary system 500 for providing a syringe 

or container having a radiopharmaceutical produced in accordance with present embodiments 

disposed therein for use in a nuclear medicine application. As illustrated, the system 500 

includes the radioisotope elution system 10 previously described with regard to FIGS. 1-6, 

wherein electronic pinch valves (e.g., 22, 24) are utilized to control system elutions. The 

system 500 also includes a radiopharmaceutical production system 502, which functions to 

combine a radioisotope 504 (e.g., technetium-99m eluate acquired through use of the 

radioisotope elution system 10) with a tagging agent 506. In some embodiment, this 

radiopharmaceutical production system 502 may refer to or include what are known in the art 

as "kits" (e.g., Technescan® kit for preparation of a diagnostic radiopharmaceutical). Again, 

the tagging agent 506 may include a variety of substances that are attracted to or targeted for 

a particular portion (e.g., organ, tissue, tumor, cancer, etc.) of the patient. As a result, the 

radiopharmaceutical production system 502 produces or may be utilized to produce a 

radiopharmaceutical including the radioisotope 504 and the tagging agent 506, as indicated 

by block 508. The illustrated system 500 may also include a radiopharmaceutical dispensing 

system 510, which facilitates extraction of the radiopharmaceutical into a vial or syringe 512. 

In certain embodiments, the various components and functions of the system 500 are 

disposed within a radiopharmacy, which prepares the syringe 512 of the radiopharmaceutical 

for use in a nuclear medicine application. For example, the syringe 512 may be prepared and 

delivered to a medical facility for use in diagnosis or treatment of a patient. 

[0034] FIG. 9 is a block diagram of an exemplary nuclear medicine imaging system 

600 utilizing the syringe 512 of radiopharmaceutical provided using the system 500 of FIG. 8. 

As illustrated, the nuclear medicine imagining system 600 includes a radiation detector 602 
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having a scintillator 604 and a photo detector 606. In response to radiation 608 emitted from 

a tagged organ within a patient 610, the scintillator 604 emits light that is sensed and 

converted to electronic signals by the photo detector 606. The imaging system 600 also can 

include a collimator to collimate the radiation 608 directed toward the radiation detector 602. 

The illustrated imaging system 600 also may include detector acquisition circuitry 612 and 

image processing circuitry 614. The detector acquisition circuitry 612 generally controls the 

acquisition of electronic signals from the radiation detector 602. The image processing 

circuitry 614 may be employed to process the electronic signals, execute examination 

protocols, and so forth. The illustrated imaging system 600 also may include a user interface 

616 to facilitate user interaction with the image processing circuitry 614 and other components 

of the imaging system 600. As a result, the imaging system 600 produces an image 618 of 

the tagged organ within the patient 610. Again, the foregoing procedures and resulting image 

618 directly benefit from the radiopharmaceutical produced by the elution system 10 having 

electronic pinch valves as illustrated and described with reference to FIGS. 1-6. 

[0035) A test system including features in accordance with present embodiments was 

tested for 12 months review. Specifically, the test system contained two pinch valves and an 

adjusted generator system. The pinch valves were operated by an electronic switch device, 

which was setup in two consecutive circuits. A first circuit corresponded to "elution" and a 

second circuit corresponded to "elution break off," and off. The components of the test system 

included an ULTRA TECHNEKOW (UTK) elution system {TYCO part number: E6-11273), 

which is a Technetium generator, with inactive aluminum oxide columns (TYCO part number: 

E6-11271), an OMNIFIT pinch valve (BIO-CHEM VALVE INC. part number: 075P2NC12-

01S), and a 12V power supply. 

[0036] Several tests were performed using the test system. The materials utilized in 

the tests included a UTK eluent 100ml (TYCO part number: NS-70497), a technevial 11ml 

(TYCO part number: NG-11571) and a stopwatch. The results of these tests indicated that the 

test system was comparable with existing systems. The details of each of the tests are set 

forth below. 

[0037] In a first test (Test 1), an elution was initiated by placing a UTK eluent 100ml 

and a technevial 11 ml (e.g., vacuum vial 20) on the elution system. Upon positioning the 

eluent and technevial, the test system's switch was set to "elution." The time span between 

switching and elution was measured. That is, the amount of time between activating the 

switch to begin the elution and initiation of the actual elution was measured. The test was 

then repeated using a manually operated system with mechanical clamps. These steps were 

repeated and measurements were taken six times for both systems. For each elution, a new 

technevial was utilized. The results of these tests are set forth below in Table 1. It should be 

noted that in Table 1, "Elution" corresponds to a run number, "Elution (yes/no)" indicates 
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whether the clamp on the generator opened and eluent ran through the system, and "Time" 

represents the amount of time measured between activating the system switch to initiate the 

elution and actual initiation of the elution. 

TABLE 1 
Test 1 

Elution Elution (yes/no} Time (sec) 
Elution system with electronic clamps 

1 Yes 3.19 
2 Yes 2.06 
3 Yes 2.35 
4 Yes 1.85 
5 Yes 2.25 
6 Yes 1.66 

Elution svstem with mechanical clamps 
1 Yes 2.78 
2 Yes 2.63 
3 Yes 2.81 
4 Yes 1.72 
5 Yes 1.88 
6 Yes 2.54 

[0038] Conventional systems often have issues with tubes sticking together due to the 

pinch force of mechanical clamps. The Time measurement in Table 1 was taken in relation to 

this issue. According to the data obtained from Test 1, the electronic clamps appear to have a 

comparable performance to that of their mechanical counterparts. 

[0039] In a second test (Test 2), an elution was initiated by placing a UTK eluent 

100ml and a technevial 11 ml on the elution system. The weight of the technevial was 

measured in advance. Upon positioning the eluent and technevial on the system, the test 

system's switch was set to "elution." The time span between switching to "elution" and the 

complete fill of the technevial was measured. Further, the weight of the filled technevial was 

measured. The test was then repeated using a manually operated system with mechanical 

clamps. These steps were repeated and measurements were taken six times for both 

systems. For each elution, a new technevial was utilized. The results of these tests are set 

forth below in Table 2. It should be noted that in Table 2, "Elution" corresponds to a run 

number, "Elution (yes/no)" indicates whether the clamp on the generator opened and eluent 

ran through the system, 'Time" represents a measurement of the amount of time required to 

completely fill the vacuum vial (e.g., vacuum vial 20) of the test system, "Weight empty" 

represents the weight of the vacuum vial before elution, "Weight full" represents the weight of 

the vacuum vial after elution (e.g., the vial plus the 11ml of eluent), and "Flow" represents a 

calculation of eluent flow. The values for "Flow" were calculated by converting the weight (g) 

of the eluent to volume (ml) by dividing the weight by density (1 g/ml) and, then, dividing the 

volume (ml) by time (min). 
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TABLE 2 

Test2 
Elutio Elution Time Weight Weight full 

Weight (g) Flow (ml/min) 
n (yes/no) (sec) empty (q) (Q) 

Elution system with electronic clamps 
1 Yes 42.50 12.5177 23.4041 10.8864 15.37 
2 Yes 39.88 12.4667 23.5201 11.0534 16.63 
3 Yes 39.78 12.2380 23.2348 10.9968 16.59 
4 Yes 40.03 12.3931 23.5329 11.1398 16.70 
5 Yes 39.90 12.3578 23.3912 11.0334 16.59 
6 Yes 40.22 12.3870 23.4301 11.0431 16.47 

Elution system with mechanical clamps 
1 Yes 48.28 12.4370 23.2549 10.8179 13.44 
2 Yes 47.21 12.5231 23.6062 11.0831 14.09 
3 Yes 46.47 12.3985 23.4418 11.0433 14.26 
4 Yes 46.60 12.4887 23.5040 11.0153 14.18 
5 Yes 46.16 12.4244 23.4596 11.0352 14.34 
6 Yes 47.44 12.4111 23.5616 11.1505 14.10 

[0040] FIG. 10 is a plot illustrating elution time and flow (ml/min) per system. The data 

designated as corresponding to System 1 in FIG. 1 O was obtained from the system with 

electronic pinch valves and the data designated as corresponding to System 2 was obtained 

from the system with mechanical clamps. 

(0041] In a third test (Test 3), an elution was initiated by placing a UTK eluent 100ml 

and a technevial 11 ml on the elution system. The weight of the technevial was measured in 

advance. Upon positioning the eluent and technevial, the test system's switch was set to 

"elution." The time span between switching to "elution" and filling half of the technevial was 

measured. The elution was halted by switching the system to "elution break off." Further, the 

weight of the half-filled technevial was measured. The test was then repeated using a 

manually operated system with mechanical clamps. These steps were repeated and 

measurements were taken six times for both systems. For each elution, a new technevial was 

utilized. The results of these tests are set forth below in Table 3. It should be noted that in 

Table 3, "Elution" corresponds to a run number, "Elution (yes/no)" indicates whether the clamp 

on the generator opened and eluent ran through the system, "Elution break off {yes/no}" 

indicates whether the system stopped the elution when the switch was set to "elution break 

off," "Time" represents a measurement of the amount of time between start and break off of 

the elution, "Weight empty" represents the weight of the vacuum vial before elution, "Weight 

full" represents the weight of the vacuum vial after partial elution (e.g., the vial plus an amount 

of eluent), "Weight" represents the actual weight of the eluent obtained by subtracting the 

value for "Weight empty" form the value for "Weight full," and "Flow" represents a calculation 

of eluent flow. The values for "Flow" were calculated by converting the weight (g) of the eluent 
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to volume (ml) by dividing the weight by density (1 g/ml) and, then, dividing the volume (ml) by 

time (min). 

TABLE 3 

Test3 

Elution Elution Time Weight Weight Weight Flow Elution break off (yes/no) (yes/no) (sec) empty (g) full (g) (g) (ml/min) 

Elution system with electronic clamps 
1 Yes Yes 10.16 12.4213 15.8461 3.4248 20.23 
2 Yes Yes 20.25 12.4648 18.671 6.2062 18.39 
3 Yes Yes 30.12 12.3456 21.4335 9.0879 18.10 
4 Yes Yes 9.87 12.511 15.6264 3.1154 18.94 
5 Yes Yes 20.00 12.3681 18.5525 6.1844 18.55 
6 Yes Yes 30.00 12.442 21.4569 9.0149 18.03 

Elution system with mechanical clamps 
1 Yes Yes 10.00 12.4073 15.4437 3.0364 18.22 
2 Yes Yes 20.22 12.4679 17.625 5.1571 15.30 
3 Yes Yes 30.12 12.5013 20.1313 7.63 15.20 
4 Yes Yes 10.09 12.3862 14.9686 2.5824 15.36 
5 Yes Yes 20.28 12.5122 17.6431 5.1309 15.18 
6 Yes Yes 30.16 12.4969 20.0305 7.5336 14.99 

[0042] FIG. 11 is a plot illustrating elution brake off and linearity elution time based on 

the data from Test 3. The data designated as corresponding to System 1 in FIG. 11 was 

obtained from the system with electronic pinch valves and the data designated as 

corresponding to System 2 was obtained from the system with mechanical clamps. 

[0043] Based on the aforementioned results obtained in Tests 1, 2, and 3 for the test 

system in accordance with present embodiments, present embodiments are comparable in 

operation with a system containing mechanical clamps. However, present embodiments 

facilitate a slightly higher flow. The slightly higher flow obtained with the system containing 

electronic pinch valves may be attributed to the improved opening of the pinch valves in 

comparison to that of the mechanical clamps. 

[0044] When introducing elements of the present invention or various embodiments 

thereof, the articles "a", "an", "the", and "said" are intended to mean that there are one or more 

of the elements. The terms "comprising", "including", and "having" are intended to be inclusive 

and mean that there may be additional elements other than the listed elements. Moreover, 

the use of "top", "bottom'', "above", "below" and variations of these terms is made for 

convenience, but does not require any particular orientation of the components. 

[0045] While embodiments of the present invention may be susceptible to various 

modifications and alternative forms, specific embodiments have been shown by way of 

example in the drawings and have been described in detail herein. However, it should be 

understood that the invention is not intended to be limited to the particular forms disclosed. 
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Rather, the invention is to cover all modifications, equivalents, and alternatives falling within 

the spirit and scope of the invention as defined by the following appended claims. 
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CLAIMS 

1. A radioisotope elution system, comprising: 

a flexible radioisotope elution line; and 

PCT /US2007 /015566 

an electronic pinch valve disposed externally about the flexible radioisotope 

elution line, wherein the electronic pinch valve includes a remote electronic control 

connector. 

2. The radioisotope elution system of claim 1 , wherein the radioisotope elution 

line comprises an eluent input line, an eluate output line, an input vent line, and an output vent 

line. 

3. The radioisotope elution system of claim 1 , wherein the electronic pinch valve 

comprises a single electronic pinch valve having a plurality of constriction components 

disposed externally about different lines of the flexible radioisotope elution line. 

4. The radioisotope elution system of claim 1, comprising a plurality of electronic 

pinch valves, including the electronic pinch valve, disposed externally about different lines of 

the flexible radioisotope elution line. 

5. The radioisotope elution system of claim 1, comprising an eluate collection 

container, an eluent supply container, a radioisotope generator, or a combination thereof 

coupled to the flexible radioisotope elution line. 

6. The radioisotope elution system of claim 1, comprising a radiation shield having 

a radioisotope generator cavity, wherein the electronic pinch valve and at least part of the 

flexible radioisotope elution line is disposed inside the radioisotope generator cavity. 

7. The radioisotope elution system of claim 1, comprising a remote electronic 

control coupled to the electronic control connector. 

8. The radioisotope elution system of claim 1, wherein the radioisotope elution 

line comprises an eluent input line having a first end coupled to an inlet of a radioisotope 

generator and a second end coupled to an eluent supply bottle, a supply vent line having a 

first end coupled to the eluent supply bottle and a second end coupled to a supply vent, an 

eluate output line having a first end coupled to an outlet of the radioisotope generator and a 
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second end coupled to an eluate collection bottle, and an eluate vent line having a first end 

coupled to the eluate collection bottle and a second end coupled to an eluate vent. 

9. The radioisotope elution system of claim 8, wherein the electronic pinch valve 

is disposed externally about the eluate output line. 

10. The radioisotope elution system of claim 9, wherein the electronic pinch valve 

is disposed externally about the eluate vent line or a second electronic pinch valve is disposed 

externally about the eluate vent line. 

11. The radioisotope elution system of claim 9, wherein the electronic pinch valve 

is disposed externally about the supply vent line or a second electronic pinch valve is 

disposed externally about the supply vent line. 

12. A radioisotope elution system, comprising: 

a radioisotope generator; 

an elution line coupled to 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. 

13. The radioisotope elution system of claim 12 wherein the electronic pinch valve 

includes a remote electronic control connector. 

14. The radioisotope elution system of claim 12, comprising a remote electronic 

control coupled to the electronic control connector. 

15. The radioisotope elution system of claim 12, wherein the electronic pinch valve 

is disposed at least partially inside the radioisotope generator. 

16. The radioisotope elution system of claim 12, comprising an auxiliary shield 

disposed about the radioisotope generator. 

17. The radioisotope elution system of claim 12, wherein the elution line includes 

an eluent supply line, an eluate output line, a vent line, or a combination thereof. 
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18. The radioisotope elution system of claim 12, wherein the elution line includes 

an eluent input line having a first end coupled to an inlet of the radioisotope generator and a 

second end coupled to an eluent supply bottle, a supply vent line having a first end coupled to 

the eluent supply bottle and a second end coupled to a supply vent, an eluate output line 

having a first end coupled to an outlet of the radioisotope generator and a second end 

coupled to an eluate collection bottle, and an eluate vent line having a first end coupled to the 

eluate collection bottle and a second end coupled to an eluate vent. 

19. The radioisotope elution system of claim 18, wherein the electronic pinch valve 

is disposed externally about the resilient circumferential wall of the eluate vent line, or the 

supply vent line, or a combination thereof. 

20. The radioisotope elution system of claim 18, wherein the electronic pinch valve 

is disposed externally about the resilient circumferential wall of the eluate vent line, or the 

eluate output line, or a combination thereof. 

21. 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. 

22. The method of claim 21, comprising controlling elution by generally increasing 

or decreasing a pressure differential between an elution container and a remaining portion of 

the radioisotope elution system via the at least one electronic pinch valve. 

23. The method of claim 21, comprising opening or closing the at least one 

electronic pinch valve externally about an eluate output line of the radioisotope elution system. 

24. The method of claim 21, comprising opening or closing the at least one 

electronic pinch valve externally about an eluent supply line of the radioisotope elution 

system. 

25. The method of claim 21, comprising controlling elution of the radioisotope 

generator by eliminating suction in an eluate collection bottle that is driving elution by 

facilitating normalization of the eluate collection bottle by opening the at least one electronic 

pinch valve. 
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26. The method of claim 21, comprising controlling elution by creating suction in an 

eluent supply bottle of the radioisotope elution system by closing the at least one electronic 

pinch valve to block a supply vent line of the radioisotope elution system. 

27. The method of claim 21, comprising remotely actuating the at least one 

electronic pinch valve. 

28. The method of claim 21, comprising shielding radioactivity passing through the 

radioisotope elution system. 

29. A container of a radioisotope produce by the method of claim 21. 

30. A syringe of a radioisotope produced by the method of claim 21. 

31. An image acquired from a radioisotope produced by the method of claim 21. 

32. A method of nuclear imaging using a radioisotope from the method of claim 21. 
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MULTIPLE GENERA TOR ELUTION SYSTEM 

Field of the Invention 

The present invention relates to the field of radioisotope generators. More specifically, 

5 the present invention is directed to a multiple generator elution system. 

Background of the Invention 

Fission-produced Mo-99 supply is in a state of uncertainty. Only two reactors, the 

10 Canadian NRU reactor and the Petten HFR reactor, represent approximately 60-70% of the 

world's supply of fission produced Mo-99. When either of these reactors goes off-line, 

whether for scheduled maintenance or for unscheduled repairs, the result is to effectively 

reduce nuclear medicine procedures to only essential cases. All the reactors used to 

manufacture fission Mo-99 are nearing the end of their respective working lives, currently 

15 only one replacement reactor is planned, the Petten replacement called Pallas. Of additional 

concern is the proliferation of highly enriched uranium (HEU), the target material for fission 

Mo-99, falling into the hands of terrorists or rogue governments. HEU is used for 

manufacturing nuclear weapons. 

20 Alternatively, a gel-based generator uses Mo-99 obtained from neutron activation 

(n,y) of natural molybdenum, which can be performed in any nuclear reactor including 

power reactors. Unfo1tunately, Mo-99 produced from n,y methods tends to be of low 

specific activity when compared to Mo-99 produced from fission of U-235, whether HEU 

or low enriched uranium (LEU). Low specific activity means the Mo-99 must be either 

25 placed on a very large alumina column to absorb all the inactive molybdenum, or turned into 

an insoluble gel matrix that reduces the overall volume of the elutable column (e.g. 

zirconium molybdate or titanium molybdate). Subsequently, large elution volumes are 

required to elute the column of the Tc-99m daughter nuclide, particularly if an alumina 

column is used. The prior art falls to address all of the issues encountered with low specific 

30 activity and or low activity generators. 
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Nucl.Med.Comm., 25 609-614 (2004) discusses the need to obtain high radioactive 

concentrations of Tc-99m from zirconium molybdate gel generators (higher concentrations 

are often required for "cold kit" compounding, as well as economic reasons in larger 

radiopharmacies ). 

US patent 5, 729 ,821 discloses a method for concentration of Tc-99m from Mo-99 

sorbent on an alumina based column. The system requires multiple columns to achieve 

concentration of the eluate. Multiple columns must be used because the Tc-99m is eluted 

off the primary column by means of ion exchange with the chloride ion in saline. The cation 

10 (sodium) is then removed by the secondary column (in this case a silver halide based), and 

the pertechnetate is concentrated in the tertiary anion column for subsequent elution with 

saline to form sodium pe1technetate. This method requires the use of an acid salt or weak 

acid to separate and elute Tc-99m from the parent nuclideMo-99 (e.g. alumina columns), as 

well as a cation ion column to remove the cation from the elution, so that the pertechnetate 

15 ion can be concentrated on an anion column. 

Applied Radiation and Isotopes 66 (2008) 1814-1817 discloses a method which 

extracts Tc-99m from a solution containing Mo-99. This is a complicated procedure that 

requires the use of organic solvents (tetrabutylammonium bromide solution in methylene 

20 chloride) to extract and concentrate the Tc-99m. 

Applied Radiation and Isotope 66 (2008) 1295-1299 discloses a method cited which 

is a variant of the above method where a low specific activity alumina based generator is 

eluted with saline to remove the Tc-99m. The eluate is concentrated on strong anion 

25 exchanger Dowex column. The Tc-99m is removed by elution with tetrabutylammonium 

bromide solution with methylene chloride into a collected in a vial. The organic solvent is 

removed by vacuum pumping to dryness and reconstituted with saline for use with cold kits. 

This method is impractical because of time required to prepare the concentrated Tc-99m. 

30 U.S. Patent 6,157,036 discloses a method for low specific activity ion exchange type 

generators (i.e. alumina). The system uses multiple columns similar in method to U.S. 
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Patent No. 5,729,821. The method uses positive pressure instead of safer negative pressure 

to move fluids - negative pressure (vacuum) is inherently safer for transfers involving 

radioactive materials. 

There is therefore a need for a system which manages grow-in of the daughter 

nuclide for efficiency purposes. There is also a need in the art for an elution system which 

minimizes the waste and maximizes the use of the daughter nuclide produced by a series of 

generators. There is further a need for an elution system which can reduce the Iisk of 

proliferation of HEU. There is also a need for a manifold kit which is operable by an 

10 automated actuation system for directing the eluate from a series of generators to a 

collection vial. 

15 

20 

Summary of the Invention 

In view of the needs of the art, the present invention provides a multiple generator 

elution system, comprising a plurality of parent-daughter nuclei generators and a control 

system for tracking the grow-in of the activity of each of the parent-daughter nuclei 

generators. 

The control system receives demand data indicating requirements for activity 

production and is configured to elute from selected ones of the generators with a first eluate 

in order to provide a desired amount of a daughter nuclide. A receivingr unit receives 

demand data which includes at least an amount of daughter nuclide to be produced and a 

25 schedule for the production of the amount of daughter nuclide. The receiving unit is 

operable with the control system so that the control system will schedule the elution of the 

daughter nuclide from the plurality of generators to meet the demand represented by the 

demand data. The receiving unit will also receive supply data 

30 The present invention also provides a concentration column for collecting the 

generator daughter nuclide from the selected ones of the plurality of generators. The 
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concentration column contains an appropriate column media. For example, when the 

daughter nuclide is Tc-99m, concentration column is desirably an anion column from which 

the daughter nuclide is eluted. Also provided is a collection container for receiving the 

daughter nuclide from said concentration column. 

Additionally, the present invention provides a control system a multiple generator 

elution system which tracks the grow-in of the activity of each of the parent-daughter nuclei 

generators and schedules elution from among the generators to meet an inputted demand for 

the daughter nuclide. 

The present invention may also provide a source of second eluent to elute the 

columns. Depending on the application, the second eluent may be different from the first 

eluent or both may be the same. Additionally, in embodiments where the same eluent is 

used to elute both the generators and the concentration column, the eluent may be drawn 

15 from a single source. Alternatively, the source of first eluent may be provided individually 

to each generator, rather than from a common source. The present invention also provides 

that when highly pure water, such as water for injection, is provided from a common 

reservoir for eluting the generators, this water may also be used to rinse the components of 

the elution system between elution runs. The present invention also contemplates that a 

20 source of highly pure water may be provided only for the purpose of rinsing components of 

the multiple generator elution system. 

Additionally still, the present invention provides a method for operating a multiple 

generator elution system which coordinates inputted demand data for the daughter nuclide 

25 produced by the generators, tracks the available activity in each of the generators over time, 

and schedules elution from among the generators to meet the inputted demand for the 

daughter nuclide. 

Furthennore, the present invention provides a kit for a manifold system which may 

30 be operated by a control system to direct the elutions from among a plurality of parent­

daughter generators to a separations column. 
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The present invention solves problems for those skilled in managing and operating 

generators in a nuclear pharmacy. Using Tc-99m/Mo-99 generator for purposes of 

illustration, and not of limitation, the preset invention combines and concentrates the 

5 daughter nuclide technetium [Tc-99m] pertechnetate elutions from multiple generator units 

and extends the useful life of decayed or low activity generators. The present invention 

automatically manages the isotope "grow-in" for maximum efficiency and cost savings, in 

conjunction with demand data from an ERP system or manual inputs. The present invention 

also allows operating personnel to model "what-if' scenarios such as when modeling supply 

10 shortages and unexpected increases in demand. Additionally, the present invention may be 

housed behind a radiological shielding that safely stores generators, as well as all 

components handling radioactivity. The present invention allows a gaimna gel based Mo-99 

generators to be more operationally competitive with fission based generators, thus 

facilitating a viable alternative to Mo-99 produced by the irradiation of highly enriched 

15 uranium (HEU), and thus reducing the proliferation of nuclear bomb grade material. 

Moreover, the present invention provides prescription compounding data interchange for 

electronic medical records. 

The Mo-99 isotope used in Tc-99m/Mo-99 generators typically represents 75% or 

20 more of the total cost of a generator. Generator and isotope purchases are typically the 

lai·gest single expense item. Mo-99 decays into Tc-99m at a known exponential rate, Tc-

99m also decays at a known exponential rate. A typical generator contains a known amount 

activity when delivered. When the generator is eluted the Tc-99m is removed leaving the 

Mo-99 behind to continue to decay into Tc-99m. The calculations required to accurately 

25 determine the amount of available Tc-99m on a generator at any given time are very 

complex, and not easily performed. The present invention provides a control system 

incorporating software for easily and quickly executes these calculations. Utilizing this 

software in conjunction with the multiple generator elution system allows the control system 

to select an efficient combination of generators for any given demand. Additionally, 

30 historical or real-time demand can be obtained by either manual operator entry, or by data 

link from an enterprise resource planning system. 
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A titanium molybdate "gel" based generator uses very low specific activity Mo-99, 

which leads to elutions that are less concentrated and of generally lower total radioactive 

content than the industry standard fission Mo-99 based generator. The multiple generator 

5 elution system of the present invention eliminates these issues allowing the gel- based 

generator to be more operationally competitive than the industry standard fission based 

generator. 

10 Brief Description of the Drawing 

15 

20 

25 

30 

Figure l is a cross-sectional schematic of a parent-daughter generator of the prior art. 

Figure 2 depicts an activity decay curve for a Mo-99/Tc-99m generator. 

Figure 3 depicts the decay curve for Tc-99m in a Mo-99/Tc-99m generator after 

serial elutions of the Tc99m isotope ions. 

Figure 4 depicts a multiple generator elution system for gel-based Mo-99 generators. 

Figure 5 depicts an alternate representation of the elution system of Figure 4. 

Figure 6 depicts a multiple generator elution system for alumna-based Mo-99 

generators. 

Figure 7 depicts an alternate representation of the elution system of Figure 6. 

Figure 8 depicts a cassette-based manifold as part of a multiple generator elution 

system of the present invention. 

Figure 9 is a flow-chart depicting a method of the present invention. 
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Figure 10 depicts a screen shot of a graphical user interface (GUI) of the present 

invention for providing supply inforn1ation for a multiple generator elution system of the 

present invention. 

Figure 11 depicts a screen shot of a GUI for an elution management system for a 

multiple generator elution system. 

10 Detailed Description of the Preferred Embodiments 

The present invention concentrates eluates from large volume elutions for 

reconstitution with "cold kits" that require higher radioactive concentrations. In one 

embodiment, the present invention provides a system for concentrating Tc-99m. The 

15 present invention can concentrate eluates in larger radiopharmacies to achieve work flow 

efficiencies, particularly with QC testing of eluates, and eliminates time consumed eluting 

multiple generators individually. Additionally, the present invention allows generators 

nearing expiry, which tend not to be used because of low yields and thus lower radioactive 

concentration of eluate, to be more fully utilized to expiry, achieving cost savings. The 

20 present invention incorporates software to better match demand with supply, thus achieving 

cost savings and minimizing waste and loss. The present invention obviates the need for 

using organic solvents, thus eliminating waste and use of hazardous organic solvents. 

The present invention provides a multiple generator elution system which uses 

25 multiple parent-daughter generators, tracks the in-growth relationship for the parent­

daughter isotopes in each of the generators, and concentrates the output of the generators 

which are eluted. Biinging all three of these concepts together solves inherent issues with 

low specific activity generators, in both in application and efficiency of use. 

30 The multiple generator elution system is desirably enclosed within a radiation-

shielding enclosure, such as a lead-walled hot cell. While the present invention would work 
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for managing elution from a single generator, in the preferred embodiment, multiple 

generators are managed. One embodiment of the present invention utilizes a number of Mo-

99 titanium/ Tc-99m titanium [Mo-99] molybdate gel generators ut11izing Mo-99 obtained 

from neutron activation of natural molybdenum (n, y Mo-99). Wbile paiticular reference is 

5 made to managing the elutions from Mo-99/Tc-99m parent-daughter generators, the present 

invention contemplates that other types of generators may also be employed to elute and 

other daughter isotopes, or daughter nuclides. 

Thus in one embodiment of the present invention, a lead-shielded enclosure contains 

10 1 or more Mo99/Tc99m generators. The generators are connected together via a fluid path 

system, which enables any combination of generator to be eluted onto a concentration 

column or columns. In the case of Tc-99m, the concentration column is an anion column. 

The concentrated Tc99m is subsequently eluted off the concentration column into a 

collection vial at the required radioactive concentration ready for use in the radio-pharmacy. 

15 The control system selects the most efficient combination of generators based on demand, 

available supply and future demand. 

Both the available supply of activity and the current and future demand for activity 

may be manually entered or electronically transferred into the receiving unit and into the 

20 control system from the generators themselves and from the radio-pharmacy Enterprise 

Resource Planning (ERP) system, respectively. For example, data transferred from the 

generators themselves could be electronically read or scanned from a label on the generator, 

such as a bar code. Such data regarding the generators, also called the 'supply data', can 

include the calibration data for the generator, providing both date and activity. Additionally 

25 the supply data is contemplated to include the time and date that the generator is available 

for use and the time and date of the first elution off set. Similarly, the demand data, 

including the required activity and the time such activity is required from the system may be 

either manually or electronically entered into the control system. The present invention 

contemplates that a data receiving unit is configured for the manual and/or electronic input 

30 of the demand data. 
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Using the supply data, the control system can calculate the available activity in each 

generator, desirably in set intervals, e.g. every thirty minutes, and displays the same to an 

operator. The demand data is desirably similarly displayed over the same time intervals as 

the supply data. The control system includes a computer to calculate the best fit elution 

5 profile, or schedule, for selecting which of the available generators will be eluted at a given 

time to meet the demand data in the most efficient way possible, thus maximizing the useful 

life of each generator and minimizing waste. The control system is desirably programmed 

to perform a Generalized Reduced Gradient Algorithm analysis of the demand data and the 

activity levels of the plurality of generators to detennine the optimum elution schedule for 

10 minimizing waste. Alternatively, the present invention contemplates that the control system 

is programmed to run simulations of various elution schedules from the plurality of 

generators and selecting the elution schedule resulting in the lowest amount of waste of the 

daughter nuclide upon meeting the demand data. The elution schedule will also be 

provided to the operator. 

15 

Desirably, the display of the elution schedule is provided on a GUI which gives the 

operator the option of oven-iding the calculated optimized elution schedule by instead 

scheduling different generators for elution at a given time. When the operator decides to 

modify the elution schedule, the control system will recalculate the elution schedule and 

20 display the both the updated activity availability over time for each generator as well as the 

scheduled time of elution from each of the generators. If the updated elution schedule is 

satisfactory to the operator, the elution instmctions will be followed for eluting the selected 

generators according the schedule. In this way, the present invention provides the option of 

an 'operator-in-the-loop' to oversee and manage the elution from the generators and allow 

25 the operator to oven-ide the calculated schedule. Alternatively, the present invention is able 

to operate without the need for operator intervention and can thus perform the scheduled 

elutions automatically without operator input, thereby freeing the operator to tend to other 

phannacy duties. 

30 The elution instmctions will be used to electronically control the elution of the 

selected generators. As the generators are eluted, the control system will update the 
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ingrowth calculations and update the elution schedule if necessary. The present invention 

contemplates that either an operator or the system will perform the step of confirming that 

the selected generators were in fact eluted. 

Calculations used in populating the elution schedule will desirably take into account 

known constants such as the parent nuclide half-life and decay equation, the daughter 

nuclide half life and decay equation, the elution yield efficiency as well as the fraction of the 

elution available the parent nuclide decay. Additionally the control system will consider the 

equilibrium equation for the parent-daughter and the expiration time for the generator. Most 

10 generators have a 2 week life - this is a pharmaceutical expiry requirement - but it could be 

much longer if the parent isotope has a long half life, e.g., Sr-90 I Y-90 

The present invention offers numerous advantages both technically and 

economically. The present invention is thus able to perform as a concentrator of the activity 

15 eluted from the selected generators for each elution run. Not only does this allow the 

efficient utilization of the generators, but it also allows that generators nearing expiry can 

still be utilized in combination with each other as their activities are concentrated together. 

Automated operations can reduce exposure to the doses by the pharmacy staff. Labor 

efficiencies are realized as well. For example, if four generators are to be individually 

20 eluted, then four distinct quality control tests are required. The present invention, by 

concentrating the individual elutions, allows that only a single quality control test be 

performed on the concentrated elutions, allowing for more activity to be retained in the 

collection vial for clinical use. 

25 The present invention makes the use of gel generators a commercially viable option, 

despite their lower comparative specific activity to fission generators. The multiple 

generator elution system (MOES) of the present invention is intended to eliminate the 

disadvantages of gel based generator systems discussed above. Additionally, the use of gel 

generators improves the management of isotope supply during outages or shortages by the 

30 conventional sources. 
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The system desirably includes a shielded area that houses two or more gel 

generators. These generators are connected to separate valve manifolds, which can be 

selected by the control system to elute the selected generator(s) at the approptiate time to 

meet planned demand. The Tc-99m is eluted by passing an eluent through the selected one 

5 or more generators. The Tc-99m is collected on an alumina concentration column. When 

the collection(s) from the generator(s) is complete, the control system elutes the 

concentration column with eluent into an industry standard shielded collection vial. The 

eluent can be drawn from a reservoir or from individual saline vials currently used to elute 

generators. 

10 

15 

All the fluid paths, concentration column, and collection vial equipment are desirably 

shielded by a hotcell to provide radiological protection to the operators. Shielding of 

individual components may be alos provided within the radiation-shielding hot cell. 

Various methods of concentrating Tc-99m elutions have been documented. The 

calculations for determining the in-growth relationship for parent daughter isotopes are 

widely known, but not often used because of complexity. The use of n,y Mo-99 in gel 

generators systems and other generator systems is also known. The present invention 

brings all three of these concepts together into a single elution system that manages the 

20 supply data, the available activity, and demand data for a plurality of generators, and 

overcomes issues inherent with low specific activity generators, in both in application and 

efficiency of use. 

The present invention will work with zirconium or titanium molybdate gel generator 

25 systems. With modification, the present invention (as detailed) will work with alumina 

based systems as well. To work with alumina based systems additional columns and fluid 

paths therefore will be required. 

The concept of a titanium molybdate gel generator design has been proven. The gel 

30 is produced post irradiation from irradiated natural molybdenum metal. The established 
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method includes irradiating the pre formed gel or molybdenum trioxide. Irradiating metal 

offers yield, safety, and processing efficiency advantages. 

Referring now to Figure 1, a parent-daughter generator 110 of the prior art and 

incorporated into the multiple generator elution system of the present invention includes a 

long-lived parent nuclide that decays to a sho1ter-life daughter nuclide. As the parent and 

daughter nucludes are not isotopes, it is possible to chemically isolate the daughter nuclide. 

An eluent is directed through a column containing the parent and daughter nuclides, but 

10 carries off only the daughter nuclide as eluate from the column. After the elution, the parent 

nuclide (remaining in the generator) will decay to provide a fresh supply of daughter 

nuclide. The generator is thus able to provide a fresh supply of daughter nuclide as needed 

until the parent activity is depleted. 

15 Generator 110 includes a generator body 112 formed from a radiation-shielding 

material such as lead. Generator body 112 defines a column cavity 114 containing a column 

116 holding the parent nuclide. Generator body 112 defines an elongate eluent channel 118 

and an elongate eluate channel 120 extending in fluid communication between column 

cavity 114 and an eluent cavity 122 and a collection cavity 124, respectively. Column 116 

20 contains a media 126 to which the parent nuclide binds but from which the daughter nuclide 

therein may be eluted. Eluent cavity 122 supports an eluent vial 130 and collection cavity 

124 supports a collection vial 132 therein. An eluent conduit 134 extends in fluid 

communication between eluent vial 130 and column 116 so as to deliver the eluent from 

within vial 130 into column 116. At each end, eluent conduit 134 terminates in an elongate 

25 needle 125a and 125b for puncturing septums of vial 130 and column 116, respectively. An 

eluate conduit 136 extends from column 116 to collection vial 132 so as to deliver the eluate 

from column 116 into vial 132. At each end, eluate conduit 136 terminates in an elongate 

needle 129a and 129b for puncturing septums of vial 132 and column 116, respectively. 

Typically, collection vial 132 is an evacuated vial so that the low pressure within the vial 

30 draws the eluent fluid from eluent vial 130, through column 116 and thereinto. A separate 

air inlet conduit 140 extends in fluid communication between eluent vial 116 and an air 
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intake filter 142 so as to assist the evacuation of the eluent from eluent vial 130. Typically, 

collection vial 132 is housed within its own radiation shield 144 such that removal of shield 

144 from collection cavity 124 will carry the now-filled collection vial 132 with it to where 

a pharmacist may withdraw the collected eluate for further processing. 

In one embodiment, column 116 contains Mo-99 which decays into Tc-99m with 

acidic alumina as the sorbent. Column 116 would then be an acidic alumina column 

although other types of columns, as previously described, may also be used. The present 

invention contemplates incorporating multiple generators 110. As will be shown 

10 hereinbelow, the present invention further contemplates providing that the collection vials 

are replaced for each generator with a conduit leading to a common collection vial. 

Additionally, the present invention contemplates that instead of each generator having its 

own eluent vial 130, a common source of eluent may be provided which may be directed to 

any and all of the generators as required. For example, when column 116 is an acidic 

15 alumina column with Mo-99, eluent vial 130 may provide a source of saline for eluting the 

Tc-99m nuclide from the column. Alternatively, for example, for a gel generator, a source 

of water for injection may be provided as an eluent. 

The present invention contemplates that the generators used by the present invention 

20 may be either a fission or n,y generator. For example, the TechneLite® (Technetium Tc99m 

Generator) sold by Lantheus Medical Imaging, 331 Treble Cove Rd., N. Billerica, MA 

01862, USA may be used. The TechneLite generator is what is known as a dry generator, 

which means that it has an external source of saline to elute the system. Most generators 

tend to be in this format. Similar to other fission based generators the TechnelLite generator 

25 is based on acidic alumina column to facilitate the storage of Mo-99 and subsequent 

separation of the daughter isotope Tc-99m. Similarly, generator 110 may comprise the 

Ultra-TechnekowTM DTE (Technetium Tc-99m Generator sold by Coviden (Mallinckrodt 

Inc., 2703 Wagner Place, Maryland Heights, MO 63043, USA. The Ultra-Technekow is 

very similar to the TechneLite unit. Alternatively still, the DryTec® (Technetium Tc99m 

30 Generator may be used with the instant invention. The Drytec generator is sold by GE 
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Healthcare, The Grove Centre, White Lion Road, Little Chalfont, Buckinghamshire HP7 

9LL, UK, and is similar to the other fission generators listed above. 

Moreover, generator 110 may be an n,y, or gel, generator. One gel generator is the 

5 Tc-99m- Geltech Generator sold by the Government of India Dept of Atomic Energy, 

BRIT/BARC Vashi Complex, Sector-20 Vashi, Navi Mumbai-400 705, India. The 

Geltech generator for 99mTc is a dual column system comprising of a primary Zirconium 

Molybdate-99Mo gel column and a secondary purification Acidic Alumina column. These 

types of generators, while structurally different from the fission type generator, still operate 

10 in a similar manner to produce sodium pertechnetate using a saline eluent. While the gel 

generators are not trnly chromatographic, the term 'eluent' will be also be used herein to 

describe the fluid directed into the generator and the term 'eluate' will also be used herein to 

describe the fluid exiting the gel generator with the daughter nuclide. 

15 Figure 2 depicts an activity decay curve for a Mo-99/Tc-99m generator. Figure 3 

shows how the available activity decays over time until reaching a point where the generator 

is not useful. Figure 3 also depicts the decay curve for Tc-99m in a Mo-99/Tc-99m 

generator after serial elutions of the Tc99m isotope ions. Whereas line A depicts the overall 

decay of the parent nuclide, Mo-99, lines B-D depict the grow-in of the daughter nuclide, 

20 T c-99m, up to a near maximum at which time the daughter nuclide is eluted so that there is 

none left in the column of the generator. The parent nuclide will continue to decay into the 

daughter nuclide so the increase in the available activity of the daughter nuclide is shown 

over time. Equation 1 is the equilibrium equation that describes the theoretical Tc-99m 

activity (A2) present in the generator at any time (t) after the previous elution when one 

25 knows the Mo-99 activity A 0 1 present at the time of the previous elution. 

Eq. (1) 
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Where A- 1 is the decay constant for Mo-99 and A2 is the decay constant for Tc-99m. The 

present invention links the demand for activity with the calculated availability of activity for 

each of the generators. 

5 Figures 4 depicts a multiple generator elution system 200 of the present invention. 

Multiple generator elution system 200 incorporates a plurality of generators 110. The 

generators 110 are desirably connected to a manifold (not shown) that includes valves and 

conduits so that individual ones of the valves are in selectable fluid communication with 

corresponding individual ones of the generators. Desirably, the manifold is connected to a 

10 low pressure, or vacuum source, for pulling the eluents through system 300. The manifold 

directs the generator eluate output to a concentration column 212. An eluent is directed 

from a first eluent source 214 to selected ones of the generators 110 and the resulting eluate 

from the selected generators is all directed to column 212. Concentration column 212 traps 

the daughter nuclide from the generators therein. A second eluent from a second eluent 

15 source 216 is directed through concentration column 212 to elute the daughter nuclide into a 

collection vial 218. The generators 110, column 212, eluent sources 214 and 216 and 

collection vial are desirably placed within the cavity 224 of a radiation-shielding hot cell 

222 so as to limit exposure of the operators. 

20 System 200 includes a control system 226 and receiving unit 228. Receiving unit 

228 and control system 226 may be provided as part of a single computer system. Receiving 

unit 228 receives both supply data and demand data, which control system 226 can use to 

generate the elution schedule for the generators 110 as will be described for Figures 9-12. 

The supply data allows calculation of the amount of activity available from each of 

25 generators 110, based on the calibration data, including the known starting activity and date, 

the time and date of when the generator was available for use, and the time and date of the 

first elution off set. The demand data relates to the amount of activity required and when. 

The demand data may be automatically inputted into the receiving unit 328 from an ERP 

module 231, such as SAP or Slimline, or it may be entered in manually into receiving unit 

30 228. Control system 226 desirably calculates the elution schedule by determining which 

generators will be eluted and when so as to match the demand data to the available activity 
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so as to maximize the eluted daughter nuclide with the minimum amount of waste. Control 

system 226 will then desirably download instructions to an actuation system 235 located 

within hot cell 222 for conducting the elutions. The present invention further contemplates 

that control system 226 may be alternatively provided within hotcell 222 either separately 

5 from actuation system 235 or as a unitary computerized system peforming the functions for 

both. 

By way of illustration and not of limitation, in this configuration, the generators 110 

are Mo99/Tc99m generator (titanium [99Mo] molybdate) gel generators. The first eluent 

10 source 214 desirably provides a weak acid as the first eluent for eluting the daughter nuclide 

Tc-99m from the generators, although highly pure water, such as sterile water for injection 

may also be used to elute the gel generator. Concentration column 212 includes an alumina 

sorbent to capture the pertechnate in the eluate from generators 110. Second eluent source 

216 provides saline for eluting the sodium pertechnate from column 212 and collection in 

15 collection vial 218. The sodium pertechnate may then be used with cold kits for labeling a 

radio tracer. 

With the present invention, any combination of generators may be eluted and the 

activity from the eluted generators collected in column 212. The final radioactivity 

20 concentration is determined by the elution of the concentration column 212, which can be 

eluted in a very small volume. Additionally, because the activity can be collected from 

multiple generators and concentrated, the generators may be used continuously until expiry. 

Referring now to Figure 5, an alternate presentation multiple generator elution 

25 system 200 is shown. In Figure 5, five gel generators 1 lOa-e are shown connected with a 

valve manifold 250. Manifold 250 is desirably based on the linearly-arranged stopcock 

manifold used in FASTlabJM cassettes, sold by GE Healthcare, Liege, BE. Manifold 250 

includes sixteen 3way/3position stopcocks valves, 1-17. Each of valves 1-17 include three 

open ports opening to adjacent manifold valves and to a respective luer located 

30 therebetween. Each valve includes a rotatable stopcock which puts any two of the three 

associated ports in fluid communication with each other while fluidically isolating the third 
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port. The present invention further contemplates that the stopcock could include a T-shaped 

internal passageway therein so as to also allow all three ports to be placed in fluid 

communication across the valve, but such an embodiment would provide dead spaces which 

could require additional rinsing so as to prevent the occurrence of contamination between 

5 successive fluid flows. Manifold 250 further includes, at opposing ends thereof, first and 

second socket connectors 18 and 19, each defining vacuum ports 18a and 19a, respectively. 

Manifold 250 and the stopcocks of valves 1-17, as well as the conduits described below, are 

desirably fanned from a polymeric material, e.g. PP, PE, Polysulfone, Ultem, or Peek. As 

will be shown in Figure 8, the manifold desirably includes twenty-five 3way/3position 

10 stopcocks valves, although the actual number of valves is scaleable to meet the needs of the 

user. Unused valves may simply have their luer connection capped by a luer fitting and their 

stopcocks providing fluid communication for flow between adjacent valves. 

Each of the connections at the valves described herein are made at the port defined 

15 by its luer connector. As shown in Figure 5, valve 1 supports a filtered vent 251 at its luer 

connection. Valve 2 is connected to first eluent source 214 by an elongate conduit 252 .. 

First eluent source 214 provides the eluent for eluting the daughter nuclide from generators 

llOa-e. First eluent source 214 desirably is also connected in fluid communication with a 

filtered vent 233 to assist the outflow of the eluent through conduit 252 towards valve 2. 

20 Valve 3 is connected by an elongate conduit 254 to a second manifold 256 providing open 

connection to the eluent channels 118 of generators 1 lOa-e. That is, the present invention 

desirably provides a single source of eluent for eluting each of the generators, although the 

present invention also contemplates that each generator may have its own source of eluent as 

shown in Figure 1. The eluate channels 120 of generators llOa-e are connected back to 

25 manifold 250 by elongate conduit 260a-e, respectively. Conduits 260a-e extend between the 

respective eluate channels 120 of generators 1 lOa-e to valves 4-8, respectively. 

Valve 9 is connected by elongate conduit 262 to an input port of concentration 

column 212 so that eluate from the generators may be directed to column 212. Valve 10 is 

30 connected to second eluent source 216 by an elongate conduit 264. Second eluent source 

216 provides the eluent to elute the daughter nuclide from column 212. Second eluent 
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source 216 desirably is also connected in fluid communication to a filtered vent 263 to assist 

outflow of the second eluent through conduit 262 towards valve 9. Valves 11 and 12 are 

capped by a luer fitting and their stopcocks oriented to provide fluid flow there through 

between valves 10 and 13. Valve 13 is connected by elongate conduit 266 to an input port 

5 268 of collection vial 218 so as to be able to direct a product fluid therein. Valve 14 is 

connected by elongate conduit 270 to an input port 272 of a waste vial 219. Valve 15 is 

connected to the output port of column 212, such that column 212 desirably connects 

directly to valve 15. Valve 16 is connected by elongate conduit 274 to an outlet port 275 of 

waste vial 215. Valve 17 is connected by elongate conduit 276 to an outlet port 278 of 

10 collection vial 218. 

A sample elution will now be described. An elution schedule has been calculated 

that requires eluting the activity from generators llOa and llOc. By application of a 

vacuum (ie, a sufficient low pressure) at port 19a, the first eluent will be drawn from first 

15 source 214. Valves 1-17 are set so that the first eluent flows through valves 2 and 3 and 

conduit 254 into manifold 256. First, valves 5-8 are set to allow for eluate flow from 

generator llOa to flow through conduit 260a through to valve 9. Valve 9 directs the eluate 

flow through conduit 262 to the input port of column 212. From column 212 the eluate will 

be drawn through valve 15 to valve 14 and into waste vial 219. The volume of waste vial 

20 219 will be sufficient to collect all of the liquid thus delivered from column 212. The 

stopcock of valve 4 is then rotated to isolate generator 11 Oa and the stopcock of valve 6 is 

rotated so that the first eluent will be drawn from second manifold 256 into generator 1 lOc. 

The eluate from generator llOc is then directed through valves 6-8 to valve 9. Valve 9 

directs the eluate flow through conduit 262 to the input port of column 212. From column 

25 212 the eluate will be drawn through valve 15 to valve 14 and into waste vial 219. The 

daughter nuclides from generator 11 Oa and 11 Oc have thus been collected in concentration 

column 212. 

To elute the daughter nuclide from column 212, valve 10 will be set to direct, under 

30 suction at port 19a, the second eluent from source 264 through conduit 264 and towards 

valve 9. The second eluent is drawn through conduit 262 through the input port of column 
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212 and through column 212. Upon exiting column 212 into valve 15, the column 212 

eluate will contain the daughter nuclide for dispensement into collection vial 218. This 

eluate will be directed to valve 13 and through conduit 266 into vial 218, the suction from 

port 19a being applied through valve 17 and conduit 276. Vial 218 may then be either 

5 removed or drawn from to provide the daughter nuclide for further processing by the 

pharmacist. Subsequent dispensements from the generators may thus be directed into the 

same collection vial or otherwise combined with unusued eluate from a previous 

dispensement, as control system 226 has included any leftover activity in its calculations for 

dispensing from generators 11 Oa-e in order to meet the requirements of the demand data. 

10 

Manifold 250 is desirably formed to be attached to an actuation system 235 which 

engages and sets the 01ientation of the stopcocks of the valves and provides the low-pressure 

suction, or vacuum, for drawing fluids through the manifold and into the vials. Actuation 

system 235 includes rotatable arms which engage each of the stopcocks of valves 1-17 and 

15 can position each in a desired orientation throughout elution operations. The actuation 

system 235 also includes a pair of spigots, each of which engages one of ports 18a and 19a 

in fluid-tight connection to provide a source of low pressure, or vacuum, to manifold 250 in 

accordance with the present invention. Desirably, manifold 250 is attachable to a 

FASTLab™ (sold by GE Healthcare, Liege, BE) synthesis device which has been 

20 programmed to operate the valves and apply the vacuum. As the FASTlab synthesizer is 

already designed to operate in a hot cell environment, it is ideally suited as the actuation 

device for system 200. Actuation system 235 is directed to act by control system 226 

according to the calculated elution schedule. 

25 

Figures 6 and 7 depict a multiple generator elution system 300 for alumna-based Mo-

99 generators 110. Multiple generator elution system 300 incorporates a plurality of 

generators 110. In this embodiment, the generators 110 are Mo99ffc99m alumina 

generators (ie, incorporate alumina in the generator's column). The generators 110 are 

30 desirably connected to a manifold (not shown) that includes valves and conduits so that 

individual ones of the valves are in selectable fluid communication with corresponding 
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individual ones of the generators. The manifold directs the generator eluate output to a 

cation column 315. The generator eluate flows through the cation column 315 and then into 

a concentration column 312. Desirably, the manifold is connected to a vacuum source for 

pulling the eluents through system 300. The cation column is not used for trapping the 

5 daughter nuclide but contains an approp1iate media for removing competing ions which 

adversely interfere with the concentration column. Thus, in system 300 an eluent is directed 

from a first eluent source 314 to selected ones of the generators 110 and the resulting eluate 

from the selected generators is all directed through column 315 and to column 312. 

Concentration column 312 traps the daughter nuclide from the generators therein. A second 

10 eluent from a second eluent source 316 is directed through concentration column 312 to 

elute the daughter nuclide into a collection vial 318. The generators 110, column 312, 

eluent sources 314 and 316 and collection vial are desirably placed within the cavity 324 of 

a radiation-shielding hot cell 322 so as to limit exposure of the operators. 

15 System 300 includes a control system 326 and receiving unit 328. Receiving unit 

328 and control system 326 may be provided as part of a single computer system. Receiving 

unit 328 receives both supply data and demand data, which control system 226 can use to 

generate the elution schedule for the generators 110 as will be described for Figures 9 and 

10. The supply data allows calculation of the amount of activity available from each of 

20 generators 110, based on the calibration data, including the known starting activity and date, 

the time and date of when the generator was available for use, and the time and date of the 

first elution off set. The demand data relates to the amount of activity required and when. 

The demand data may be automatically inputted into the receiving unit 328 from an 

electronic ERP module 331, such as SAP or Slimline, or it may be entered in manually into 

25 receiving unit 328 by an operator. Control system 326 desirably calculates the elution 

schedule by determining which generators will be eluted and when so as to match the 

demand data to the available activity so as to maximize the eluted daughter nuclide with the 

minimum amount of waste. Control system 326 will then desirably download instructions to 

an actuation system 335 located within hot cell 322 for conducting the elutions. The present 

30 invention further contemplates that control system 326 may be alternatively provided within 
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hotcell 322 either separately from actuation system 335 or as a unitary computerized system 

peforming the functions for both. 

In this configuration, first eluent source 314 desirably provides an acid salt or weak 

5 acid, typically saline, as the first eluent for eluting the daughter nuclide Tc-99m from the 

generators. As the first eluent is saline, cation column 315 is used first to remove the 

sodium ion so as to allow concentration on the concentration column 312. Concentration 

column 312 includes an alumina sorbent to capture the pertechnate in the eluate from 

generators 110. Second eluent source 316 provides saline for eluting the sodium pertechnate 

10 from column 312 and collection in collection vial 318. The sodium pertechnate may then be 

used with cold kits for labeling a radiotracer. 

With the present invention, any combination of generators may be eluted and the 

activity from the eluted generators passed through column 315 and collected in column 312. 

15 The two column method allows generators based on fission Mo-99 and alumina technology 

to take advantage of the efficiencies of the concentrator system of the present invention. 

The final radioactivity concentration is dete1mined by the elution of the concentration 

column 312, which can be eluted in a very small volume. Additionally, because the activity 

can be collected from multiple generators and concentrated, the generators may be used 

20 continuously until expiry. 

RefetTing now to Figure 7, an alternate presentation of multiple generator elution 

system 300 is shown. In Figure 7, five gel generators 1 lOa-e are shown connected with a 

valve manifold 350. Manifold 350 is desirably based on the linearly-atTanged stopcock 

25 manifold used in FASTlabTM cassettes, sold by GE Healthcare, Liege, BE. Manifold 350 

includes sixteen 3way/3position stopcocks valves, 1-17. Each of valves 1-17 include three 

open ports opening to adjacent manifold valves and to a respective luer located thereon, the 

luer port located between the opposed other ports. Each valve includes a rotatable stopcock 

which puts any two of the three associated ports in fluid communication with each other 

30 while fluidically isolating the third port. The present invention further contemplates that the 

stopcock could include a T-shaped internal passageway therein so as to also allow all three 
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ports to be placed in fluid communication across the valve, but such an embodiment would 

provide dead spaces which could require additional rinsing so as to prevent the occurrence 

of contamination between successive fluid flows. Manifold 350 further includes, at 

opposing ends thereof, first and second socket connectors 18 and 19, each defining vacuum 

5 ports 18a and 19a, respectively. Manifold 350 and the stopcocks of valves 1-17, as well as 

the conduits described below, are desirably formed from a polymeric material, e.g. PP, PE, 

Polysulfone, Ultem, or Peek. As will be shown in Figure 8, the manifold desirably includes 

twenty-five 3way/3position stopcocks valves, although the actual number of valves is 

scaleable to meet the needs of the user. Unused valves may simply have their luer 

10 connection capped by a luer fitting and their stopcocks providing fluid communication for 

flow between adjacent valves. 

Each of the connections at the valves described herein are made at the luer port 

defined by its luer connector. As shown in Figure 8, valve 1 supports a filtered vent 351 at 

15 its luer connection. Valve 2 is connected to first eluent source 314 by an elongate conduit 

352. First eluent source 314 provides the eluent for eluting the daughter nuclide from 

generators 1 lOa-e. First eluent source 314 desirably is also connected in fluid 

communication with a filtered vent 333 to assist the outflow of the eluent through conduit 

352 towards valve 2. Valve 3 is connected by an elongate conduit 354 to a second manifold 

20 356 providing open connection to the eluent channels 118 of generators 11 Oa-e. That is, the 

present invention desirably provides a single source of eluent for eluting each of the 

generators, although the present invention also contemplates that each generator may have 

its own source of eluent as shown in Figure 1. The eluate channels 120 of generators 1 lOa-e 

are connected back to manifold 350 by elongate conduit 360a-e, respectively. Conduits 

25 360a-e extend between the respective eluate channels 120 of generators llOa-e to valves 4-

8, respectively. 

Valve 9 is connected by elongate conduit 362 to an input port of a cation column 

315. Cation column 315 serves to remove competing ions from the eluate from the 

30 generators prior to concentration. Valve 10 is connected to second eluent source 316 by an 

elongate conduit 364. Second eluent source 316 provides the eluent to elute the daughter 
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nuclide from column 312. Second eluent source 316 desirably is also connected in fluid 

communication to a filtered vent 363 to assist outflow of the second eluent through conduit 

362 towards valve 9. Valve 11 is connected to the output port of cation column 315. Valve 

12 is connected by elongate conduit 365 to an input port of concentration column 312. 

Valve 13 is connected by elongate conduit 370 to an input port 372 of a waste vial 

319. Valve 14 is connected by elongate conduit 366 to an input port 368 of collection vial 

318 so as to be able to direct a product fluid therein. Valve 15 is connected to the output 

port of column 312, such that column 312 desirably connects directly to valve 15. Valve 16 

10 is connected by elongate conduit 374 to an outlet port 375 of waste vial 315. Valve 17 is 

connected by elongate conduit 376 to an outlet port 378 of collection vial 318. 

A sample elution will now be described. The elution schedule has been calculated 

that requires eluting the activity from generators 1 lOa and 1 lOc. By application of a 

15 vacuum (ie, a sufficient low pressure) at port 19a, the first eluent will be drawn from first 

source 314. Valves 1-17 are set so that the first eluent flows through valves 2 and 3 and 

conduit 354 into manifold 356. First, valves 5-8 are set to allow for eluate flow from 

generator llOa to flow through conduit 360a through to valve 9. Valve 9 directs the eluate 

flow through conduit 362 to the input port of cation column 315. From column 315 the 

20 eluate will be drawn through valve 12 and into elongate conduit 265 into the inlet port for 

concentration column 312. Waste material will continue to be drawn through column 312 

through valve 15 down to valve 13 and into waste vial 319. The volume of waste vial 319 

will be sufficient to collect all of the liquid thus delivered from column 315. The stopcock 

of valve 4 is then rotated to isolate generator 11 Oa and the stopcock of valve 6 is rotated so 

25 that the first eluent will be drawn from second manifold 356 into generator llOc. The eluate 

from generator 1 lOc is then directed through valves 6-8 to valve 9. Valve 9 directs the 

eluate flow through conduit 362 to the input port of column 315. From column 315 the 

eluate will be drawn through valve 12 and into elongate conduit 265 into the inlet port for 

concentration column 312. Waste material will continue to be drawn through column 312 

30 through valve 15 down to valve 13 and into waste vial 319. The daughter nuclides from 

generator llOa and llOc have thus been collected in concentration column 312. 
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To elute the daughter nuclide from column 312, valve 10 will be set to direct, under 

suction at port 19a, the second eluent from source 316 through conduit 364 and towards 

valve 12. The second eluent is drawn through conduit 365 through the input port of column 

5 312 and through column 312. Upon exiting column 312 into valve 115, the column 312 

eluate will contain the daughter nuclide for dispensement into collection vial 318. This 

eluate will be directed to valve 14 and through conduit 366 into vial 318, the suction from 

port 19a being applied through valve 17 and conduit 376. Vial 318 may then be either 

removed or drawn from to provide the daughter nuclide for further processing by a 

10 pharmacist or technician. Subsequent dispensements from the generators may thus be 

directed into the same collection vial or otherwise combined with unusued eluate from a 

previous dispensement, as control system 326 has included any leftover activity in its 

calculations for dispensing from generators 1 lOa-e in order to meet the requirements of the 

demand data. 

15 

Manifold 350 is formed to be attached to actuation system 335 which engages and 

sets the orientation of the stopcocks of the valves and provides the low-pressure suction, or 

vacuum, for drawing fluids through the manifold and into the vials. Actuation system 335 

includes rotatable arms which engage each of the stopcocks of valves 1-17 and can position 

20 each in a desired orientation throughout elution operations. The actuation system 335 also 

includes a pair of spigots, each of which engages one of ports 18a and 19a in fluid-tight 

connection and to provide a source of low pressure, or vacuum, to manifold 350 in 

accordance with the present invention. Desirably, manifold 250 is attachable to a 

FASTLab™ (sold by GE Healthcare, Liege, BE) synthesis device which has been 

25 programmed to operate the valves and apply the vacuum. As the FASTlab synthesizer is 

already designed to operate in a hot cell environment, it is ideally suited as the actuation 

device for system 300. Actuation system 335 is directed to act by control system 326 

according to the calculated elution schedule. 

30 Referring now to Figure 8, an elution cassette 400 for use with a multiple generator 

elution system is shown. In Figure 8, four alumina generators llOa-d for producing Tc-99m 
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from decaying Mo-99 are shown connected with a valve manifold 450. Cassette 400 

includes a case 402 with a planar front wall 404 bounded by a perimetrical wall 406 defining 

a case cavity 408. Cassette 400 supports an elongate manifold 450 in cavity 408 adjacent to 

a bottom wall 406a. Manifold 450 is desirably based on the linearly-arranged stopcock 

5 manifold used in FASTlablM cassettes, sold by GE Healthcare, Liege, BE. Manifold 450 

includes twenty five 3way/3position stopcocks valves, 1 '-25'. Each of valves 1 '-25' include 

three open ports opening to adjacent manifold valves and to a respective luer located 

thereon, the luer port located between the opposed other ports. Each valve includes a 

rotatable stopcock which puts any two of the three associated ports in fluid communication 

10 with each other while fluidically isolating the third port. The present invention further 

contemplates that the stopcock could include a T-shaped internal passageway therein so as 

to also allow all three ports to be placed in fluid communication across the valve, but such 

an embodiment would provide dead spaces which could require additional rinsing so as to 

prevent the occurrence of contamination between successive fluid flows and loss of fluid 

15 trapped in deadspaces therein. Manifold 450 further includes, at opposing ends thereof, first 

and second socket connectors 26 and 27, each defining vacuum ports 26a and 27 a, 

respectively. Manifold 450 and the stopcocks of valves l '-25', as well as the conduit 

connectors described below, are desirably formed from a polymeric material, e.g. PP, PE, 

Polysulfone, Ultem, or Peek. As shown in Figure 8, the manifold includes twenty-five 

20 3way/3position stopcocks valves, although the actual number of valves is scaleable to meet 

the needs of the user. Unused valves may simply have their luer connection capped by a 

luer fitting and their stopcocks providing fluid communication for flow between adjacent 

valves. 

25 Cassette 400 is a vaiiant of a pre-assembled synthesis cassette designed to be 

adaptable for synthesizing clinical batches of different radiopharmaceuticals with minimal 

customer installation and connections. Cassette 400 is desirably provided in kit form with 

all of the conduit tubings and supported connectors and filters to be connected to the 

generators, vials, and eluent source or sources for eluting a nuclide according to the present 

30 invention. Desirably, cassette 400 is provided to users with each connection of the conduits 

to the luers of its valves already made, so that only the free ends need to be mated with the 
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appropriate component. The cassette so provided may be assembled and packaged in a 

sterile condition such that if opened in an appropriately clean environment will maintain an 

appropriate level of sterility for phannaceutical operations. 

5 Each of the connections at the valves described herein are made at the luer port 

defined by its luer connector. As shown in Figure 8, valve 3' supports a filtered vent 451 at 

its luer connection. Valve 4' is connected to rinse fluid source 415 by an elongate conduit 

452. Rinse fluid source 415 provides a rinse fluid for rinsing manifold 250 between elution 

runs or as desired. Rinse fluid source 415 desirably is also connected in fluid 

10 communication with a filtered vent 433 to assist the outflow of the eluent through conduit 

452 towards valve 4'. That is, while the present invention contemplates that cassette 400 

can provide a single source of eluent for eluting each of the generators as described in 

Figures 5 and 8, in the embodiment of Figure 8, the present invention includes each 

generator having its own source of eluent, provided in an elutent vial 130, as shown in 

15 Figure 1. Providing each generator with its own eluent source 130 may be desirable so as to 

prevent the risk of over-dilution of the eluate volume from a common reservoir. 

Additionally, by providing each generator with its own attached elution source, more of the 

manifold valves 5' -14' will be available for connection to a generator. The air vent on the 

manifold is used to bleed off excess or unused vacuum. The eluate channels 120 of 

20 generators llOa-d are connected back to manifold 450 by elongate conduit 460a-d, 

respectively. Conduits 460a-d extend between the respective eluate channels 120 of 

generators llOa-d to valves 15' -18', respectively. 

Valves 5' -14' are each capped by a luer fitting which seals the luer port for each 

25 valve. Valves 5'-14' are available for scaling up cassette 400 to accommodate additional 

generators, should a user so desire. 

Valve 19' is connected by elongate conduit 462 to an input port of a cation column 

415. Cation column 415 serves to remove competing ions from the eluate from the 

30 generators prior to concentration. Valve 20' is connected to the output port of cation 

column 415. Valve 21' is connected by elongate conduit 465 to an input port of 
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concentration column 412. Valve 22' is connected to second eluent source 416 by an 

elongate conduit 464. Second eluent source 416 provides the eluent to elute the daughter 

nuclide from concentration column 412. Second eluent source 416 desirably is also 

connected in fluid communication to a filtered vent 463 to assist outflow of the second 

5 eluent through conduit 462 towards valve 22'. Valve 24' is connected to the output port of 

column 412, such that column 412 desirably connects directly to valve 24'. 

Now the connections to the waste and collection vials will be desclibed. Valve 23' 

is connected by elongate conduit 470 to an input port 472 of a waste vial 419. Valve 25' is 

10 connected by elongate conduit 466 to an input port 468 of collection vial 418. Valve 1' is 

connected by elongate conduit 476 to an outlet port 478 of collection vial 418. Valve 2' is 

connected by elongate conduit 474 to an outlet port 475 of waste vial 415. 

A sample elution will now be described. The elution schedule has been calculated 

15 that requires eluting the activity from generators 11 Ob and 11 Od. By application of a 

vacuum (ie, a sufficient low pressure) at port 26a, the first eluent will be drawn from first 

source vial 130 for generator llOb. Valves l '-25' are set so that the first eluent flows 

through generator llOb, through conduit 460b to valve 16' and on through to valve 19'. 

Valve 19' directs the eluate flow through conduit 462 to the input port of cation column 415. 

20 From column 415 the eluate will be drawn through valve 21' and into elongate conduit 465 

into the inlet port for concentration column 412. Waste matelial will continue to be drawn 

through column 412 through valve 24' down to valve 23' and into waste vial 419. The 

volume of waste vial 419 will be sufficient to collect all of the liquid thus delivered from 

column 412. 

25 

The stopcock of valve 16' is then rotated to isolate generator llOb and the stopcock 

of valve 18' is rotated so that the first eluent will be drawn from the vial 130 connected to 

generator 11 Od. The eluate from generator 11 Odis then directed through conduit 460d to 

valve 18' and then on to valve 19'. Valve 19' directs the eluate flow through conduit 462 to 

30 the input port of column 415. From column 415 the eluate will be drawn through valve 21' 

and into elongate conduit 465 into the inlet port for concentration column 412. Waste 
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material will continue to be drawn through column 412 through valve 24' down to valve 23' 

and into waste vial 419. The daughter nuclides from generator 11 Ob and 11 Od have thus 

been collected in concentration column 412. 

To elute the daughter nuclide from column 412, valve 22' will be set to direct, under 

suction at port 26a, the second eluent from source 416 through conduit 464 and valve 22' 

and towards valve 21'. The second eluent is drawn through conduit 465 through the input 

port of column 412 and through column 412. Upon exiting column 412 into valve 24', the 

column 412 eluate will contain the daughter nuclide for dispensement into collection vial 

10 418. This eluate will be directed to valve 25' and through conduit 466 into vial 418, the 

suction from port 26a being applied through valve l' and conduit 476. Vial 418 may then 

be either removed or drawn from to provide the daughter nuclide for fmther processing by 

the pharmacist. Subsequent dispensements from the generators may thus be directed into 

the same collection vial or otherwise combined with unusued eluate from a previous 

15 dispensement, as the control system of the present invention has included any leftover 

activity in its calculations for dispensing from generators 1 lOa-d in order to meet the 

requirements of the demand data. 

Cassette 400 is formed to be attached to an actuation system which engages and sets 

20 the orientation of the stopcocks of the valves and provides the low-pressure suction, or 

vacuum, for drawing fluids through the manifold and into the vials. The actuation system 

includes rotatable arms which engage each of the stopcocks of valves 1 '-25' and can 

position each in a desired orientation throughout elution operations. The actuation system 

also includes a pair of spigots, each of which engages one of ports 26a and 27a in fluid-tight 

25 connection and to provide a source of low pressure, or vacuum, to manifold 450 in 

accordance with the present invention. Desirably, manifold 450 is attachable to a 

FASTLab™ (sold by GE Healthcare, Liege, BE) synthesis device which has been 

programmed to operate the valves and apply the vacuum. As the FASTlab synthesizer is 

already designed to operate in a hot cell environment, it is ideally suited as the actuation 

30 device for cassette 400, receiving its actuation instructions from a control system to operate 

according to the calculated elution schedule. 
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For all embodiments of the cassette and manifold systems of the present invention, 

including those detailed in Figures 5, 7, and 8, the cassette or manifold is desirably 

attachable to a F ASTlab device. All liquid transfers are performed by the applied vacuum 

5 (or low pressure). All connections to the manifold cassette are contemplated to be via 

standard luer locks. The conduits used to connect to the generator are desirably silicon 

tubing te1minated with a septum to allow penetration by the needles 125a and 129a at the 

respective port on the generator 110. In the event an eluent vial 130 is attached to a 

generator, a standard connection may be used. Thus the generators do not need to be 

10 modified to work with the present invention. 

Additionally for all embodiments, an external source of rinse fluid, such as water for 

injection (WFI), may also be connected to the manifold for cleaning and rinsing proposes. 

When eluting a gel generator, the WFI source may be connected to each generator to also act 

15 as a first eluent. As more particularly described for Figure 8, the present invention 

contemplates that first eluent can be from a reservoir or a pre measured container or "elution 

vial" individually connected to each generator. A pre-measured source is desirable so as to 

prevent over dilution of the eluate volume and to free up an additional manifold valve for 

connection to a generator. The air vent on the manifold is used to bleed off excess or unused 

20 vacuum. 

The present invention further contemplates that for some embodiments, depending 

on the required elution chemistry, the first source of eluent that is connected directly to the 

manifold (as described for Figures 5 and 7) may be used to elute both the generators and the 

25 concentration column, thus obviating the need for a second source of eluent to be connected 

to the manifold. For example, if system 300 of Figure 7 employs alumina generators and an 

alumina concentration column, the present invention contemplates that first source of eluent 

may provide saline that is used both for eluting the generators and for eluting the 

concentration column. 

30 
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The cation column is used to remove competing ions, such as chloride, from the 

eluate. In some embodiments, the pertechnetate ions flow through the cation column and on 

to the acidified alumina column where it is captured (concentrated). The liquid is allowed to 

flow through the column and into the waste collection vessel for future disposal. The 

5 acidified alumina column (as stated above) is used to capture and concentrate the 

pertechnetate (99rnTc). While the pertechnetate is being captured on the alumina column, the 

liquid (essentially water) is removed from the bottom of the column by vacuum and 

collected in the waste vessel. Once the concentration step is completed the alumina column 

is desirably eluted with a small volume of saline to remove the pertechnetate as sodium 

10 pertechnetate [Na99mTc04 _], basically in exactly the same way as current fission generators 

and collected in the product collection vial. 

With reference to Figure 9, the present invention uses demand data and supply data 

to determine and execute the most efficiency utilization of a set of parent-daughter 

15 generators in a radio-pharmacy operation. The supply data allows the automated calculation 

of the amount of available activity (of the daughter nuclide) at any given time. Generators 

are sold with known amounts of activity. The supply data can be obtained from a generator 

barcode or manual data entry. The demand data is the amount of activity required at specific 

times to meet customer orders. The data can come from either an ERP software system, for 

20 example SAP or Slimline (or equivalent) via an electronic transfer, or by manual entry. 

Typically, in a radio-pharmacy environment, customer orders are segregated into delivery 

runs, scheduled at certain times of the day. 

The present invention compares the demand activity requirements with the available 

25 activity at any given time. Additionally, the system will attempt to configure the generator 

elution plan to deliver a best-fit solution representing the best efficiency for eluting from the 

given generators. Once the best fit solution has been calculated, the operator has several 

options: a) Execute the elution plan determined by the system, b) reconfigure the elution 

plan manually- letting the system calculate and display the effect to the operator, or c) 

30 model 'what-if scenarios' by inputting certain demand requirements and/or supply data and 
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reviewing the calculated elution schedule detennined by the system under the entered 

constraints. 

The present invention, upon confirmation from the operator the calculated elution 

5 plan is acceptable, sends the data to the actuation system to elute the selected generators 

according the elution schedule. The eluates from the selected generators are all passed 

through the cassette to concentrate, for example, Tc-99m, onto an alumina column. Once all 

the generator elutions are complete, the alumina column is eluted in the required volume of 

eluent, eg, saline, (typically 5-6mL). Once this operation is completed, the control system 

10 updates the activity data, re-calculates the grow-in and updates the elution schedule with any 

required changes. 

Generally, an ERP system is an integrated computer-based application used to 

manage internal and external resources, including tangible assets, financial resources, 

15 materials, and human resources. Its purpose is to facilitate the flow of information between 

all business functions inside the boundaries of the organization and manage the connections 

to outside stakeholders. Built on a centralized database and n01mally utilizing a common 

computing platform, ERP systems consolidate all business operations into a uniform and 

enterprise-wide system environment. An ERP system can either reside on a centralized 

20 server or be distributed across modular hardware and software units that provide "services" 

and communicate on a local area network. The distributed design allows a business to 

assemble modules from different vendors without the need for the placement of multiple 

copies of complex and expensive computer systems in areas which will not use their full 

capacity. 

25 

The method of the present invention thus includes an inputting step 610 where the 

supply data for each of the generators is inputted into a receiving unit of the elution system. 

The method then includes a second step 620 of inputting into the receiving unit the demand 

data of what activity is required and when from the multiple generators. This is followed by 

30 a calculating and selecting step 630 where the optimum elution schedule for each of the 

multiple generators is dete1mined according to the inputted supply data and the inputted 
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demand data. The calculating and selecting step 630 desirably compares current demand of 

activity, future demand for activity, and the available activity from the generators both 

presently and at subsequent demand points, or elution times, and selects which generators 

will be eluted and when so as to minimize the waste of daughter nuclide produced by the 

5 generators in meeting the demand data. Then, there is an eluting step 670 in which the 

daughter nuclide is eluted from the selected generators. 

Step 610 further includes the steps of inputting calibration data for each generator, 

612, typically the activity and date for each generator, inputting the time and date that the 

10 generator is available, 614, and inputting the time and date that the first elution is off-set 

from a reference time. Steps 612, 614, 616 may be performed manually by manually 

enteiing into the receiving unit the information from each of these steps, such information 

generally being provided with each generator. Alternatively, steps 612, 614, and 616 may 

be performed electronically, or automatically, by scanning such information from a bar code 

15 pertaining to each generator. Likewise, step 620 may be performed either manually or 

electronically, with the demand data generally being supplied by an ERP system. For 

manually performing step 620, an operator will take the demand data information and enter 

it into the receiving unit. Desirably, when the demand data is manually entered, the 

receiving unit or control system will compiling the information into the demand data set, 

20 although the operator may also perform the compilation piior to entering the aggregate 

demand data. Alternatively, the ERP system may be electronically communicating with the 

receiving unit so that the individual orders are automatically entered into the system and the 

elution schedule calculated. 

25 The present invention further contemplates that step 610 can include the step of 

inputting known data constants, 618. Step 618 can provide for the consideration of such 

data constants in the step 630. The data constants desirably include the parent nuclide half­

life and decay equation, the daughter nuclide half life and decay equation, the elution yield 

efficiency, the fraction of the elution available the parent nuclide decay, the equilibrium 

30 equation for the parent-daughter activity, and the expiration time for the generator. 
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Step 630 includes the step of calculating 632 and displaying 634 the available 

activity for each generator, desirably in fixed intervals such as thirty minutes. Desirably, the 

calculating step 632 employs Equation (1) and the displaying step 634 displays the activity 

in each generator at the calculated intervals. Moreover, step 630 may include the step of 

5 performing a Generalized Reduced Gradient Algorithm analysis of the demand data and the 

activity levels of the plurality of generators to determine the optimum elution schedule for 

minimizing waste. Alternatively, step 630 is contemplated to run simulations of various 

elution schedules from the plurality of generators and selecting the elution schedule 

resulting in the lowest amount of waste of the daughter nuclide upon meeting the demand 

10 data. Additionally, the method desirably includes the step 638 of displaying the demand 

data over the same intervals as the supply data. Step 630 desirably further comprises the 

step of calculating the best fit elution profile, or schedule, 638, for selecting which of the 

available generators will be eluted at a given time to meet the demand data in the most 

efficient way possible, thus maximizing the useful life of each generator and minimizing 

15 waste. The method may then include the step of providing the elution schedule to the 

operator, 640. 

Desirably, the display of the elution schedule is provided on a graphic-user inte1face 

(GUI) and the method includes the steps of offering the operator the option of overriding the 

20 calculated optimized elution schedule, 642, by instead scheduling different generators for 

elution at a given time. If the operator declines to override the system, the method will then 

progress to the step of sending the elution instructions to the actuation system, 660. If the 

operator chooses to override the elution instructions from step 638, the method further 

includes the step of the operator manually entering a modification to the elution schedule, 

25 644. Step 644 allows the operator to select a when particular generators will be eluted. The 

method then includes the step of recalculating the elution schedule, 646, and displaying both 

the updated activity availability over time for each generator as well as the scheduled time of 

elution from each of the generators, 648. Step 646 desirably employs the same algorithm as 

step 630 in determining the optimum elution schedule, given any additional operator 

30 constraints. The method then includes the step of prompting the operator to accept the 

updated elution schedule 650. If the operator accepts the updated elution schedule, the 
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elution schedule will be set and the control system will provide the appropriate instructions 

to the actuation system for eluting from the generators, step 660. If the operator does not 

accept the updated elution schedule, the method w111 repeat steps 644, 646, and 648 until the 

operator does accept the elution schedule. Once the updated elution schedule is satisfactory 

5 to the operator, the method will proceed to step 660. 

After step 660, the actuation system will perform step 670 and elute the generators 

according to the elution schedule. Steps 642, 644, 646, 648, and 650 provide the option of 

an 'operator-in-the-loop' to oversee and manage the elution from the generators and allow 

10 the operator to override the calculated schedule. In any event, the present invention is able 

to operate without the need for operator intervention and can thus perform the scheduled 

elutions automatically without operator input once the schedule, thereby freeing the operator 

to tend to other pharmacy duties. However, it is deemed desirable to provide the operator at 

some point in the cycle so as to accept the elution schedule. 

15 

After the eluting step 670, the method can include the step of confirming that the 

selected generators were eluted, 672. Additionally, the method desirably includes the steps 

of re-calculating the activity in-growth 674, modifying the activity data in step 632 and, if 

necessary, repeating steps 638 et seq. to recalculate the best-fit elution schedule for meeting 

20 the demand data. 

The present invention further provides a computer program product for managing the 

elution from a multiple generator elution system according to the present invention. The 

present invention further provides a multiple generator elution system which includes 

25 computer hardware for executing the computer program product of the present invention. 

The computer program product includes computer usable medium having computer-usable 

program code for performing the method of the present invention. The computer program 

code includes a computer-usable medium having computer-usable program code that 

manages a multiple generator elution system. The computer program product including 

30 computer-usable program code that receives inputted supply data for a number of parent­

daughter generators and demand data for activity from the generators. The computer 
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program further includes computer-usable program code that calculates an elution schedule 

for the generators based on the available activity in the generators and the demand data; as 

well as computer program code that directs an actuation system of the elution system to 

elute from selected ones of the generators according to the elution schedule. 

The computer program product desirably fmther includes computer program code 

for displaying at least one of the supply data, the demand data, the available activity in the 

generators, and the elution schedule. Additionally, the computer program code that 

calculates an elution schedule also includes computer program code for performing a 

10 Generalized Reduced Gradient Algorithm analysis of the demand data and the activity levels 

of the plurality of generators to determine the optimum elution schedule for minimizing 

waste. Alternatively, the computer program code for calculating an elution schedule also 

includes computer program code for running simulations of various elution schedules from 

the plurality of generators and selecting the elution schedule resulting in the lowest amount 

15 of waste of the daughter nuclide upon meeting the demand data. The computer program 

product desirably also includes computer program code for allowing an operator to override 

the calculated elution schedule by inputting new constraints to the computer program 

product, and computer program code for calculating a new elution schedule based on the 

new constraints. Moreover, the computer program product desirably includes computer 

20 program code for storing the supply data, the demand data, and the elution schedule for 

future retrieval and can serve for purposes of record keeping or supporting record keeping. 

Figure l 0 depicts a screen shot of a graphical user interface (GUI) of the present 

invention for providing supply data information for a multiple generator elution system of 

25 the present invention. Figure 10 shows the supply data input screen 700. Screen 700 

provides a Microsoft Excel® screen showing the supply data for the six generators listed in 

column A, rows 6-11. Column B, rows 6-11 lists the Reference Time for each generator. 

Column C, rows 6-11 lists the first elution offset (in hours) for each of the listed generators. 

Lack of an entry will be treated as zero offset. Column D, rows 6-11 list the starting activity 

30 at the reference time for each generator. Column E, rows 6-11 lists when each generator 

was available for use. As an error check for the data entry, the Reference Time in Column 

35 

223 of 2153



5 

WO 2011/126522 PCT/US2010/059241 

A must be at least twelve hours prior to the Available for use time in Column E. Column F, 

rows 6-11 will show any error messages for each generator. Column E, rows 2-3 provides 

the Net Efficiency, or elution yield efficiency, for the generators, typically about 0.83. 

Figure 11 depicts a screen shot of a GUI of the present invention for providing the 

elution schedule calculated for the six generators of Figure 10. Figure 10 shows an elution 

management window 800 providing the supply data, demand data, and elution schedule for a 

multiple generator elution system. This is the worksheet or best fit result for balancing 

efficiency with future activity needs based on the demand. While Figure 11 displays a 

10 close-up of the relevant information in rows 46 to 69, representing from July l L 2010 at 

lOp.m. to July 12, 2010 at 9:30am, the information of window 800 continues for the life of 

the generators, typically two weeks and may be scrolled to. Column A, rows 46 to 69, 

provides the interval times for which the calculations and dispensings occur over the shown 

time period. The time intervals are given in thirty minute intervals. Column D, rows 46 to 

15 69 lists the time for when dispensing must occur according to the demand data. The listed 

time takes into account the further processing time required post-elution to get the nuclides 

to the user in the desired state. Thus, for example, Column D shows that elutions will be run 

on Monday July 12, 2010 at 12:00am, 2:00am, 4:00am, and 7:00am. Scrolling further down 

the table to unseen rows will show the demand and other information at later times. Column 

20 E provides the balance remaining from any previous elutions that were not used, and shows 

the decay as time goes forward. Columns F, P, Z, AJ, AT, and BD note when elutions are 

schedule for the generators listed in Row 1, Columns G, Q, AA, AK, AU, and BE, 

respectively. The number '1' is entered into columns F, P, Z, AJ, AT, and BD at the time in 

which the activity was eluted from the respective generator. As can be seen, for each eluted 

25 generator, the next row after elution shows much less activity, indicating that, post elution, 

activity grow-in is occurring. 

As shown in Column D, row 50, at midnight (row 50) there is a demand for 

14,350mCi of activity. The control system has calculated that, in order to best meet all of 

30 the known demand in Column D, generator 1 and generator 5 will be eluted to meet this 

demand, providing an unused balance of 27mCi, which may incorporated into future 
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elutions. Similarly, at the 2:00am elution (row 54), in order to meet the demand for 15,931 

mCi of activity, 2405.5mCi of activity will be eluted from generator 2, 2405.5mCi of 

activity will be eluted from generator 3, and 11, 120.5mCi of activity will be eluted from 

generator 4, providing an unused balance of 22mCi. The remaining activity from the 

5 previous elution will also be included in this elution, so in some instance the current elutions 

may not total the listed demand on their own. 

An operator may override the provided elution schedule by deleting the '1' from the 

elute column and selecting another generator to elute from. The control system will re-

10 populate the entries in window 800 to show the new elution schedule as well as the available 

activity in each generator at each given time, the demand at each elution time, and any 

balance in activity that is leftover. The modeling feature of the present invention allows, for 

example, that when a supply shock occurs, the present invention to be particularly useful for 

evaluating the impact of "what if" scenarios, and ultimately delivering the most doses for the 

15 given supply situation. In any event, when the operator is satisfied with the elution schedule, 

it may be left alone to run automatically as shown. With the elutions performed 

automatically, the operator will be free to tend to other duties. Additionally, the software 

provides a record of the elutions performed, simplifying record keeping purposes. 

Furthermore, while supply data screen 700 and elution management window 800 are 

20 tracking six genarators, the present invention scalable in that it is capable of monitoring as 

many generators as are included in the multiple generator elution system. 

The present invention can provide cost savings to radio-pharmacies. The largest 

25 single cost for a radio-pharmacy is the Tc-99m/Mo99 generator that is used to compound the 

"cold kits" (the diagnostic agents). An action workout with experienced radio pharmacists, 

showed that the average pharmacy generator efficiency was 65-68%. Post implementation 

of the new tool average efficiency has steadily risen to 98-100%. Typically, an average 

pharmacy might consume four 18Ci generators a week. Each generator has a useful shelf life 

30 of two weeks. Thus on a weekly basis, the pharmacy would need to manage eight generators 

through their decay and use cycles. Currently, using four 18Ci units per week@ $7,000 
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each is a cost of $1.456MM annually. If the same pharmacy improves its efficiency from 

65% to 100% by using the present invention, the annual cost is lowered by about $0.5MM. 

While the particular embodiment of the present invention has been shown and 

5 described, it will be obvious to those skilled in the art that changes and modifications may 

be made without departing from the teachings of the invention. The matter set forth in the 

foregoing description and accompanying drawings is offered by way of illustration only and 

not as a limitation. The actual scope of the invention is intended to be defined in the 

following claims when viewed in their proper perspective based on the prior art. 

10 
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What is Claimed Is: 

1. A multiple generator elution system, comprising: 

a plurality of generators; 

a source of eluent; 

PCT/US2010/059241 

a control system for tracking the activity of each of said plurality of parent-daughter 

nuclei generators, receiving demand data indicating requirements for activity production, 

said control system configured to elute from selected ones of said plurality of generators 

with a first eluent in order to provide a desired amount of a daughter isotope; 

a receiving unit for receiving supply data and demand data, wherein said supply data 

comprises information allowing calculation of the available activity in the generators and 

said demand data further comprises at least an amount of daughter nuclide to be produced 

and a schedule for the production of the amount of daughter nuclide, said receiving unit 

operable with said control system so that control system will schedule the elution of the 

15 daughter nuclide from said plurality of generators to meet the demand represented by the 

20 

25 

demand data; 

a concentration column for collecting the generator daughter nuclide from said 

selected ones of said plurality of generators, wherein said concentration column contains an 

appropriate column media; and 

a collection container for receiving the daughter nuclide from said concentration 

column. 

2. A multiple generator elution system of claim 1, further comprising a source of a 

second eluent to elute the daughter nuclide from the concentration column 

3. A multiple generator elution system of claim 2, wherein said plurality of parent-

daughter nuclei generators comprise a plurality of Mo99/Tc99m generator (titanium [99Mo] 

molybdate) generators. 
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4. A multiple generator elution system of claim 2, wherein said plurality of parent-

daughter nuclei generators comprise a plurality of Mo99/Tc99m generator (titanium [99Mo] 

rnolybdate gel generators. 

5. A multiple generator elution system of claim 2, wherein said first eluate comprises 

deionized water. 

6. A multiple generator elution system of claim 2, wherein said first eluent comp1ises a 

high purity water. 

7. A multiple generator elution system of claim 2, wherein said first eluent comprises 

water for injection. 

8. A multiple generator elution system of claim 1, wherein said concentration column is 

15 an anion column and wherein said column media comprises alumina. 

20 

25 

9. A multiple generator elution system of claim 2, wherein said second eluent 

comprises a salt of an acid. 

10. A multiple generator elution system of claim 9, wherein said salt of an acid is saline. 

11. A multiple generator elution system of claim 1, further comprising: 

a vacuum source for drawing eluent through said generators to direct generator 

eluate towards said concentration column. 

12. A multiple generator elution system of claim 1, further comprising: 

an elongate manifold connected to said plurality of generators, said manifold 

including a plurality of valves, wherein individual ones of said plurality of valves are in 

selectable fluid communication with corresponding individual ones of said plurality of 

30 generators. 
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13. A multiple generator elution system of claim 11, further comprising a cassette body, 

said cassette body supporting said manifold therein, said manifold being disconnectably 

connectable to a vacuum source, a source of said first eluent for eluting the generators, a 

source of a second eluent for eluting the concentration column, said collection container, and 

5 a waste container. 

14. A multiple generator elution system of claim 13, wherein said cassette body and 

manifold are cooperatively engaged by an actuation system, said actuation system engaging 

said valves so as to selectively set each said valve so as to direct fluid through said manifold, 

10 said actuation system further providing said vacuum source. 

15. A multiple generator elution system of claim 12, fmiher comprising a second column 

containing an appropriate media to remove competing ions which adversely interfere with 

the concentration column connected to said manifold and wherein said collection column is 

15 connected to said manifold, each said column having a first port in fluid communication 

with a first valve and a second port in fluid communication with a second valve. 

20 

25 

16. A multiple generator elution system of claim 15, wherein said second column is a 

cation column. 

17. A multiple generator elution system of claim 16, wherein said cation column 

contains a column media for removing chloride from the eluate received from said selected 

ones of said generators. 

18. A multiple generator elution system of claim 1, wherein each one of said plurality of 

generators are gel generators. 

19. A multiple generator elution system of claim 18, wherein each one of said plurality 

of generators are one of a zirconium molybdate gel generator and a titanium molybdate gel 

30 generator. 
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20. A multiple generator elution system of claim 15, wherein each one of said plurality 

of generators are an alumina based generator. 

21. A multiple generator elution system of claim 1, wherein said demand data requires 

5 multiple elutions from said concentration column over a period of time. 

22. A multiple generator elution system of claim 1, wherein said control system selects 

the optimum combination(s) of generators based on current demand, future demand and the 

available activity both presently and at a subsequent demand point so as to minimize waste 

10 of daughter isotope produced by said plurality of generators. 

15 

23. A multiple generator elution system of claim 22, wherein said control system 

automatically performs each elution of said daughter nuclide from said selected ones of said 

plurality of generators. 

24. A multiple generator elution system of claim 1, wherein said demand data is 

manually-entered into said receiving unit. 

25. A multiple generator elution system of claim 1, wherein said demand data is 

20 automatically entered into said receiving unit. 

25 

26. A multiple generator elution system of claim 1, wherein said daughter isotope is Tc-

99m, said column media of said concentration column is a silver column, and said column 

media of said second column is alumina. 

27. A multiple generator elution system, comprising: 

a plurality of generators; 

a control system for tracking the activity of each of said plurality of parent-daughter 

nuclei generators, receiving demand data indicating requirements for activity production, 

30 said control system configured to elute from selected ones of said plurality of generators 

with a first eluent in order to provide a desired amount of a daughter isotope; 
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a receiving unit for receiving supply data and demand data, wherein said supply data 

comprises information allowing calculation of the available activity in the generators and 

said demand data comprises at least an amount of daughter nuclide to be produced and a 

schedule for the production of the amount of daughter nuclide, said receiving unit operable 

5 with said control system so that control system will schedule the elution of the daughter 

nuclide from said plurality of generators to meet the demand represented by the demand 

data; 

a concentration/anion column for collecting the generator daughter nuclide from said 

selected ones of said plurality of generators, wherein said concentration column contains an 

10 appropriate column media; and 

a collection container for receiving the daughter nuclide from said concentration 

colu1nn, 

wherein said control system selects the optimum combination(s) of generators based on 

current demand, future demand and the available activity both presently and at a subsequent 

15 demand point so as to minimize waste of daughter isotope produced by said plurality of 

generators for all demand data entered. 

20 

28. A multiple generator elution system of claim 27, further comprising a source of 

second eluent to elute the daughter nuclide from the concentration column; 

29. A multiple generator elution system of claim 27, further comprising a second column 

containing an appropriate media to remove competing ions which adversely interfere with 

the concentration column connected to said manifold and wherein said collection column is 

connected to said manifold, each said column having a first port in fluid communication 

25 with a first valve and a second port in fluid communication with a second valve. 

30 

30. A multiple generator elution system of claim 29, wherein said second column is a 

cation column and wherein said cation column contains a column media for removing 

chloride from said first eluate received from said selected ones of said generators. 
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31. A multiple generator elution system of claim 27, wherein said plurality of parent-

daughter nuclei generators comprise a plurality of one of Mo99/Tc99m generator (titanium 

[99Mo] molybdate) generators and Mo99/Tc99m generator (titanium [99Mo] molybdate gel 

generators. 

32. A multiple generator elution system of claim 27, further comprising: 

an elongate manifold connected to said plurality of generators, said manifold 

including a plurality of valves, wherein individual ones of said plurality of valves are in 

selectable fluid communication with corresponding individual ones of said plurality of 

10 generators. 

33. A multiple generator elution system of claim 32, further comprising a cassette body, 

said cassette body supporting said manifold therein, said manifold being disconnectably 

connectable to a vacuum source, a source of said first eluent, a source of a second eluent, 

15 said collection container, and a waste container, wherein said cassette body and manifold are 

cooperatively engageable by an actuation system, said actuation system engaging said 

20 

valves so as to selectively set each said valve so as to direct fluid through said manifold, said 

actuation system further providing said vacuum source. 

34. A method of eluting a daughter nuclide from a plurality of parent-daughter 

generators, comprising the steps of: 

inputting the supply data comprising information allowing calculation of the 

available activity in the generators into an elution system; 

inputting demand data into the elution system, said demand data comprising at least 

25 an amount of radioactivity of daughter nuclide to be produced and a schedule for the 

production of the amount of daughter nuclide; 

calculating and selecting the optimum elution schedule for each of said plurality of 

generators based on said demand data, said calculating and selecting step comparing cmrent 

demand, future demand and the available activity from said plurality of generators both 

30 presently and at a subsequent demand point so as to minimize waste of daughter isotope 

produced by said plurality of generators in meeting the demand data; 
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eluting the daughter nuclide from selected ones of said plurality of generators 

according to the optimum elution schedule; 

collecting the daughter nuclide from each of said selected ones of said plurality of 

generators in a concentration column; 

5 eluting the daughter nuclide from said concentration column into a collection 

container. 

35. A method of eluting a daughter nuclide from a plurality of parent-daughter 

generators of claim 34, wherein said calculating and selecting step further comprises 

10 performing a Generalized Reduced Gradient Algorithm analysis of the demand data and the 

activity levels of the plurality of generators. 

36. A method of eluting a daughter nuclide from a plurality of parent-daughter 

generators of claim 34, wherein said calculating and selecting step further comprises running 

15 simulations of various elution schedules from the plurality of generators and selecting the 

elution schedule resulting in the lowest amount of waste of the daughter nuclide upon 

meeting the demand data. 

37. A method of eluting a daughter nuclide from a plurality of parent-daughter 

20 generators of claim 34, wherein said step of inputting demand data further comprises 

entering the demand data into a receiving unit which provides the demand data to the control 

system. 

38. A method of eluting a daughter nuclide from a plurality of parent-daughter 

25 generators of claim 37, wherein said step of inputting demand data further comprises the 

step of manually entering the demand data into a receiving unit which provides the demand 

data to the control system. 

39. A method of eluting a daughter nuclide from a plurality of parent-daughter 

30 generators of claim 37, wherein said step of inputting demand data further comprises the 

step of automatically entering the demand data into a receiving unit electronically. 
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40. A method of eluting a daughter nuclide from a plurality of parent-daughter 

generators of claim 39, wherein said step of automatically entering the demand data into a 

receiving unit electronically further comprises the step of receiving the demand data from a 

5 web-based order processing site. 

10 

15 

41. A method of eluting a daughter nuclide from a plurality of parent-daughter 

generators of claim 37, wherein said calculating and selecting step is performed by a control 

system which receives the demand data from the receiving unit. 

42. A method of eluting a daughter nuclide from a plurality of parent-daughter 

generators of claim 34, wherein said inputting supply data step further comprises the steps of 

inputting calibration data for each generators, the date and time that each generator is 

available for use, the time and date of the first elution off set for each generator. 

43. A method of eluting a daughter nuclide from a plurality of parent-daughter 

generators of claim 34, wherein said calculating and selecting step considers the parent 

nuclide half-life, the parent nuclide decay equation, the daughter nuclide half-life, the 

daughter nuclide decay equation, the elution yield efficiency, the fraction of elution 

20 available from the parent nuclide decay, the equilibrium equation, and the expiration time 

for each generator. 

44. A method of eluting a daughter nuclide from a plurality of parent-daughter 

generators of claim 34, further comprising the steps of: 

25 displaying the available activity in each of the plurality of generators as calculated 

for a schedule of times; 

displaying the demand data in a table at the schedule of times; and 

displaying the selected elution schedule profile from said calculating and selecting 

step. 

30 
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45. A method of eluting a daughter nuclide from a plurality of parent-daughter 

generators of claim 44, further comprising the steps of: 

manually overriding the selected elution schedule profile; 

calculating an override elution schedule profile resulting from said allowing step; 

displaying the override elution schedule profile said allowing step; and 

allowing an operator to one of confirm the override elution schedule profile and 

manually overriding the override elution schedule profile. 

46. A method of eluting a daughter nuclide from a plurality of parent-daughter 

10 generators of claim 45, wherein said manually overriding steps further comprise the steps of 

selecting which of the plurality of generators will be eluted at a time of the schedule of 

times. 

47. A method of eluting a daughter nuclide from a plurality of parent-daughter 

15 generators of claim 34, wherein said step of inputting supply data further comprises the step 

of calculating the in-growth activity levels of the selected ones of the plurality of generators 

after said eluting step. 

48. A method of eluting a daughter nuclide from a plurality of parent-daughter 

20 generators of claim 34, wherein said calculating and selecting step and said eluting step are 

performed by a control system. 

49. A method of eluting a daughter nuclide from a plurality of parent-daughter 

generators of claim 48, wherein said control system performs each said eluting step 

25 according to the selected elution profile without further operator input. 

50. A kit for a multiple generator elution system, said kit comprising: 

a manifold adaptable comprising a number of 3way/3position manifold valves to be 

operated by a control system to direct the elutions from among a plurality of parent-daughter 

30 generators to a separations column; 

conduit tubings and supported connectors; and 
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filters, 

wherein each of said conduit tubings are adaptable to be connected to the generators, 

as well as to vials and to an eluent source or sources for eluting a nuclide from the 

generators. 

51. A kit of claim 50, wherein each the conduits which are connectable to the generators, 

vials, and eluent source or sources are made to luers of the manifold valves, so that only the 

free ends of such conduits need to be mated with the appropriate component. 

52. A kit of claim 51, wherein said manifold and conduits are assembled and packaged 

in a sterile condition such that if the package is opened in an appropriately clean 

environment the kit will maintain an appropriate level of sterility for pharmaceutical 

operations. 

53. A computer program product for managing the elution from a multiple generator 

elution system, comprising: 

a computer-usable medium having computer-usable program code that manages a 

multiple generator elution system, computer program product including: computer-usable 

program code that receives inputted supply data for a number of parent-daughter generators; 

20 computer-usable program code receives demand data for activity from the generators; 

computer-usable program code that calculates an elution schedule for the generators based 

on the available activity in the generators and the demand data; and computer program code 

that directs an actuation system of the elution system to elute from selected ones of the 

generators according to the elution schedule. 

25 

30 

54. A computer program product of claim 53, further comprising computer program 

code for displaying at least one of the supply data, the demand data, the available activity in 

the generators, and the elution schedule. 

55. A computer program product of claim 53, wherein the computer program code that 

calculates an elution schedule further comprises computer program code for performing a 
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Generalized Reduced Gradient Algorithm analysis of the demand data and the activity levels 

of the plurality of generators to determine the optimum elution schedule for minimizing 

waste. 

56. A computer program product of claim 53, wherein the computer program code for 

calculating an elution schedule further comprises computer program code for running 

simulations of various elution schedules from the plurality of generators and selecting the 

elution schedule resulting in the lowest amount of waste of the daughter nuclide upon 

meeting the demand data. 

57. A computer program product of claim 53, further comprising computer program 

code for allowing an operator to override the calculated elution schedule by inputting new 

constraints to the computer program product, and computer program code for calculating a 

new elution schedule based on the new constraints. 

58. A computer program product of claim 53, further comprising computer program 

code for storing the supply data, the demand data, and the elution schedule for future 

retrieval. 

59. A multiple generator elution system comprising a computer for executing the 

computer program product of claim 53. 
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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 
12/137,377 I Filing I 2008-06-11 

Docket Number 
56782.1.8 I Art I 3618 Number Date (if applicable) Unit 

First Named 
Charles R. Quirico 

Examiner 
GURAi, Erez 

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 

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} 2013-07-02 

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. 

EFS - Web 2.1.15 
249 of 2153



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 12137377 

Filing Date 2008-06-11 

INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 

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 

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. 

EFSWeb2.1.17 
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Application Number 12137377 

Filing Date 2008-06-11 

INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 

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 12137377 

Filing Date 2008-06-11 
INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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) 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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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. 

EFSWeb2.1.17 
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Electronic Patent Application Fee Transmittal 

Application Number: 12137377 

Filing Date: 11-Jun-2008 

Title of Invention: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

First Named Inventor/Applicant Name: Charles R. Quirico 

Filer: Paul J. Lavanway Jr. 

Attorney Docket Number: 56782.1.8 

Filed as Large Entity 

Utility under 35 USC 111 (a) 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: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

RCE - 2nd and Subsequent Request 1820 1 1700 1700 

Total in USO($) 1700 
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Electronic Acknowledgement Receipt 

EFSID: 16214803 

Application Number: 12137377 

International Application Number: 

Confirmation Number: 7402 

Title of Invention: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

First Named Inventor/Applicant Name: Charles R. Quirico 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr. 

Filer Authorized By: 

Attorney Docket Number: 56782.1.8 

Receipt Date: 02-JUL-2013 

Filing Date: 11-JUN-2008 

Time Stamp: 18:07:36 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1700 

RAM confirmation Number 5704 

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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697792 

1 
Request for Continued Examination 

RCE_56782-1-8.pdf no 3 
(RCE) 

cba76431 b2642844d9986ae1 7833318bb9 
db6c17 

Warnings: 

Information: 

2 
Information Disclosure Statement (IDS) 

12thSIDS_56782-1-8.pdf 
Form (SBOS) 

612268 

no 4 
f268c35738ac7c44bff0748fb5942634f93b7 

9b8 

Warnings: 

Information: 

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

802719 

3 Non Patent Literature Article_Klein-2004.pdf no 4 
7352e689d95ccca91 cOcl e377f680c1 3c74d 

52ed 

Warnings: 

Information: 

30239 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
09e 101ed6b2f36f88fb82a537eaeb1 de27d 

8b29b 

Warnings: 

Information: 

Total Files Size (in bytes) 2143018 

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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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 06/14/2013 

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

APPLICATION NO. FILING DATE 

12/137,377 06/11/2008 

FIRST NAMED INVENTOR 

Charles R. Quirico 

TITLE OF INVENTION: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

EXAMINER 

GURARI, EREZ 

ART UNIT PAPER NUMBER 

3618 

DATE MAILED: 06/14/2013 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

56782.1.8 7402 

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

nonprovisional UNDISCOUNTED $1780 $300 $0 $2080 09/16/2013 

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 06/14/2013 

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

APPLICATION NO. FILING DATE 

12/137,377 06/11/2008 

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. 

Charles R. Quirico 56782.1.8 7402 

TITLE OF INVENTION: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1780 

EXAMINER ART UNIT 

GURARI, EREZ 3618 

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 

$300 $0 

CLASS-SUBCLASS 

280-047350 

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. 

$2080 

DATEDUE 

09/16/2013 

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 _________ _ 

PTOL-85 (Rev. 02/11) 

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 credit any 

overpayment, to Deposit Account Number (enclose an extra copy of this form). 

Page 2 of 4 

260 of 2153



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. 

NOTE: Absent a valid certification of Micro Entity Status (see form 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: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information 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. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/137,377 06/11/2008 

22859 7590 06/14/2013 

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

FIRST NAMED INVENTOR 

Charles R. Quirico 

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. 

56782.1.8 7402 

EXAMINER 

GURARI, EREZ 

ART UNIT PAPER NUMBER 

3618 

DATE MAILED: 06/14/2013 

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

The Patent Term Adjustment to date is 790 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 790 day(s). 

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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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 CPR 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 No. 
12/137,377 

Applicant(s) 
QUIRICO ET AL. 

Notice of Allowability Examiner 
EREZ GURARI 

Art Unit 
3618 

AIA (First Inventor to 
File) Status 

No 

-- The MAILING DATE 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 M PEP 1308. 

1. [8J This communication is responsive to 51212013. 

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. [8J The allowed claim(s) is/are 1-2.5-7. 10-13. 15. 17.23.25.27.33. 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 htt.Q://www.usg_to.gov/Qatents/init events/Q.Qh/indexjs.Q or send an inquiry to PPHfeedback~us2to.gov . 

4. [8J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) [8J All b) D Some *c) D None of the: 

1. [8J 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: __ . 

Interim copies: 

a) D All b) D Some c) D None of the: Interim copies of the priority documents have been 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. [8J Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 5/2/2013 

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

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

EREZ GURARI 
Examiner 
Art Unit: 3618 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 03·13) Notice of Allowability Part of Paper No./Mail Date 20130602 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 12137377 

Examiner Art Unit 

J. ALLEN SHRIVER II 3618 

Rejected Cancelled N Non-Elected A Appeal 

Allowed -- Interference Objected Restricted 0 

~ Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 05/03/2011 09/01/2011 

1 ,/ = 

2 ,/ = 

3 

4 

5 ,/ = 

6 ,/ = 

7 ,/ = 

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 ,/ = 

U.S. Patent and Trademark Office Part of Paper No.: 20130127 
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l§&Ft:~Jp,~ate: 05/02/2013 12137377 - GAUi103fibaai 

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 12137377 

Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 

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 2492920 EP A2 2012-08-29 DRAX.IMAGE GEN. D PARTNERSHIP 

2 2011126 EP 81 2012-05-23 DRAX.IMAGE GEN. D PARTNERSHIP 

3 1968653 CN 2007-05-23 EZEM INC. D 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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Receipt date: 05/02/2013 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 D 

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

EXAMINER SIGNATURE 

Examiner Signature I iE rez Gu rari/ I Date Considered I 06/02i2013 

*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. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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Receipt date: 05/02/2013 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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. 

[8J 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) 2013-05-01 

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. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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Receipt date: 05/02/2013 12137377 - GAU: 3618 
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 

Issue Classification Reexamination 
1213737712137377 

QUIRICO ET AL. 
Examiner Art Unit 

J. ALLEN SHRIVER llEREZ 36183618 
GURARI 

Type Version 
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Application/Control No. Applicant(s)/Patent Under 

Issue Classification Reexamination 
1213737712137377 

QUIRICO ET AL. 
Examiner Art Unit 

J. ALLEN SHRIVER llEREZ 36183618 
GURARI 

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 
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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 
12/137,377 I Filing I 2008-06-11 

Docket Number 
56782.1.8 I Art I 3618 Number Date (if applicable) Unit 

First Named 
Charles R. Quirico 

Examiner 
GURAi, Erez 

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 

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} 2013-05-01 

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 12137377 

Filing Date 2008-06-11 

INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 

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 2492920 EP A2 2012-08-29 DRAXIMAGE GEN. D PARTNERSHIP 

2 2011126 EP 81 2012-05-23 DRAXIMAGE GEN. D PARTNERSHIP 

3 1968653 CN 2007-05-23 EZ EM INC. D 
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Application Number 12137377 

Filing Date 2008-06-11 

INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 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 12137377 

Filing Date 2008-06-11 
INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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) 2013-05-01 

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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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. 
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(54) Systems and methods for radioisotope generation 

(57) Systems and methods are disclosed for produc­
ing customized, predictable, and reproducible supplies 
of radioisotopes using, for example, a reactor housing 
that is fabricated from a radioactive shielding material 
and has both an internal volume and a surface that com­
prises an entry port and an exit port, a chromatographic 
column that is positioned within said internal volume such 
that a first end of said column is in fluid communication 
with said entry port and a second end of said column is 
in fluid communication with said exit port, and a change­
able filter module that is disposed external to said reactor 
housing and in fluid communication with said exit port. 
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Description 

CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of U.S. Pro­
visional Patent Application Serial Number 60/758,419, 
filed January 12, 2006, and from U.S. Patent Application 
Serial No. 11/610,574, filed December 14,2006, the re­
spective contents of which are incorporated herein by 
reference. 

FIELD OF THE INVENTION 

[0002] This invention relates generally to systems and 
methods for radioisotope generation. In one aspect, this 
invention relates to systems and methods for producing 
customized, predictable and reproducible supplies of ra­
dioisotopes for use in nuclear medicine. 

BACKGROUND OF THE INVENTION 

[0003] Nuclear medicine is a branch of medicine deal­
ing with the use of radioisotopes as radiopharmaceuticals 
or radioactive tracers in the diagnosis and treatment of 
disease. Radioisotopes are natural or artificially created 
isotopes (isotopes being one of two or more atoms having 
the same atomic number but different mass numbers) of 
a chemical element that have an unstable nucleus that 
decays, emitting alpha, beta, or gamma rays until stability 
is reached. 
[0004] Radioisotopes, such as the meta stable Tech­
netium-99m (Tc-99m), are used in medical tests as ra­
dioactive tracers that medical equipment can detect in 
the body. Other generator-derived radioisotopes that are 
used as tracers include yttrium-90, rhenium-188, and ga/­
lium-68. Tc-99m, in particular, emits readily detectable 
gamma rays, and it has a half-life of 6 hours. A variety 
of different radiopharmaceuticals based on Tc-99m are 
used for imaging and functional studies of the brain, my­
ocardium, thyroid, lungs, liver, gallbladder, kidneys, skel­
eton, blood and tumors. Schwochau, Klaus. Technetium, 
Wiley-VCH (2000) (ISBN 3-527-29496-1). Scientists 
continue to find new uses for radioisotopes, such as Tc-
99m. For example, doctors recently used Tc-99m to di­
agnose precisely the infected lymph nodes in breast can­
cer patients by injecting Tc-99m into the breast around 
the tumor to allow them to locate the node quickly and 
precisely before ever making an incision. Brookhaven 
National Laboratory site on the history of the technetium 
cow. (http://www.bnl.gov/bnJweb/history/Tc-99m.asp). 
[0005] A Tc-99m generator, often called a technetium 
cow, is a device used to extract Tc-99m from decaying 
molybdenum-99 ("Mo-99"). Mo-99 has a half-life of 66 
hours and can be transported over long distances to ra­
diophanmacies and hospitals where its decay productTc-
99m is used for nuclear medicine diagnostic procedures. 
Removing the Tc-99m from the generator ("milking" the 
generator) is typically done every 6 hours or, at most, 

twice daily. Most commercial generators use column 
chromatography, in which Mo-99 is adsorbed onto alu­
mina. Normal saline solution can be run through a column 
of immobilized Mo-99 to elute soluble Tc-99m, resulting 

s in a saline solution containing the Tc-99m. 
[0006] Today, commercial radiopharmacies typically 
replace their generators on a biweekly basis, since the 
useful life of a Tc-99m generator is about 6 half lites or 
approximately two weeks. Hence, typical clinical nuclear 

10 medicine units purchase at least one such generator eve­
ry two weeks or order several in a staggered fashion. 
The lead-lined generators are heavy and bulky and rep­
resent significant manipulation and toil tor personnel to 
replace and to dispose of spent generators. Large quan-

15 tities of lead, molded plastic containers, and packing ma­
terials are used only once and discarded aftertwoweeks. 
Shipping costs and waste are realconsiderationsforend­
users. Further, conventional generator systems lack flex­
ibility as they are limited to fixed activity denominations 

20 per unit sold, resulting in limited predictability and repro­
ducibility. Typical generators also do not provide activity 
above 19 Ci. 
[0007] It would be desirable therefore to provide sys­
tems and methods for producing customized, predictable 

25 and reproducible supplies of radioisotopes, including 
high activity levels, that do not require weekly replace­
ment, handling and transport of heavy shielding materials 
associated with conventional generators. 

30 SUMMARY OF THE INVENTION 

[0008] In one aspect, the present invention provides 
systems comprising a reactor housing that is fabricated 
from a radioactive shielding material and has both an 

35 internal volume and a surface that comprises an entry 
port and an exit port; a chromatographic column that is 
positioned within said internal volume such that a first 
end of said column is in fluid communication with said 
entry port and a second end of said column is in fluid 

40 communication with said exit port; and a filter module 
that is disposed external to said reactor housing and in 
fluid communication with said exit port. 
[0009] In another aspect, the present invention pro­
vides kits comprising a column, a delivery housing, and 

45 a shielded filter module. 
[001 O] The present invention also provides methods 
comprising the steps of providing a system that compris­
es: a reactor housing that is fabricated from a radioactive 
shielding material and has both an internal volume and 

50 a surface that comprises an entry port and an exit port; 
a first chromatographic column that is positioned within 
said internal volume such that a first end of said column 
is in fluid communication with said entry port and a sec­
ond end of said column is in fluid communication with 

55 said exit port; and a first filter module that is disposed 
external to said reactor housing and in fluid communica­
tion with said exit port; and positioning a first delivery 
vessel comprising a solution of at least one radioisotope 

2 
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external to said reactor housing and in fluid communica­
tion with said entry port for a time and under conditions 
effective to elute said chromatographic column with at 
least a portion of said solution. 

erator system according to the invention. 
[0016] FIG. 2 is a cutaway side view depicting one 
shielded filter module according to the invention. 
[0017] FIG. 3 is an isometric view of one cart according 

[0011] In yet another aspect, the present invention pro­
vides methods comprising the steps of providing a sys­
tem that comprises: a reactor housing that is fabricated 
from a radioactive shielding material and has both an 
internal volume and a surface that comprises an entry 
port and an exit port; a first chromatographic column that 
comprises at least one radioisotope and is positioned 
within said internal volume such that a first end of said 
column is in fluid communication with said entry port and 
a second end of said column is in fluid communication 

s to the invention. 
[0018] FIG. 4 is a cutaway side view of one generator 
system according to the invention. 
[0019] FIG. 5 is a perspective view of a column assem­
bly being inserted into an internal volume of a reactor 

10 housing according to the invention. 
[0020] FIG. 6 is a perspective view of a radioactive 
shielding plug being inserted into an opening in a reactor 
housing according to the invention. 
[0021] FIG. 7 is a perspective view of an adapter disk 

with said exit port; and a filter module that is disposed 
external to said reactor housing and in fluid communica­
tion with said exit port; and removing said first chroma­
tographic column from said reactor housing. 

15 disposed on the surface of a reactor housing according 
to the invention. 
Further aspects of the invention are set out below in the 
following numbered paragraphs:-

[0012] In still yet another aspect, the present invention 
provides methods comprising the steps of providing a 
system that comprises: a reactor housing that is fabricat­
ed from a radioactive shielding material and has both an 
internal volume and a surface that comprises an entry 

20 1. A system comprising: 

port and an exit port; a first chromatographic column that 
is positioned within said internal volume such that a first 
end of said column is in fluid communication with said 
entry port and a second end of said column is in fluid 
communication with said exit port; and a first filter module 
that is disposed external to said reactor housing and in 

25 

fluid communication with said exit port; and removing 30 

said first filter module. 
[0013] The present invention also provides methods 
comprising the steps of: providing a system that compris-
es: a reactor housing that is fabricated from a radioactive 
shielding material and has both an internal volume and 35 

a surface that comprises an entry port and an exit port; 
said internal volume being substantially defined by a first 
end, a second end, and a wall extending between said 
first end and said second end; a first chromatographic 
column that is positioned within said internal volume such 40 

that a first end of said column is in fluid communication 
with said entry port and a second end of said column is 
in fluid communication with said exit port; and a filter mod-
ule that is disposed external to said reactor housing and 
in fluid communication with said exit port; positioning a 45 

collection vessel external to said reactor housing and in 
fluid communication with said exit port via said filter mod-
ule. 
[0014] In yet another aspect, the present invention pro­
vides methods comprising the steps of: receiving cus- 50 

tamer information including a target output of a radioiso­
tope; and adding a solution of a parent radioisotope to a 
delivery vessel in an amount sufficient to produce said 
target output upon decay of said parent radioisotope. 

55 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG.1 isacutawaysideviewdepictingonegen-

3 

a reactor housing that is fabricated from a radi­
oactive shielding material and has both an inter­
nal volume and a surface that comprises an en­
try port and an exit port; 
a chromatographic column that is positioned 
within said internal volume such that a first end 
of said column is in fluid communication with 
said entry port and a second end of said column 
is in fluid communication with said exit port; and 
a filter module that is disposed external to said 
reactor housing and in fluid communication with 
said exit port. 

2. The system of paragraph 1 wherein said radioac­
tive shielding material is lead, tungsten or depleted 
uranium. 

3. The system of paragraph 1 wherein said reactor 
housing is substantially rectilinear. 

4. The system of paragraph 1 wherein said reactor 
housing is substantially cylindrical. 

5. The system of paragraph 1 wherein said reactor 
housing includes a first end, a second end, and a 
wall extending between said first end and said sec­
ond end. 

6. The system of paragraph 5 wherein said entry port 
and said exit port are positioned at said first end. 

7. The system of paragraph 6 further comprising a 
ridge of radioactive shielding material extending 
around said entry port at said first end. 

8. The system of paragraph 6 further comprising a 
ridge of radioactive shielding material extending 
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around said exit port at said first end. 

9. The system of paragraph 1 wherein said column 
comprises aluminum oxide particles from about 50 
to about 200 µm in size. s 

1 0. The system of paragraph 1 wherein said column 
comprises silica gel particles from about 20 to about 
1 00 µmin size. 

11. The system of paragraph 1 wherein said column 
comprises one or more layers or polypropylene filter 
membranes, deactivated fused silica wool, one or 
more glass filter membranes from about 0.2 to about 

10 

1 0 µmin size and made of polyether sulfone, or stain- 15 

less steel tubing with needle and filter adaptors. 

12. The system of paragraph 11 further comprising 
two acetal plastic plugs with funnel drains. 

13. The system of paragraph 1 wherein said filter 
module comprises a sterile 13 to 25 mm filter mem­
brane from about 0. 1 to about 0.22 µm size. 

20 

14. The system of paragraph 1 wherein said filter 25 

module is attached to said reactor vessel by a tread 
type adaptor. 

15. The system of paragraph 14 wherein a needle 
is attached to said filter module. 30 

1 6. The system of paragraph 1 wherein a collection 
housing is connected to said reactor housing via said 
filter module. 

1 7. The system of paragraph 1 wherein said column 
comprises at least one radioisotope. 

18. The system of paragraph 17wherein said at least 

35 

one radioisotope is Molybdate Mo- 99. 40 

19. The system of paragraph 17wherein said at least 
one radioisotope is Pertechnetate Tc99m. 

20. The system of paragraph 1 further comprising a 45 

delivery vessel that is disposed external to said re­
actor housing and in fluid communication with said 
entry port. 

21. The system of paragraph 20 wherein said deliv- 50 

ery vessel is contained within a delivery housing that 
is fabricated from radioactive shielding material, 
such as lead, tungsten or depleted uranium. 

22. The system of paragraph 21 wherein said deliv- 55 

ery housing has a first end that includes a first cou­
pling, a second end that includes a second coupling, 
and a walj extending between said first end and said 

4 

second end. 

23. The system of paragraph 22 wherein said first 
coupling is threaded. 

24. The system of paragraph 22 further comprising 
a transfer tool that comprises a pick-up and release 
rod having a handle at a first end thereof and a cou­
pling at a second end thereof that is compatible with 
said first coupling. 

25. The system of paragraph 24 wherein said trans­
fer tool is a T-bar handle. 

26. The system of paragraph 20 wherein said deliv­
ery vessel comprises a solution of at least one radi­
oisotope. 

27. The system of paragraph 26 wherein said at least 
one radioisotope is Molybdate Mo- 99. 

28. The system of paragraph 26 wherein said solu­
tion is Sodium Molybdate Mo-99. 

29. The system of paragraph 26 wherein said deliv­
ery vessel comprises about 1 to about 50 Ci. 

30. The system of paragraph 20 wherein said deliv­
ery vessel comprises Normal Saline [0.9%] solution. 

31. The system of paragraph 21 wherein said deliv­
ery housing abuts a ridge of material that is external 
to said reactor housing and extends around said en­
try port. 

32. The system of paragraph 21 wherein said deliv­
ery housing is at least partially contained within a 
ridge of material that is external to said reactor hous­
ing and extends around said entry port. 

33. The system of paragraph 20 wherein said deliv­
ery vessel is at least partially contained within a ridge 
of material that is external to said reactor housing 
and extends around said entry port. 

34. The system of paragraph 1 further comprising a 
collection vessel that is disposed external to said re­
actor housing and in fluid communication with said 
exit port via said filter module. 

35. The system of paragraph 34 wherein said col­
lection vessel is evacuated. 

36. The system of paragraph 34 wherein said col­
lection vessel comprises a solution of at least one 
radioisotope. 

37. The system of paragraph '36wherein said at least 
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one radioisotope is Technetium Tc99m. 

38. The system of paragraph 36 wherein said solu­
tion is Sodium Pertechnetate Tc-99m. 

39. The system of paragraph 1 further comprising 
an adapter disk disposed on said reactor housing, 
comprising a ridge of material that extends around 
said entry port and a ridge of material that extends 

5 

around said exit port. 10 

40. The system of paragraph 39 further comprising 
an adapter ridge disposed circumferentially internal 
to said ridge of material that extends around said 
entry port. 15 

41. The system of paragraph 40 further comprising 
a saline vessel that is disposed external to said re­
actor housing and in fluid communication with said 
entry port. 20 

42. The system of paragraph 41 wherein said saline 
vessel comprises Normal Saline 
[0.9%] solution. 

43. The system of paragraph 34 wherein said filter 
module abuts a ridge of radioactive shielding mate­
rial that is external to said reactor housing and ex­
tends around said exit port. 

44. The system of paragraph 34 wherein said filter 
module is at least partially contained within a ridge 
of radioactive shielding material that is external to 
said reactor housing and extends around said exit 

25 

30 

p~ ~ 

45. The system of paragraph 34 wherein said col­
lection vessel is contained with in a collection housing 
that is fabricated from radioactive shielding material. 

46. The system of paragraph 45 wherein said col­
lection housing abuts a ridge of material that is ex­
ternal to said reactor housing and extends around 
said exit port. 

47. The system of paragraph 45 wherein said col­
lection housing is at least partially contained within 
a ridge of material that is external to said reactor 
housing and extends around said exit port. 

48. The system of paragraph 1 further comprising a 
cart that includes a plurality of delivery vessels that 
each independently comprises a reactor vessel. 

40 

45 

50 

49. The system of paragraph 1 further comprising a 55 

cart that includes a plurality of delivery vessels that 
each independently comprise a solution of at least 
one radioisotope and are contained within a delivery 

5 

housing that is fabricated from radioactive shielding 
material. 

50. The system of paragraph 49 further comprising 
a conveyor belt for moving said delivery housing. 

51. The system of paragraph 49 further comprising 
a transfer tool for moving said delivery housing. 

52. The system of paragraph 49 wherein said at least 
one radioisotope is Molybdenum-99. 

53. The system of paragraph 49 wherein said solu­
tion is Sodium Molybdate Mo-99. 

54. The system of paragraph 49 wherein said deliv­
ery vessels each independently comprise about 1 to 
about50 Ci. 

55. The system of paragraph 1 further comprising a 
cart that includes a plurality of evacuated collection 
vessels. 

56. The system of paragraph 1 further comprising a 
cart that includes a plurality of saline vessels. 

57. A kit comprising a column, delivery housing, and 
a filter module comprising.a radioactive shielding 
material insert. 

58. The kit of paragraph 57 further comprising a 
transfer tool. 

59. The kit of paragraph 57 further comprising a plu­
rality of evacuated collection vessels. 

60. The kit of paragraph 57 further comprising a plu­
rality of saline vessels. 

61. A method comprising the steps of: providing a 
system that comprises: 

a reactor housing that is fabricated from a radi­
oactive shielding material and has both an inter­
nal volume and a surface that comprises an en­
try port and an exit port; 
a firstchromatographic column that is positioned 
within said internal volume such that a first end 
of said column is in fluid communication with 
said entry port and a second end of said column 
is in fluid communication with said exit port; and 
a first filter module that is disposed external to 
said reactor housing and in fluid communication 
with said exit port; and either: 

positioning a first delivery vessel comprising 
a solution of at least one radioisotope ex­
ternal to said reactor housing and in fluid 
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communication with said entry port for a 
time and under conditions effective to elute 
said chromatographic column with at least 
a portion of said solution; or 
positioning a collection vessel external to s 
said reactor housing and in fluid 
communication with said exit port via said 
filter module; or removing said first chroma­
tographic column from said reactor housing; 
or removing said first filter module. 10 

62. The method of paragraph 61 wherein said first 
delivery vessel is contained within a delivery housing 
that is fabricated from radioactive shielding material 
and has a first end that includes a coupling, a second 15 

end that includes a coupling, and a wall extending 
between said first end and said second end. 

63. The method of paragraph 62 wherein positioning 
said first delivery vessel comprises: mating said cou- 20 

piing at said first end of said delivery housing with a 
transfer tool comprising a rod having a handle at a 
first end thereof and a coupling at a second end 
thereof that is compatible with said coupling at said 
first end of said delivery housing; and 25 

lifting said delivery housing. 

64. The method of paragraph 63 further comprising 
mating said coupling at said second end of said first 
delivery housing with a coupling on said reactor 30 

housing that is compatible with said coupling at said 
second end of said first delivery housing. 

65. The method of paragraph 61 further comprising 
removing said first delivery vessel from said position 35 

relative to said reactor housing. 

66. The method of paragraph 62 wherein said first 
delivery vessel is contained within a delivery housing 
that is fabricated from radioactive shielding material 40 

and has a first end that includes a coupling, a second 
end that includes a coupling, and a wall extending 
between said first end and said second end. 

67. The method of paragraph 66 wherein removing 45 

said first delivery vessel comprises: 

mating said coupling at said first end of said first 
delivery housing with a transfer tool comprising 
a rod having a handle at a first end thereof and 50 

a coupling at a second end thereof that is com­
patible with said coupling at said first end of said 
first delivery housing; and 
lifting said delivery housing. 

munication with said entry port for a time and under 
conditions effective to elute said chromatographic 
column with at least a portion of said saline solution. 

69. The method of paragraph 68 further comprising 
removing said second delivery vessel from said po­
sition relative to said reactor housing. 

70. The method of paragraph 69 further comprising 
positioning a subsequent delivery vessel comprising 
saline external to said reactor housing and in fluid 
communication with said entry port for a time and 
under conditions effective to elute said chromato­
graphic column with at least a portion of said saline 
solution. 

71. The method of paragraph 69 further comprising 
positioning a subsequent delivery vessel comprising 
a solution of at least one radioisotope external to 
said reactor housing and in fluid communication with 
said entry port for a time and under conditions effec­
tive to elute said chromatographic column with at 
least a portion of said solution. 

72. The method of paragraph 69 further comprising 
removing said first chromatographic column from 
said reactor housing. 

73. The method of paragraph 72 further comprising 
positioning a subsequent chromatographic column 
in said reactor housing such that a first end of said 
column is in fluid communication with said entry port 
and a second end of said column is in fluid commu­
nication with said exit port. 

74. The method of paragraph 69 further comprising 
positioning a first collection vessel external to said 
reactor housing and in fluid communication with said 
exit port via said filter module. 

75. The method of paragraph 74 wherein said col­
lection vessel is contained within a collection housing 
that is fabricated from radioactive shielding material. 

76. The method of paragraph 74 further comprising 
removing said first collection vessel from said posi­
tion relative to said reactor housing. 

77. The method of paragraph 69 further comprising 
positioning a subsequent collection vessel external 
to said reactor housing and in fluid communication 
with said exit port via said filter module. 

78. The method of paragraph 61 further comprising 
55 removing said first filter module. 

68. The method of paragraph 66 further comprising 
positioning a second delivery vessel comprising sa­
line external to said reactor housing and in fluid com-

6 

79. The method of paragraph 78 further comprising 
positioning a subsequent filter module external to 
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said reactor housing and in fluid communication with 
said exit port. 

80. The method of paragraph 61 comprising the 

radioisotope is Molybdenum-99. 

89. The method of paragraph 86 further comprising 
shipping said delivery vessel to said customer. 

~~~ 5 

providing said system; and 
positioning a first delivery vessel comprising a 
solution of at least one radioisotope external to 
said reactor housing and in fluid communication 
with said entry port for a time and under condi­
tions effective to elute said chromatographic col­
umn with at least a portion of said solution 

81. The method of paragraph 61 comprising the 
steps of: 

providing said system; and removing said first 
chromatographic column from said reactor 
housing. 

82. The method of paragraph 61 further comprising 
positioning a subsequent chromatographic column 
in said reactor housing such that a first end of said 
column is in fluid communication with said entry port 
and a second end of said column is in fluid commu­
nication with said exit port. 

83. The method of paragraph 61 comprising the 
steps of: 

providing said system; and 
removing said first filter module. 

84. The method of paragraph 61 further comprising 
positioning a subsequent filter module external to 
said reactor housing and in fluid communication with 
said exit port. 

85. The method of paragraph 61 comprising the 
steps of: 

providing said system; and 
positioning a collection vessel external to said 
reactor housing and in fluid communication with 
said exit port via said filter module. 

86. A method comprising the steps of; 
receiving customer information including a target 
output of a radioisotope; and adding a solution of a 
parent radioisotope to a delivery vessel in an amount 
sufficient to produce said target output upon decay 
of said parent radioisotope. 

87. The method of paragraph 86 wherein said radi­
oisotope is Technetium-99m. 

88. The method of paragraph 86 wherein said parent 

DETAILED DESCRIPTION OF ILLUSTRATIVE EM­
BODIMENTS 

[0022] With reference to the drawings, FIG. 1 shows 
10 one type of generator system 2 according to the inven­

tion. The generator system may include a reactor housing 
4 fabricated from a radioactive shielding material such 
as lead, tungsten, or depleted uranium. The reactor hous­
ing 4 maybe substantially cylindrical, as shown in FIG. 

15 1. In another embodiment, the reactor housing may be 
substantially rectilinear. The reactor housing 4 may in­
clude a first end 6, a second end 8, and a wall 1 O extend­
ing between said first end 6 and said second end 8. The 
reactor housing 4 may have both an internal volume 12 

20 and a surface 14 that comprises an opening 16 for in­
serting a column 18 (said column may be included in a 
column assembly 20, shown in more detail in FIG. 5), an 
entry port 22, and an exit port 24. The opening 16, entry 
port 22 and exit port 24 may be positioned at said first 

25 end 6 of said housing 4. A radioactive shielding plug 26 
may be disposed in said opening 16 in said surface 14 
above said column 18. The radioactive shielding plug 26 
may be fabricated from a radioactive shield material such 
as lead, tungsten, or depleted uranium. The reactor hous-

30 ing 4 may have an adapter disk 28 disposed on the sur­
face 14 of said reactor housing 4 that comprises a ridge 
of guide material 30 that may extend around said entry 
port 22 and a ridge of guide material 32 that may extend 
around said exit port 24. Preferably, the adapter disk 28 

35 and ridges of guide material 30 and 32 are plastic. A ridge 
of radioactive shielding material 34 may extend around 
said exit port 24. 
[0023] A chromatographic column 18 may be posi­
tioned within said internal volume 12 such that a first end 

40 36 of said column 18 is in fluid communication with said 
entry port 22 and a second end 38 of said column 18 is 
in fluid communication with said exit port 24. In one em­
bodiment, the column 18 may be included in a column 
assembly20. The column assembly20, in turn, maycom-

45 prise a column adaptor plate 40 having a-radioactive 
shielding plug opening 42, an adaptor plate entry port 44 
and an adaptor plate exit port 46 corresponding to said 
entry port22 and said exit port 24 of said reactor housing, 
respectively, an adaptor plate vent port 48 (which may 

50 include a vent filter), and a column housing 50, preferably 
fabricated from radioactive shielding material such as 
lead, tungsten, or depleted uranium. The column assem­
bly 20 may comprise an entry needle 52 and a vent nee­
dle 54 disposed in said adaptor plate entry port 44, and 

55 an exit connection 56, adapted for fluid communication 
with a changeable sterile needle 58 of a filter module 60. 
An entry pipe 62 may extend from said entry needle 52 
to said first end 36 of said column 18. A vent pipe 64 may 
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extend from said vent needle 54 to a safety valve 55 (said 
safety valve 55 protecting said vent filter by preventing 
back pressure from being released onto said vent filter) 
and said safety valve 55 may extend to said vent port 48. 
An exit pipe 66 may extend from said second end 38 of 
said column 18 to said exit connection 50. The column 
18 may be inserted into said internal volume 12 of said 
reactor housing 4 through said opening 16 in said surface 
1.4 of said reactor housing 4. Alternatively, said column 
assembly 20 maybe positioned such that said column 18 
is disposed in said internal volume 12 of said reactor 
housing 4. The column 18 may comprise at least one 
radioisotope, including but not limited to Mo-99, Tc-99m, 
Y-90, Re-188, or Ga-68. In preferred embodiments, the 
column 18 is fabricated from glass. The column 18 may 
contain alumina in the form of aluminum oxide, Al2 0 3 

(mp of about 2,000°C and specific gravity of about 4.0). 
Preferably, the column 18 is a glass column that contains 
aluminum oxide. The aluminum oxide powder preferably 
has a particle size of from about 20 to about 200 µm. In 
addition to the aluminum oxide powder, the column 18 
may also include silica gel having a particle size of from 
about20 to about 100 µm, The column 18 may also com­
prise one or more layers or polypropylene filter mem­
branes, deactivated fused silica wool, and/or one or more 
glass filter membranes, The filter membranes preferably 
measure from about 0.2 to about 1 O µm and may com­
prise polyether sulfone, Acetal plastic plugs with funnel 
drains, or stainless steel tubing with needle and filter 
adaptors. Particularly preferred filter membranes are 
those fabricated from polyether sulfone at a size of 0.2 
µm. 
[0024] A delivery vessel 68 may be disposed external 
to said reactor housing 4 and in fluid communication with 
said entry port 22. The delivery vessel 68 may be a 3 to 
20 ml (preferably 1 O ml) borosilicate glass vessel. The 
delivery vessel 68 may be contained within a delivery 
housing 70 that is fabricated from radioactive shielding 
material such as lead, tungsten, or depleted uranium. 
The delivery housing 70 preferably is fabricated from ra­
dioactive shielding material and has a first end 72 that 
includes a firstcoupling74, a second end 76thatincludes 
a second coupling 78, and a wall 80 extending between 
said first end 72 and said second end 76. The first cou­
pling 74 and second coupling 78 may bethreaded or may 
form a lure lock. In certain embodiments, delivery vessel 
68 comprises a solution of at least one radioisotope, in­
cluding but not limited Mo-99 or Tc-99m in the form of 
sodium molybdate Mo-99 or sodium pertechnetate Tc-
99m, respectively. In such embodiments, delivery vessel 
68 preferably comprises from about 1 to about 50 Ci (1 
curie (Ci) is 37 gigabecquerels (GBq) exactly and 1 Bq 
= 2. 7027X10-11 Ci). In other embodiments, delivery ves­
sel 68 comprises Normal Saline [0.9%] solution. The de­
livery housing 70 may abut a ridge of guide material 30 
that may be external to said reactor housing 4 and may 
extend around said entry port 22. The delivery housing 
70 may be at least partially contained within a ridge of 

guide material 30 that may be external to said reactor 
housing and may extend around said entry port 22. In 
certain embodiments, an adapter guide ridge 81 may be 
disposed on said adapter disk 28 circumferentially inter-

s nal to said ridge of guide material 30. A saline vessel 82 
may be disposed external to said reactor housing 4, and 
in fluid communication with said entry port 22 and may 
abut said adapter guide ridge 81 (FIG. 4) that extends 
around said entry port 22. The saline vessel 82 may com-

10 prise Normal Saline [0.9%] solution. 
[0025] The generator system 2 may comprise a col­
lection vessel 84 that is disposed external to said reactor 
housing 4 and in fluid communication with said exit port 
24 via a filter module 60, discussed below with reference 

15 to FIG. 2. The collection vessel 84 may be evacuated, 
and ultimately is used to collect a solution of at least one 
radioisotope. The collection vessel 84 may be a 1 Oto 30 
ml borosilicate glass vessel. Preferably, the collection 
vessel 84 is a 20 to 30 ml sterile, evacuated, borosilicate 

20 glass vessel. As shown in FIG. 1, collection vessel 84 is 
contained within a collection housing 86 that is fabricated 
from radioactive shielding material. 
[0026] As shown in FIG. 2, a filter module 60 may be 
disposed external to the reactor housing 4 and may be 

25 in fluid communication with said exit port 24. The filter 
module 60 may include a radioactive shielding material 
insert88 that is positioned between said collection vessel 
84 and said reactor housing 4. The filter module 60 pref­
erably holds a sterile 13 to 25 mm filter membrane 90 of 

30 0.1 to 0.22 µm size, preferably of 0.2 µ,m size. The filter 
module 60 may be attached via a tread type adaptor to 
join the reactor to a sterile evacuated collection vessel 
84. A changeable sterile needle 58 may be attached to 
the sterile filter90 for daily sterile eluting procedures. The 

35 filter module 60 may abut a ridge of radioactive shielding 
material 34 and/or may abut a ridge of guide material 32 
that is external to said reactor housing 4 and extends 
around said exit port 24. The filter module 60 may be at 
least partially contained within said ridge of radioactive 

40 shielding material 34 and/or said ridge of guide material 
32. The radioactive shielding material may be lead, tung­
sten, or depleted uranium. 
[0027] The generator system may include a cart 92, 
as shown in FIG. 3. The cart 92 preferably is fabricated 

45 from steel and lead. The frame is preferably fabricated 
from steel. The walls of cart 92 are preferably lead plates 
or lead brick. The cart 92 may hold a plurality of reactor 
housings 94, 96, 98, 100, 102, 104, and 106 that may 
be fabricated from radioactive shielding material The cart 

50 92 may also comprise a plurality of delivery vessels 68 
and/or a plurality of evacuated collection vessels 84 
and/or a plurality of saline vessels 82. The cart 92 may 
include a transfer tool 108 that comprises a pick-up and 
release rod 110 having a handle 112 at a first end 114 

55 thereof and a coupling 116 at a second end 118 thereof 
that is compatible with the first coupling 74 of said delivery 
housing70. Thetransfertool 108 preferably is a universal 
T-bar handle. The cart 92 may also include a conveyor 
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belt 120, or other motion enhancing device, to assist a 
user with moving a delivery housing 70 proximate to a 
reactor housing (e.g., 94, 96, 98, 100, 102, 104and106). 
[0028] Methods of radioisotope generation according 
to the invention may be described with reference to FIGS. 
1 and 2. In certain embodiments, such methods involve 
positioning a first delivery vessel 68 comprising a solution 
of at least one radioisotope external to said reactor hous­
ing 4 and in fluid communication with said entry port 22 
for a time and under conditions effective to elute said 
chromatographic column 18 with at least a portion of said 
solution. The first delivery vessel 68 maybe positioned 
by mating said first coupling 74 at said first end 72 of said 
delivery housing 70 with transfer tool 108 and lifting the 
delivery housing 70. The coupling 78 at said second end 
76 of said first delivery housing 70 may be mated with a 
coupling on said reactor housing 4 that is compatible with 
said coupling 78 at said second end 76 of said first de­
livery housing 70. The delivery vessel 68 may be re­
moved from said position relative to said reactor housing 
4 by lifting said delivery housing 70. Subsequent delivery 
vessels comprising saline solution or a solution of at I east 
one radioisotope may be used to elute said column 18 
with at least a portion of said solutions. A collection vessel 
84 may be positioned external to said reactor housing 4 
and in fluid communication with said exit port 22 via said 
filter module 60. The column 18, column assembly 20, 
filter module 60, filter membrane 90, sterile needle 58, 
delivery vessel 68, collection vessel 84 and/or saline ves­
sel 82 may be removed from said reactor housing 10 and 
may be replaced by subsequent columns, column as­
semblies, filter modules, filter membranes, sterile nee­
dles, delivery vessels, collection vessels and/or saline 
vessels, respectively, as appropriate. 
[0029] In certain embodiments, methods of radioiso­
tope generation according to the invention involve the 
receipt of customer information including a target output 
of a radioisotope, the addition of a solution of a parent 
radioisotope to a delivery vessel in an amount sufficient 
to produce said target output upon decay of said parent 
radioisotope, and the shipment of said delivery vessel to 
said customer. The customer's generator system, in turn, 
may be loaded and re-loaded with varying volumes of 
said parent radioisotope effective to collect specific target 
concentrations of the desired radioisotope. The genera­
tor systems may be re-loaded more than 2 times, more 
preferably more than 4 times, and most preferably more 
than 6 times. Preferably, the customer information re­
ceived includes a target output of Tc-99m from 1 to 50 
Ci, and the solution added to the delivery vessel includes 
Mo-99 in an amount sufficient to produce said target out­
put upon decay of said Mo-99. 
[0030] A kit for radioisotope generation according to 
the invention is also contemplated and may be described 
with reference to FIGs. 1-3. The kit may include a column 
18 or a column assembly 20, a delivery housing 70 con­
taining a delivery vessel 68 comprising at least one ra­
dioisotope, a filter module 60 comprising a radioactive 

shielding material insert88, a transfertool 108, a plurality 
of evacuated collection vessels 84 and a plurality of saline 
vessels 82. The kit can be used to replenish existing re­
actor housings 4 and thereby avoids shipment and dis-

5 posal thereof. 
In addition, exemplary steps for radioisotope generation 
according to the invention may be described with refer­
ence to FIGs. 1-7. As shown in FIG. 5, a column assem­
bly 20 may be inserted into an internal volume 12 of a 

10 reactor housing 4 (said reactor housing having an entry 
port 22 and an exit port 24), through an opening 16 in 
the surface 14 of the reactor, housing 4. Then, as shown 
in FIG. 6, the opening 16 above the column 18 may be 
plugged with a radioactive shielding plug 26. Then, as 

15 shown in FIG. 7, an adapter disk 28, comprising a ridge 
of guide material 30 extending around the entry port 22 
and a ridge of guide material 32 extending around the 
exit port 24, may be disposed on the surface 14 of the 
reactor housing 4. A filter module 60 may then be dis-

20 posed external to the reactor housing 4 in fluid commu­
nication with the exit port 24. A delivery vessel 68 con­
taining a radioisotope, contained in a delivery housing 
70, may then be disposed external to the reactor housing 
4 and in fluid communication with the entry port 22. An 

25 evacuated collection vessel 84, contained with a collec­
tion housing 86, may then be disposed external to the 
reactor housing 4 in fluid communication with the exit 
port 24 via the filter module 60. After waiting a suitable 
amount of time (e.g., more than about three minutes), 

30 the collection vessel 84 and then the delivery vessel 68 
may be removed. An adapter guide ridge 81 may then 
be disposed on the surface of the adapter disk 28 such 
that it extends around the entry port 22. A saline vessel 
82 may then be disposed external to the reactor housing 

35 4 and in fluid communication with the entry port 22. An 
evacuated collection vessel 84, contained within a col­
lection housing 86, may then be disposed external to the 
reactor housing 4 and in fluid communication with the 
exit port 24 via the filter module 60. After again waiting 

40 a suitable amount of time, said collection housing 86 may 
be removed. An evacuated collection vessel 84, con­
tained within a collection housing 86, may then'be dis­
posed external to the reactor housing 4 and in fluid com­
munication with the exit port 24 via the filter module 60. 

45 The aforementioned exemplary steps may be repeated 
with subsequent delivery vessels, columns, filter mod­
ules and collection vessels as may be appropriate. 
[0031] Thus, there have been described systems and 
methods for producing customized, predictable and re-

50 producible supplies of radioisotopes that do not require 
weekly replacement, handling and transport of heavy 
shielding materials associated with conventional gener­
ators. It will be appreciated that numerous modifications 
may be made to the example embodiments described 

55 herein, and that such modifications do not depart from 
the scope of the invention as defined by the following 
claims. 
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Claims 

1. A system comprising: 

module is at least partially contained within a ridge 
of radioactive shielding material that is external to 
said reactor housing and extends around said exit 
port. 

a reactor housing that is fabricated from a radi- s 
oactive shielding material and has both an inter- 11. A system according to claim 1, wherein said collec-
nal volume and a surface that comprises an en­
try port and an exit port; 
a chromatographic column that bears at least 
one radioisotope and is positioned within said 
internal volume; 
a filter module that is disposed external to said 
reactor housing and in fluid communication with 
said column; 
an adapter disk disposed on said reactor hous­
ing, comprising a ridge of material that extended 
around said entry port and a ridge of material 
that extends around said exit port, and, 
an adapter ridge disposed circumferentially in­
ternal to said ridge of material that extends 
around said entry port. 

2. A system according to claim 1, wherein said reactor 
house includes a first end, a second end and a wall 
extending between said first end and said second 
end. 

3. A system according to claim 1, wherein said column 
comprises aluminum oxide particles from about 50 
to 200 µm in size. 

4. A system according to claim 1, wherein said column 
comprises silica gel particles from about 20 to 100 
µmin size. 

5. A system according to claim 1, wherein a collection 
housing is connected to said reactor housing via said 
filter module. 

tion vessel is contained within a collection housing 
that is fabricated from radioactive shielding material. 

10 12. A system according to claim 1, including a cart that 
includes a plurality of delivery vessels that each in­
dependently comprises a reactor vessel. 

13. A system according to claim 1, including a cart that 
15 includes a plurality of delivery vessels that each in­

dependently comprise a solution of at least one ra­
dioisotope and are contained within a delivery hous­
ing that is fabricated from radioactive shielding ma­
terial. 

20 

14. A system according to claim 13, wherein said deliv­
ery vessels each independently comprise about 1 to 
about SO Ci. 

25 15. A system according to claim 1, wherein said column 
is configures to be reloaded with radioisotope solu­
tion at least one. 

16. A system according to claim 1, including a column 
30 assembly comprising a further chromatographic col­

umn for replacing said chromatographic column after 
said at least some of said radioisotope has been elut­
ed therefrom. 

35 

6. A system according to claim 1, including a delivery 40 

vessel that is disposed external to said reactor hous-
ing in fluid communication with said column. 

7. A system according to claim 8, wherein said delivery 
vessel comprises a solution of about 1 to 50 Ci of at 45 

least one radioisotope. 

8. A system according to claim 1, including a collection 
vessel that is disposed external to said reactor hous-
ing and in fluid communication with said column via 50 

said filter module. 

9. A system according to claim 1, wherein said filter 
module abuts a ridge of radioactive shielding mate-
rial that is external to said reactor housing and ex- 55 

tends around said exit port. 

10. A system according to claim 1, wherein said filter 

10 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates generally to systems and 
methods for radioisotope generation. In one aspect, this 
invention relates to systems and methods for producing 
customized, predictable and reproducible supplies of ra­
dioisotopes for use in nuclear medicine. 

BACKGROUND OF THE INVENTION 

[0002] Nuclear medicine is a branch of medicine deal­
ing with the use of radioisotopes as radiopharmaceuticals 
or radioactive tracers in the diagnosis and treatment of 
disease. Radioisotopes are natural or artificially created 
isotopes (isotopes being one of two or more atoms having 
the same atomic number but different mass numbers) of 
a chemical element that have an unstable nucleus that 
decays, emitting alpha, beta, or gamma rays until stability 
is reached. 
[0003] Radioisotopes, such as the meta stable Tech­
netium-99m (Tc-99m), are used in medical tests as ra­
dioactive tracers that medical equipment can detect in 
the body. Other generator-derived radioisotopes that are 
used as tracers include yttrium-90, rhenium-188, and gal­
lium-68 . Tc-99m, in particular, emits readily detectable 
gamma rays, and it has a half-life of 6 hours. A variety 
of different radiopharmaceuticals based on Tc-99m are 
used for imaging and functional studies of the brain, my­
ocardium, thyroid, lungs, liver, gallbladder, kidneys, skel­
eton, blood and tumors. Schwochau, Klaus. Technetium, 
Wiley-VCH (2000) (ISBN 3-527-29496-1). Scientists 
continue to find new uses for radioisotopes, such as Tc-
99m. For example, doctors recently used Tc-99m to di­
agnose precisely the infected lymph nodes in breast can­
cer patients by injecting Tc-99m into the breast around 
the tumor to allow them to locate the node quickly and 
precisely before ever making an incision. Brookhaven 
National Laboratory site on the history of the technetium 
cow. (http://www.bnl.gov/bnlweb/history/Tc-99m.asp). 
[0004] A Tc-99m generator, often called a technetium 
cow, is a device used to extract Tc-99m from decaying 
molybdenum-99 ("Mo-99"). Mo-99 has a half-life of 66 
hours and can be transported over long distances to ra­
diopharmacies and hospitals where its decay productTc-
99m is used for nuclear medicine diagnostic procedures. 
Removing the Tc-99m from the generator ("milking" the 
generator) is typically done every 6 hours or, at most, 
twice daily. Most commercial generators use column 
chromatography, in which Mo-99 is adsorbed onto alu­
mina. Normal saline solution can be run through a column 
of immobilized Mo-99 to elute soluble Tc-99m, resulting 
in a saline solution containing the Tc-99m. 
[0005] Today, commercial radiopharmacies typically 
replace their generators on a biweekly basis, since the 
useful life of a Tc-99m generator is about 6 half lites or 
approximately two weeks. Hence, typical clinical nuclear 

medicine units purchase atleastonesuch generator eve­
ry two weeks or order several in a staggered fashion. 
The lead-lined generators are heavy and bulky and rep­
resent significant manipulation and toil for personnel to 

s replace and to dispose of spent generators. Large quan­
tities of lead, molded plastic containers, and packing ma­
terials are used only once and discarded after two weeks. 
Shipping costs and waste are realconsiderationsforend­
users. Further, conventional generator systems lackflex-

10 ibility as they are limited to fixed activity denominations 
per unit sold, resulting in limited predictability and repro­
ducibility. Typical generators also do not provide activity 
above 19 Ci. 
[0006] It would be desirable therefore to provide sys-

15 terns and methods for producing customized, predictable 
and reproducible supplies of radioisotopes, including 
high activity levels, that do not require weekly replace­
ment, handling and transport of heavy shielding materials 
associated with conventional generators. 

20 

25 

SUMMARY OF THE INVENTION 

[0007] In one aspect, the present invention provides a 
system comprising: 

a reactor housing that is fabricated from a radioactive 
shielding material and has both an internal volume 
and a surface that comprises an entry port and an 
exit port; 

30 a chromatographic column that is positioned within 
said internal volume wherein; said first chromato­
graphic column is housed within a column assembly 
comprising: 

35 a column housing defining an internal space for 
receiving said first chromatographic column; 
a column adaptor plate; 
an exit pipe in fluid communication with said first 
chromatographic column via said column hous-

40 ing and with an exit connection that is mounted 
on said column adaptor plate; and 
an entry pipe in fluid communication with said 
first chromatographic column via said column 
housing and with an entry needle that is dis-

45 posed in an adaptor plate entry port that is 
mounted on said column adaptor plate; 

wherein said column assembly is configured for in­
sertion as a unit into the internal volume of said re-

50 actor housing through an opening in an upper portion 
of said reactor housing; and; 

55 

2 

a filter module that is disposed external to said re­
actor housing and in fluid communication with said 
column. 

[0008] The present invention also provides a method 
comprising the steps of: 
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providing a system that comprises: 

a reactor housing that is fabricated from a radi­
oactive shielding material and has both an inter-
nal volume and a surface that comprises an en- s 
try port and an exit port; 
a first chromatographic column that is positioned 
within said internal volume wherein 
said first chromatographic column is housed 
within a column assembly comprising: 10 

a column housing defining an internal space for 
receiving said first chromatographic column; 
a column adaptor plate; 
an exit pipe in fluid communication with said first 
chromatographic column via said column hous- 15 

ing and with an exit connection that is mounted 
on said column adaptor plate; and 
an entry pipe in fluid communication with said 
first chromatographic column via said column 
housing and with an entry needle that is dis- 20 

posed in an adaptor plate entry port that is 
mounted on said column adaptor plate; 
wherein said column assembly is configured for 
insertion as a unit into the internal volume of said 
reactor housing through an opening in an upper 25 

portion of said reactor housing; and; 
a first filter module that is disposed external to 
said reactor housing and in fluid communication 
with said first chromatographic column; and 
positioning a first delivery vessel comprising a 30 

solution of at least one radioisotope external to 
said reactor housing and in fluid communication 
with said first chromatographic column for a time 

ing and with an exit connection that is mounted 
on said column adaptor plate; and 
an entry pipe in fluid communication with said 
first chromatographic column via said column 
housing and with an entry needle that is dis­
posed in an adaptor plate entry port that is 
mounted on said column adaptor plate; 
wherein said column assembly is configured for 
insertion as a unit into the internal volume of said 
reactor housing through an opening in an upper 
portion of said reactor housing; 
removing said first chromatographic column 
from said internal volume by extracting said col­
umn assembly through an opening in an upper 
portion of said reactor housing; 
positioning a second chromatographic column 
within said internal volume by inserting a second 
column assembly through said opening in said 
reactor housing; 
positioning a first delivery vessel comprising a 
solution of at least a first radioisotope external 
to said reactor housing and in fluid communica­
tion with said second chromatographic column 
for a time and under conditions effective to elute 
said second chromatographic column with at 
least a portion of said solution; and, 
positioning a first collection vessel external to 
said reactor housing and in fluid communication 
with said second chromatographic column. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 O] FIG. 1 is a cutaway side view depicting one gen­
erator system according to the invention. and under conditions effective to elute said first 

chromatographic column with at least a portion 
of said solution; and, 

35 [0011] FIG. 2 is a cutaway side view depicting one 
shielded filter module according to the invention. 

positioning a collection vessel external to said 
reactor housing and in fluid communication with 
said exit port via said filter module. 

[0009] In yet another aspect, the present invention pro­
vides a method comprising the steps of: 

providing a system that comprises: 

a reactor housing that is fabricated from a radi­
oactive shielding material and has both an inter­
nal volume and a surface that comprises an en­
try port and an exit port; and 
a first chromatographic column that is positioned 
within said internal volume, wherein said first 
chromatographic column is housed within a col­
umn assembly comprising 
a column housing defining an internal space for 
receiving said first chromatographic column; 
a column adaptor plate; 
an exit pipe in fluid communication with said first 
chromatographic column via said column hous-

[0012] FIG. 3 is an isometric view of one cart according 
to the invention. 
[0013] FIG. 4 is a cutaway side view of one generator 

40 system according to the invention. 
[0014] FIG. 5 is a perspective view of a column assem­
bly being inserted into an internal volume of a reactor 
housing according to the invention. 
[0015] FIG. 6 is a perspective view of a radioactive 

45 shielding plug being inserted into an opening in a reactor 
housing according to the invention. 

50 

[0016] FIG. 7 is a perspective view of an adapter disk 
disposed on the surface of a reactor housing according 
to the invention. 

DETAILED DESCRIPTION OF ILLUSTRATIVE EM­
BODIMENTS 

[0017] With reference to the drawings, FIG. 1 shows 
55 one type of generator system 2 according to the inven­

tion. The generator system may include a reactor housing 
4 fabricated from a radioactive shielding material such 
as lead, tungsten, or depleted uranium. The reactor ho us-

3 
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ing 4 may be substantially cylindrical, as shown in FIG. 
1. In another embodiment, the reactor housing may be 
substantially rectilinear. The reactor housing 4 may in­
clude a first end 6, a second end 8, and a wall 1 O extend­
ing between said first end 6 and said second end 8. The 
reactor housing 4 may have both an internal volume 12 
and a surface 14 that comprises an opening 16 for in­
serting a column 18 (said column may be included in a 
column assembly 20, shown in more detail in FIG. 5), an 
entry port 22, and an exit port 24. The opening 16, entry 
port 22 and exit port 24 may be positioned at said first 
end 6 of said housing 4. A radioactive shielding plug 26 
may be disposed in said opening 16 in said surface 14 
above said column 18. The radioactive shielding plug 26 
may be fabricated from a radioactive shield material such 
as lead, tungsten, or depleted uranium. The reactor hous­
ing 4 may have an adapter disk 28 disposed on the sur­
face 14 of said reactor housing 4 that comprises a ridge 
of guide material 30 that may extend around said entry 
port 22 and a ridge of guide material 32 that may extend 
around said exit port 24. Preferably, the adapter disk 28 
and ridges of guide material 30 and 32 are plastic. A ridge 
of radioactive shielding material 34 may extend around 
said exit port 24. 
[0018] A chromatographic column 18 may be posi­
tioned within said internal volume 12 such that a first end 
36 of said column 18 is in fluid communication with said 
entry port 22 and a second end 38 of said column 18 is 
in fluid communication with said exit port 24. In one em­
bodiment, the column 18 may be included in a column 
assembly 20. The column assembly 20, in turn, may com­
prise a column adaptor plate 40 having a radioactive 
shielding plug opening 42, an adaptor plate entry port 44 
and an adaptor plate exit port 46 corresponding to said 
entry port 22 and said exit port 24 of said reactor housing, 
respectively, an adaptor plate vent port 48 (which may 
include a vent filter), and a column housing 50, preferably 
fabricated from radioactive shielding material such as 
lead, tungsten, or depleted uranium. The column assem­
bly 20 may comprise an entry needle 52 and a vent nee­
dle 54 disposed in said adaptor plate entry port 44, and 
an exit connection 56, adapted for fluid communication 
with a changeable sterile needle 58 of a filter module 60. 
An entry pipe 62 may extend from said entry needle 52 
to said first end 36 of said column 18. A vent pipe 64 may 
extend from said vent needle 54 to a safety valve 55 (said 
safety valve 55 protecting said vent filter by preventing 
back pressure from being released onto said vent filter) 
and said safety valve 55 may extend to said vent port 48. 
An exit pipe 66 may extend from said second end 38 of 
said column 18 to said exit connection 50. The column 
18 may be inserted into said internal volume 12 of said 
reactor housing 4 through said opening 16 in said surface 
14 of said reactor housing 4. Alternatively, said, column 
assembly 20 may be positioned such that said column 
18 is disposed in said internal volume 12 of said reactor 
housing 4. The column 18 may comprise at least one 
radioisotope, including but not limited to Mo-99, Tc-99m, 

Y-90, Re-188, or Ga-68. In preferred embodiments, the 
column 18 is fabricated from glass. The column 18 may 
contain alumina in the form of aluminum oxide, Al20 3 
(mp of about 2,000°c and specific gravity of about 4.0). 

s Preferably, the column 18 is a glass column that contains 
aluminum oxide. The aluminum oxide powder preferably 
has a particle size of from about 20 to about 200 µm. In 
addition to the aluminum oxide powder, the column 18 
may also include silica gel having a particle size of from 

10 about 20 to about 100 µ,m. The column 18 may also com­
prise one or more layers or polypropylene filter mem­
branes, deactivated fused silica wool, and/orone or more 
glass filter membranes. The filter membranes preferably 
measure from about 0.2 to about 1 o µ,m and may com-

15 prise polyether sulfone, Acetal plastic plugs with funnel 
drains, or stainless steel tubing with needle and filter 
adaptors. Particularly preferred filter membranes are 
those fabricated from polyether sulfone at a size of 0.2 
µm. 

20 [0019] A delivery vessel 68 may be disposed external 
to said reactor housing 4 and in fluid communication with 
said entry port 22. The delivery vessel 68 may be a 3 to 
20 ml (preferably 10 ml) borosilicate glass vessel. The 
delivery vessel 68 may be contained within a delivery 

25 housing 70 that is fabricated from radioactive shielding 
material such as lead, tungsten, or depleted uranium. 
The delivery housing 70 preferably is fabricated from ra­
dioactive shielding material and has a first end 72 that 
includes a first coupling 74, a second end 76thatincludes 

30 a second coupling 78, and a wall 80 extending between 
said first end 72 and said second end 76. The first cou­
pling 74andsecond coupling 78 may bethreaded or may 
form a lure lock. In certain embodiments, delivery vessel 
68 comprises a solution of at least one radioisotope, in-

35 eluding but not limited Mo-99 or Tc-99m in the form of 
sodium molybdate Mo-99 or sodium pertechnetate Tc-
99m, respectively. In such embodiments, delivery vessel 
68 preferably comprises from about 1 to about 50 Ci (1 
curie (Ci) is 37 gigabecquerels (GBq) exactly and 1 Bug 

40 = 2.027X 10-11 Ci). In other embodiments, delivery vessel 
68 comprises Normal Saline [0.9%] solution. The delivery 
housing 70 may abut a ridge of guide material 30 that 
may be external to said reactor housing 4 and may extend 
around said entry port 22. The delivery housing 70 may 

45 be at least partially contained within a ridge of guide ma­
terial 30 that may be external to said reactor housing and 
may extend around said entry port 22. In certain embod­
iments, an adapter guide ridge 81 may be disposed on 
said adapter disk 28 circumferentially internal to said 

50 ridge of guide material 30. A saline vessel 82 may be 
disposed external to said reactor housing 4, and in fluid 
communication with said entry port 22 and may abut said 
adapter guide ridge 81 (FIG. 4) that extends around said 
entry port 22. The saline vessel 82 may comprise Normal 

55 Saline [0.9%] solution. 

4 

[0020] The generator system 2 may comprise a col­
lection vessel 84 that is disposed external to said reactor 
housing 4 and in fluid communication with said exit port 
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24 via a filter module 60, discussed below with reference 
to FIG. 2. The collection vessel 84 may be evacuated, 
and ultimately is used to collect a solution of at least one 
radioisotope. The collection vessel 84 may be a 1 Oto 30 
ml borosilicate glass vessel. Preferably, the collection 
vessel 84 is a 20 to 30 ml sterile, evacuated, borosilicate 
glass vessel. As shown in FIG. 1, collection vessel 84 is 
contained within a collection housing 86 that is fabricated 
from radioactive shielding material. 
[0021] As shown in FIG. 2, a filter module 60 may be 
disposed external to the reactor housing 4 and may be 
in fluid communication with said exit port 24. The filter 
module 60 may include a radioactive shielding material 
insert 88 that is positioned between said collection vessel 
84 and said reactor housing 4. The filter module 60 pref­
erably holds a sterile 13 to 25 mm filter membrane 90 of 
0.1 to 0.22 µm size, preferably of 0.2 µm size. The filter 
module 60 may be attached via a tread type adaptor to 
join the reactor to a sterile evacuated collection vessel 
84. A changeable sterile needle 58 may be attached to 
the sterile filter90for daily sterile eluting procedures. The 
filter module 60 may abut a ridge of radioactive shielding 
material 34 and/or may abut a ridge of guide material 32 
that is external to said reactor housing 4 and extends 
around said exit port 24. The filter module 60 may be at 
least partially contained within said ridge of radioactive 
shielding material 34 and/or said ridge of guide material 
32. The radioactive shielding material may be lead, tung­
sten, or depleted uranium. 
[0022] The generator system may include a cart 92, 
as shown in FIG. 3. The cart 92 preferably is fabricated 
from steel and lead. The frame is preferably fabricated 
from steel. The walls of cart 92 are preferably lead plates 
or lead brick. The cart 92 may hold a plurality of reactor 
housings 94, 96, 98, 100, 102, 104, and 106 that may 
be fabricated from radioactive shielding material The cart 
92 may also comprise a plurality of delivery vessels 68 
and/or a plurality of evacuated collection vessels 84 
and/or a plurality of saline vessels 82. The cart 92 may 
include a transfer tool 108 that comprises a pick-up and 
release rod 110 having a handle 112 at a first end 114 
thereof and a coupling 116 at a second end 118 thereof 
that is compatible with the first coupling 74of said delivery 
housing 70. The transfertool 108 preferably is a universal 
T-bar handle. The cart 92 may also include a conveyor 
belt 120, or other motion enhancing device, to assist a 
user with moving a delivery housing 70 proximate to a 
reactor housing (e.g., 94, 96, 98,100, 102, 104, and 
106). 
[0023] Methods of radioisotope generation according 
to the invention may be described with reference to FIGs. 
1 and 2. In certain embodiments, such methods involve 
positioning a first delivery vessel 68 comprising a solution 
of at least one radioisotope external to said reactor hous­
ing 4 and in fluid communication with said entry port 22 
for a time and under conditions effective to elute said 
chromatographic column 18 with at least a portion of said 
solution. The first delivery vessel 68 may be positioned 

by mating said first coupling 74 at said first end 72 of said 
delivery housing 70 with transfer tool 108 and lifting the 
delivery housing 70. The coupling 78 at said second end 
76 of said first delivery housing 70 may be mated with a 

s coupling on said reactor housing 4 that is compatible with 
said coupling 78 at said second end 76 of said first de­
livery housing 70. The delivery vessel 68 may be re­
moved from said position relative to said reactor housing 
4 by lifting said delivery housing 70. Subsequent delivery 

10 vessels comprising saline solution or a solution of at least 
one radioisotope may be used to elute said column 18 
with at least a portion of said solutions. A collection vessel 
84 may be positioned external to said reactor housing 4 
and in fluid communication with said exit port 22 via said 

15 filter module 60. The column 18, column assembly 20, 
filter module 60, filter membrane 90, sterile needle 58, 
delivery vessel 68, collection vessel 84 and/or saline ves­
sel 82 may be removed from said reactor housing 1 O and 
may be replaced by subsequent columns, column as-

20 semblies, filter modules, filter membranes, sterile nee­
dles, delivery vessels, collection vessels and/or saline 
vessels, respectively, as appropriate. 
[0024] In certain embodiments, methods of radioiso­
tope generation according to the invention involve the 

25 receipt of customer information including a target output 
of a radioisotope, the addition of a solution of a parent 
radioisotope to a delivery vessel in an amount sufficient 
to produce said target output upon decay of said parent 
radioisotope, and the shipment of said delivery vessel to 

30 said customer. The customer's generator system, in turn, 
may be loaded and re-loaded with varying volumes of 
said parent radioisotope effective to collect specific target 
concentrations of the desired radioisotope. The genera­
tor systems may be re-loaded more than 2 times, more 

35 preferably more than 4 times, and most preferably more 
than 6 times. Preferably, the customer information re­
ceived includes a target output of Tc-99m from 1 to 50 
Ci, and the solution added to the delivery vessel includes 
Mo-99 in an amount sufficient to produce said target out-

40 put upon decay of said Mo-99. 
[0025] A kit for radioisotope generation is also contem­
plated and may be described with reference to Fl Gs. 1-3. 
The kit may include a column 18 or a column assembly 
20, a delivery housing 70 containing a delivery vessel 68 

45 comprising at least one radioisotope, a filter module 60 
comprising a radioactive shielding material insert 88, a 
transfertool 108, a plurality of evacuated collection ves­
sels 84 and a plurality of saline vessels 82. The kit can 
be used to replenish existing reactor housings 4 and 

50 thereby avoids shipment and disposal thereof. 
In addition, exemplary steps for radioisotope generation 
according to the invention may be described with refer­
ence to FIGs. 1-7.Asshown in FIG. 5, a column assembly 
20 may be inserted into an internal volume 12 of a reactor 

55 housing 4 (said reactor housing having an entry port 22 
and an exitport24), through an opening 16 in the surface 
14 of the reactor housing 4. Then, as shown in FIG. 6, 
the opening 16 above the column 18 may be plugged 

5 

306 of 2153



9 EP 2 011 126 81 10 

with a radioactive shielding plug 26. Then, as shown in 
FIG. 7, an adapter disk 28, comprising a ridge of guide 
material 30 extending around the entry port 22 and a 
ridge of guide material 32 extending around the exit port 
24, may be disposed on the surface 14 of the reactor 
housing 4. A filter module 60 may then be disposed ex­
ternal to the reactor housing 4 in fluid communication 
with the exit port 24. A delivery vessel 68 containing a 
radioisotope, contained in a delivery housing 70, may 
then be disposed external to the reactor housing 4 and 
in fluid communication with the entry port 22. An evacu­
ated collection vessel 84, contained with a collection 
housing 86, may then be disposed external to the reactor 
housing 4 in fluid communication with the exit port 24 via 
the filter module 60. After waiting a suitable amount of 
time (e.g., more than about three minutes), the collection 
vessel 84 and then the delivery vessel 68 may be re­
moved. An adapter guide ridge 81 may then be disposed 
on the surface of the adapter disk 28 such that it extends 
around the entry port 22. A saline vessel 82 may then be 
disposed external to the reactor housing 4 and in fluid 
communication with the entry port 22. An evacuated col­
lection vessel 84, contained within a collection housing 
86, may then be disposed external to the reactor housing 
4 and in fluid communication with the exit port 24 via the 
filter module 60. After again waiting a suitable amount of 
time, said collection housing 86 may be removed. An 
evacuated collection vessel 84, contained within a col­
lection housing 86, may then be disposed external to the 
reactor housing 4 and in fluid communication with the 
exit port 24 via the filter module 60. The aforementioned 
exemplary steps may be repeated with subsequent de­
liveryvessels, columns, filter modules and collection ves­
sels as may be appropriate. 
[0026] Thus, there have been described systems and 
methods for producing customized, predictable and re­
producible supplies of radioisotopes that do not require 
weekly replacement, handling and transport of heavy 
shielding materials associated with conventional gener­
ators. It will be appreciated that numerous modifications 
may be made to the example embodiments described 
herein, and that such modifications do not depart from 
the scope of the invention as defined by the following 
claims. 

Claims 

1. A system comprising: 

a reactor housing (4) that is fabricated from a 
radioactive shielding material and has both an 
internal volume (12) and a surface (14)that com­
prises an entry port (22) and an exit port (24); 
a first chromatographic column (18) that is po­
sitioned within said internal volume (12) where­
in; 
said first chromatographic column (18) is 

housed within a column assembly (20) compris­
ing: 

a column housing (50) defining an internal 
s space for receiving said first chromato­

graphic column (18); 
a column adaptor plate (40); 
an exit pipe (66) in fluid communication with 
said first chromatographic column (18) via 

10 said column housing (50) and with an exit 
connection (46) that is mounted on said col­
umn adaptor plate (40); and 
an entry pipe (62) in fluid communication 
with said first chromatographic column (18) 

15 via said column housing (50) and with an 
entry needle (52) that is disposed in an 
adaptor plate entry port (44) that is mounted 
on said column 

20 adaptor plate (40); 
wherein said column assembly (20) is config­
ured for insertion as a unit into the internal vol­
ume (12) of said reactor housing (4) through an 
opening in an upper portion of said reactor hous-

25 ing (4); and; 
a filter module (60) that is disposed external to 
said reactor housing (4) and in fluid communi­
cation with said column (18). 

30 2. The system of claim 1 furthercomprisingoneormore 

of the following: 

(i) a delivery vessel (68) that is disposed external 
to said reactor housing (4) and in fluid commu-

35 nication with said first chromatographic column 
(18); 
(ii) a collection vessel (84) that is disposed ex­
ternal to said reactor housing (4) and in fluid 
communication with said first chromatographic 

40 column (18) via said filter module (60); 
(iii) an adapter disk (28) disposed on said reactor 
housing (4), comprising a ridge of material (30) 
that extends around said entry port (22) and a 
ridge of material (34) that extends around said 

45 exit port (24); and 
(iv) a cart (92) that includes one or more of 
a plurality of delivery vessels (68) that each in­
dependently comprises a reactor vessel; 
a plurality of delivery vessels that each inde-

50 pendently comprises a solution of at least one 
radioisotope and is contained within a delivery 
housing that is fabricated from radioactive 
shielding material; 
a plurality of evacuated collection vessels (84); 

55 and 

a plurality of saline vessels (82). 

3. A method comprising the steps of: 

6 
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providing a system that comprises: 

a reactor housing ( 4) that is fabricated from 
a radioactive shielding material and has 
both an internal volume (12) and a surface 
(14) that comprises an entry port (22) and 
an exit port (24); 
a first chromatographic column (18) that is 
positioned within said internal volume (12) 
wherein 
said first chromatographic column (18) is 
housed within a column assembly (20) com­
prising: 

a column housing (50) defining an in­
ternal space for receiving said first 
chromatographic column (18); 
a column adaptor plate (40); 
an exit pipe (66) in fluid communication 
with said first chromatographic column 
( 18) via said column housing (50) and 
with an exit connection (46) that is 
mounted on said column adaptor plate 
(40); and 
an entry pipe (62) in fluid communica­
tion with said first chromatographic col­
umn (18) via said column housing (50) 
and with an entry needle (52) that is dis­
posed in an adaptor plate entry port ( 44) 
that is mounted on said column adaptor 
plate (40); 

wherein said column assembly (20) is con­
figured for insertion as a unit into the internal 
volume (12) of said reactor housing (4) 
through an opening in an upper portion of 
said reactor housing (4); and; 
a first filter module (60) that is disposed ex­
ternal to said reactor housing (4) and in fluid 
communication with said first chromato­
graphic column (18); and 
positioning a first delivery vessel (68) com­
prising a solution of at least one radioiso­
tope external to said reactor housing (4) and 
in fluid communication with said first chro­
matographic column (18) for a time and un-
der conditions effective to elute said first 
chromatographic column (18) with at least 
a portion of said solution; and, 

5 

and/or 
(ii) removing said first filter module (60). 

5. The method of claim 3 comprising the steps of: 

providing said system; and 
positioning a first delivery vessel (68) compris­
ing a solution of at least one radioisotope exter­
nal to said reactor housing (4) and in fluid com-

10 munication with said entry port (44) for a time 
and underconditions effective to elute said chro­
matographic column (18) with at least a portion 
of said solution. 

15 6. The method of claim 3 comprising the steps of: 

20 

providing said system; and 
removing said first chromatographic column 
(18) from said reactor housing (4). 

7. The method of claim 3 further comprising positioning 
a subsequent chromatographic column in said reac­
tor housing (4) such that a first end of said column 
is in fluid communication with said entry port (22) 

25 and a second end of said column is in fluid commu­
nication with said exit port (24). 

8. The method of claim 3 comprising the steps of: 

30 providing said system; and 
removing said first filter module (60). 

9. The method of claim 3 further comprising positioning 
a subsequent filter module external to said reactor 

35 housing (4) and in fluid communication with said exit 
port (24). 

10. The method of claim 3 comprising the steps of: 

40 providing said system; and 

45 

positioning a collection vessel (84) external to 
said reactor housing (4) and in fluid communi­
cation with said exit port (24) via said filter mod­
ule (60). 

11. The method according to claim 3 further comprising 
the steps of: 

positioning a collection vessel (84) external 50 

to said reactor housing (4) and in fluid com­
munication with said exit port (24) via said 
filter module (60). 

receiving customer information including a tar­
get output of a radioisotope; and 
adding a solution of a parent radioisotope to a 
delivery vessel (68) in an amount sufficient to 
produce said target output upon decay of said 
parent radioisotope. 

4. The method of claim 3 further comprising 

(i) removing said first delivery vessel (68) from 
said position relative to said reactor housing ( 4); 

55 

7 

12. The method of claim 11 further comprising shipping 
said delivery vessel (68) to said customer. 
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13. A method comprising the steps of: 

providing a system that comprises: 

15. The method of claim 13 further comprising position­
ing a second delivery vessel comprising saline so­
lution external to said reactor housing (4) and in fluid 
communication with said second chromatographic a reactor housing (4) that is fabricated from a 

radioactive shielding material and has both an 
internal volume (12) and a surface (14)that com­
prises an entry port (22) and an exit port (24); 
and 

s column for a time and under conditions effective to 
elute said second chromatographic column with at 
least a portion of said saline solution. 

a first chromatographic column (18) that is po­
sitioned within said internal volume (12). 
wherein said first chromatographic column (18) 
is housed within a column assembly (20) com­
prising 
a column housing (50) defining an internal space 

16. The method of claim 13 further comprising commu-
10 nicating a target output of at least a second radioi­

sotope to a vendor of said solution of at least a first 
radioisotope. 

for receiving said first chromatographic column 15 Patentanspri.iche 
(18); 
a column adaptor plate (40); 1. System, umfassend: 
an exit pipe (66) in fluid communication with said 
first chromatographic column (18) via said col-
umn housing (50) and with an exit connection 20 

(46) that is mounted on said column adaptor 
plate (40); and 
an entry pipe (62) in fluid communication with 
said first chromatographic column (1 8) via said 
column housing (50) and with an entry needle 25 

(52) that is disposed in an adaptor plate entry 
port (44) that is mounted on said column adaptor 
plate (40); 
wherein said column assembly (20) is config­
ured for insertion as a unit into the internal vol- 30 

ume (12) of said reactor housing (4) through an 
opening in an upper portion of said reactor hous-
ing (4); 
removing said first chromatographic column 
(18) from said internal volume (12) by extracting 35 

said column assembly (20) through an opening 
in an upper portion of said reactor housing (4); 
positioning a second chromatographic column 
within said internal volume (12) by inserting a 
second column assembly through said opening 40 

in said reactor housing (4); 
positioning a first delivery vessel (68) compris-
ing a solution of at least a first radioisotope ex­
ternal to said reactor housing (4) and in fluid 
communication with said second chromate- 45 

graphic column for a time and under conditions 
effective to elute said second chromatographic 
column with at least a portion of said solution: 
and, 
positioning a first collection vessel (84) external 50 

to said reactor housing (4) and in fluid commu­
nication with said second chromatographic col­
umn. 

14. The method of claim 13 further comprising removing 55 

said first delivery vessel (68) from said position rel­
ative to said reactor housing (4). 

8 

ein Reaktorgehause (4), das aus einem Radio­
aktivitat abschirmenden Material hergestellt ist 
und das sowohl ein inneres Volumen (12) als 
auch eine Oberflache (14) mit einer Eintrittsoff­
nung (22) und einer Austrittsoffnung (24) auf­
weist, 
eine erste chromatographische Saule (18), die 
in dem inneren Volumen (12) angeordnet ist, 
wobei 
die erste chromatographische Saule (18) in ei­
ner Saulenanordnung (20) angeordnet ist, die: 

ein Saulengehause (50), das einen inneren 
Raum zum Aufnehmen der ersten chroma­
tographischen Saule (18) definiert, 
eine Saulenanschlussplatte (40), 
ein Austrittsrohrchen (66), das in Fluidver­
bindung steht mit der ersten chromatogra­
phischen Saule (18) Ober das Saulenge­
hause (50) und mit einer Austrittsverbin­
dung (46), die aufderSaulenanschlussplat­
te (40) montiert ist, und 
ein Eintrittsrohrchen (62), das in Fluidver­
bindung steht mit der ersten chromatogra­
phischen Saule (18) Ober das Saulenge­
hause (50) und mit einer Eintrittsnadel (52), 
welche in einerAnschlussplatteneintrittsoff­
nung (44) angeordnet ist, die auf der 
Anschlussplatte (40) montiert ist, umfasst, 

wobei die Saulenanordnung (20) zum EinfOhren 
als eine Einheit in das innere Volumen (12) des 
Reaktorgehauses (4) durch eine Offnung in ei­
nem oberen Absch nitt des Reaktorgehauses (4) 
ausgestaltet ist, und 
ein Filtermodul (60), das auBerhalb des Reak­
torgehauses (4) angeordnet ist und in Fluidver­
bindung mit der Sau le (18) steht. 

2. System nach Anspruch 1, das weiter eines oder 
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mehrere der nachfolgenden Merkmale aufweist: 

(i) ein Abgabebehalter (68), der auBerhalb des 
Reaktorgehauses (4) angeordnet ist und der in 
Fluidverbindung mit der ersten chromatographi- s 
schen Saule (18) steht, 
(ii) ein Sammelbehalter (84), der auBerhalb des 
Reaktorgehauses (4) angeordnet ist und der 
Ober das Filtermodul (60) in Fluidverbindung mit 
der ersten chromatographischen Saule (18) 10 

steht, 
(iii) eine Adapterscheibe (28), die auf dem Re­
aktorgehause (4) angeordnet ist und einen Ma­
terialwulst (30) aufweist, der sich um die Ein­
trittsoffnung (22) herum erstreckt, und einen Ma- 15 

terialwulst (34), der sich um die Austrittsoffnung 
(24) herum erstreckt, und 
(iv) einen Wagen (92), umfassend einen oder 
mehrere aus einer Mehrzahl von Abgabebehal-
tern (68), von denen jeder unabhangig vonein- 20 

ander einen Reaktorbehalter aufweist, 
einer Mehrzahl von Abgabebehaltern, von de­
nen jeder unabhangig voneinander eine Losung 
von zumindest einem Radioisotop aufweist und 
in einem Abgabegehause enthalten ist, welches 25 

aus einem Radioaktivitat abschirmenden Mate-
rial hergestellt ist, 
einer Mehrzahl von evakuierten Sammelbehal­
tern (84) und 
einer Mehrzahl von Salzbehaltern (82). 30 

3. Verfahren, welches die Schritte aufweist: 

Bereitstellen eines Systems, umfassend: 
35 

lenanschlussplatte (40) montiert ist, 
und 
ein Eintrittsr6hrchen (62), das in Fluid­
verbindung steht mit der ersten chro­
matographischen Sau le (18) Ober das 
Saulengehause (50) und mit einer Ein­
trittsnadel (52), welche in einer An­
schlussplatteneintrittsoffnung (44) an­
geordnet ist, die auf der 
Anschlussplatte (40) montiert ist, um­
fasst, 

wobei die Saulenanordnung (20) zum Ein­
fUhren als eine Einheit in das innere Volu­
men (12) des Reaktorgehauses (4) durch 
eine Offnung in einem oberen Abschnittdes 
Reaktorgehauses (4) ausgestaltet ist, und 
ein erstes Filtermodul (60), das auBerhalb 
des Reaktorgehauses (4) 
angeordnet ist und in Fluidverbindung mit 
der Saule (18) steht, und Anordnen eines 
ersten Abgabebehalters (68), der eine Lo­
sung von zumindest einem Radioisotopauf­
weist, auBerhalb des Reaktorgehauses (4) 
und derart in Fluidverbindung mit der ersten 
chromatographischen Saule (18) fUr eine 
Zeitspanne und unter Bedingungen, die 
ausreichen, um die erste chromatographi­
schen Sau le (18) mit zumindest einem Teil 
der Losung zu eluieren, und 

Anordnen eines Sammelbehalters (84) auBer­
halb des Reaktorgehauses (4) derart, dass der 
Sammelbehalter Ober das Filtermodul (60) in 
Fluidverbindung mit der Austrittsoffnung (24) 
steht. 

4. Verfahren nach Anspruch 3, welches weiter umfasst 

ein Reaktorgehause (4), das aus einem Ra­
dioaktivitat abschirmenden Material herge­
stellt ist und das sowohl ein inneres Volu­
men (12) als auch eine Oberflache (14) mit 
einer Eintrittsoffnung (22) und einer Aus­
trittsoffnung (24) aufweist, 
eine erste chromatographische Saule (18), 
die in dem inneren Volumen (12) angeord­
net ist, wobei 

40 (i) Entfemen des ersten Abgabebehalters (68) 
aus der Anordnung relativ zu dem Reaktorge­
h8.use (4) und/oder 

die erste chromatographische Saule (18) in 
einer Saulenanordnung (20) angeordnet 
ist, die: 

ein Saulengeh8.use (50), das einen in­
neren Raum zum Aufnehmen der er­
sten chromatographischen Saule (18) 
definiert, 
eine Saulenanschlussplatte (40), 
ein Austrittsrohrchen (66), das in Fluid­
verbindung steht mit der ersten chro­
matographischen Saule (18) Ober das 
Saulengehause (50) und mit einer Aus­
trittsverbindung (46), die auf der Sau-

(ii) Entfernen des Filtermoduls (60). 

45 5. Verfahren nach Anspruch 3, welches die Schritte 
aufweist: 

Bereitstellen des Systems und 
Anordnen eines ersten Abgabebehalters (68), 

50 der eine Losung von zumindest einem Radioi­
sotop enthalt, auBerhalb des Reaktorgehauses 
(4) und derart in Fluidverbindung mit der Ein­
trittsoffnung (44) tur eine Zeitspanne und unter 
Bedingungen, die ausreichen, um die chroma-

55 tographische Saule (18) mit zumindest einem 
Teil der Losung zu eluieren. 

6. Verfahren nach Anspruch 3, welches die Schritte 

9 
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aufweist: 

Bereitstellen des Systems und 
Entfernen der ersten chromatographischen 
Saule (18) von dem Reaktorgehause (4). s 

7. Verfahren nach Anspruch 3, welches weiter auf­
weist: Anordnen einer nachfolgenden chromatogra­
phischen Saule in dem Reaktorgehause (4) derart, 
dass ein erstes Ende der Saule in Fluidverbindung 10 

mit der Eintrittsoffnung (22) und ein zweites Ende 
der Sau le in Fluidverbindung mit der Austrittsoffnung 
(24) steht. 

8. Verfahren nach Anspruch 3, welches die Schritte 15 

aufweist: 

Bereitstellen des Systems und 
Entfernen des ersten Filtermoduls (60). 

9. Verfahren nach Anspruch 3, welches weiter das An­
ordnen eines nachfolgenden Filtermoduls auBer­
halb des Reaktorgehauses (4) und in Fluidverbin­
dung mit der Austrittsoffnung (24) umfasst. 

10. Verfahren nach Anspruch 3, welches die Schritte 
aufweist: 

Bereitstellen des Systems und 

20 

25 

Anordnen eines Sammelbehalters (84) auBer- 30 

halb des Reaktorgehauses (4) derart, 
dass der Sammelbehalter Ober das Filtermodul 
(60) in Fluidverbindung mit der Austrittsoffnung 
(24) steht. 

11. Verfahren nach Anspruch 3, welches weiter die 
Schritte aufweist: 

35 

Empfangen von Benutzerinformationen ein­
schlieBlich einer anvisierten Ausgabemenge ei- 40 

nes Radioisotops und 
Hinzutugen einer Losung eines Ausgangsradio­
isotops in einen Abgabebehalter (68) in einer 
Menge ausreichend zum Herstellen der anvi­
sierten Ausgabemenge aus der Verfallsreihe 45 

des Ausgangsradioisotops. 

12. Verfahren nach Anspruch 11, welches weiter das 
Abgeben des Abgabebehalters (68) an den Benut-
zer umfasst. 50 

13. Verfahren, welches die Schritte aufweist: 

Bereitstellen eines Systems, umfassend: 

ein Reaktorgehause (4), das aus einem Ra­
dioaktivitat abschirmenden Material herge­
stellt ist und das sowohl ein inneres Volu-

55 

10 

18 

men (12) als auch eine Oberflache (14) mit 
einer Eintrittsoffnung (22) und einer Aus­
trittsoffnung (24) aufweist, und 
eine erste chromatographische Saule (18), 
die in dem inneren Volumen (12) angeord­
net ist, wobei die erste chromatographische 
Saule (18) in einer Saulenanordnung (20) 
angeordnet ist, die: 

ein Saulengehause (50), das einen in­
neren Raum zum Aufnehmen der er­
sten chromatographischen Saule (18) 
definiert, 
eine Saulenanschlussplatte (40), 
ein Austrittsrohrchen (66), das in Fluid­
verbindung steht mit der ersten chro­
matographischen Sau le (18) Ober das 
Saulengehause (50) und mit einer Aus­
trittsverbindung (46), die auf der Sau­
lenanschlussplatte (40) montiert ist, 
und 
ein Eintrittsrohrchen (62), das in Fluid­
verbindung steht mit der ersten chro­
matographischen Sau le (18) Ober das 
Saulengehause (50) und mit einer Ein­
trittsnadel (52), welche in einer An­
schlussplattentrittsoffnung (44) ange­
ordnet ist, die auf 
der Anschlussplatte (40) montiert ist, 
umfasst, 

wobei die Saulenanordnung (20) zum Ein­
fOhren als eine Einheit in das innere Volu­
men (12) des Reaktorgehauses (4) durch 
eine 6ttnung in einem oberen Abschnittdes 
Reaktorgehauses (4) ausgestaltet ist, 

Entfernen der ersten chromatographischen 
Sau le (18) aus dem inneren Volumen (12) durch 
Entnehmen der Saulenanordnu ng (20) durch ei­
ne Offnung in einem oberen Abschnitt des Re­
aktorgehauses (4), 
Anordnen einer zweiten chromatographischen 
Saule innerhalb des inneren Volumens (12) 
durch Eintuhren einer zweiten Saulenanord­
nung durch die Offnung in dem Reaktorgehause 
(4), 
Anordnen eines ersten Abgabebehalters (68), 
der eine Losung von zumindest einem ersten 
Radioisotop enthalt, auBerhalb des Reaktorge­
hauses (4) und derart in Fluidverbindung mit der 
zweiten Saulenanordnung tor eine Zeitspanne 
und unter Bedingungen, die ausreichen, um die 
zweite Saulenanordnung mit zumindest einem 
Teil der Losung zu eluieren, und 
Anordnen eines ersten Sammelbehalters (84) 
auBerhalb des Reaktorgehauses (4) und in 
Fluidverbindung mit der zweiten chromatogra-
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phischen Saule. dans lequel ledit ensemble de colonne (20) est 
configure pour etre insere en tant qu'unite dans 
le volume interne (12) dudit logement de reac­
teur (4) a travers une ouverture dans une partie 

14. Verfahren nach Anspruch 13, welches weiter auf­
weist: Entfernen des ersten Abgabebehalters (68) 
aus dessen Anordnung relativ zu dem Reaktorge­
hause (4). 

15. Verfahren nach Anspruch 13, welches weiter um­
fasst: Anordnen eines zweiten Abgabebehalters, der 
eine Salzlosung enthalt, auBerhalb des Reaktorge­
hauses (4) und derart in Fluidverbindung mit der 
zweiten chromatographischen Saule fUr eine Zeit­
spanne und unter Bedingungen, die ausreichen, um 

s superieure dudit logement de reacteur (4) ; et 
un module de filtre (60) qui est dispose a l'exte­
rieur dudit logement de reacteur (4) et en ccm­
munication fluide avec ladite colonne (18). 

10 2. Systeme selon la revendication 1, comprenant en 
outre un ou plusieurs des elements suivants : 

die zweite chromatographische Sau le mit zumindest 
einem Teil der Salzlosung zu eluieren. 15 

16. Verfahren nach Anspruch 13, welches weiter um­
fasst: Weitergabe der anvisierten Ausgabemenge 
zumindest eines zweiten Radioisotops an einen Lie­
feranten der Losung zumindest eines ersten Radio- 20 

isotops. 

Revendications 
25 

1. Systeme comprenant : 

un logement de reacteur (4) qui est fabrique a 
partir d'un materiau de blindage radioactif et qui 
presente a la fois un volume interne (12) et une 30 

surface (14) qui comprend un orifice d'entree 
(22) et un orifice de sortie (24) ; 
une premiere colonne chromatographique (18) 
qui est positionnee a l'interieur dudit volume in-
terne (12); dans lequel 35 

ladite premiere colonne chromatographique 
(18) est logee a l'interieur d'un ensemble de co­
lonne (20) comprenant : 

un logement de colonne (50) definissant un 40 

espace interne pour recevoir ladite premie- 3. 
re cclonne chromatographique (18) ; 
une plaque d'adaptation de colonne (40) ; 
un tuyau de sortie (66) en communication 
fluideavecladitepremiere colonnechroma- 45 

tographique (18) par l'intermediaire dudit lo­
gement de colonne (50) et avec un raccord 
de sortie (46) qui estmonte surladite plaque 
d'adaptation de colonne (40) ; et 
un tuyau d'entree (62) en communication 50 

fluide avec ladite premiere colonnechroma­
tographique (18) par l'intermediaire dudit lo­
gement de colonne (50) et avec une aiguille 
d'entree (52) qui est disposee dans un ori-
fice d'entree de plaque d'adaptation (44) qui 55 

est monte sur ladite plaque d'adaptation de 
colonne (40) ; 

11 

(i) une cuve de distribution (68) qui est disposee 
a l'exterieur dudit logement de reacteur (4) et en 
communication fluide avec ladite premiere co­
lonne chromatographique (18) ; 
(ii) une cuve de collecte (84) qui est disposee a 
l'exterieur dudit logement de reacteur (4) et en 
communication fluide avec ladite premiere co­
lonne chromatographique (18) par le biais dudit 
module de filtre (60) ; 
(iii) un disque d'adaptation (28) dispose sur ledit 
logement de reacteur (4), comprenant un bour­
relet de matiere (30) qui s'etend autour dudit ori­
fice d'entree (22) et un bourrelet de matiere (34) 
qui s'etend autour dudit orifice de sortie (24) ; et 
(iv) un chariot (92) qui comprend un ou plusieurs 
d'une pluralite de cuves de distribution (68) qui 
comprennent chacune independamment une 
cuve de reacteur; 
d'une pluralite de cuves de distribution qui com­
prennent chacune independamment une solu­
tion d'au mains un radio-isotope et sont conte­
nues a l'interieur d'un logement de distribution 
qui est fabrique a partir d'un materiau de blin­
dage radioactif ; 
d'une pluralite de cuves de collecte sous vide 
(84); et 
d'une pluralite de cuves de solution saline (82). 

Precede comprenant les etapes de : 

fournir un systeme qui comprend : 

un logement de reacteur (4) qui estfabrique 
a partir d'un materiau de blindage radioactif 
et qui presente a la fois un volume interne 
(12) et une surface (14) qui comprend un 
orifice d'entree (22) et un orifice de sortie 
(24); 
une premiere cclonne chromatographique 
(18) qui est positionnee a l'interieur dudit 
volume interne (12) dans lequel 
ladite premiere colonne chromatographi­
que (18) est logee a l'interieur d'un ensem­
ble de colonne (20) comprenant : 
un logement de colonne (50) definissant un 
espace interne pour recevoir ladite premie-

312 of 2153



21 EP 2 011 126 81 22 

re colonne chromatographique (18) ; orifice d'entree (44) pendant une duree et dans 
une plaque d'adaptation de colonne (40) ; des conditions efficaces pour eluer ladite colon-
un tuyau de sortie (66) en communication ne chromatographique (18) avec au mains une 
fluide avec ladite premiere colonne chroma- partie de ladite solution. 
tographique (18) par le biais dudit logement 5 

de colonne (50) et avec un raccord de sortie 6. Procede selon la revendication 3, comprenant les 
(46) qui est monte sur ladite plaque d'adap- etapes de: 
tation de colonne (40) ; et 
un tuyau d'entree (62) en communication fournir ledit systeme ; et 
fluide avec ladite premiere colonne chroma- 10 retirer ladite premiere colonne chromatographi-
tographique (18) par le biais dudit logement que (18) dudit logement de reacteur (4). 
decolonne (50) et avec une aiguille d'entree 
(52) qui est disposee dans un orifice d'en- 7. Procede selon la revendication 3, comprenant en 
tree de plaque d'adaptation (44) qui est outre le positionnementd'une colonne chromatogra-
monte sur ladite plaque d'adaptation de co- 15 phique subsequente dans ledit logement de reacteur 
lonne (40); (4) de telle sorte qu'une premiere extremite de ladite 
dans lequel ledit ensemble de colonne (20) colonne est en communication fluide avec ledit ori-
est configure pour etre in sere en tant qu'ele- fice d'entree (22) et qu'une seconde extremite de 
ment dans le volume interne (12) dudit lo- ladite colonne est en communication fluide avec ledit 
gement de reacteur (4) a travers une ouver- 20 orifice de sortie (24). 
ture dans une partie superieure dudit loge-
ment du reacteur (4) ; et 8. Procede selon la revendication 3, comprenant les 
un premier module de filtre (60) qui est dis- etapes de: 
pose a l'exterieur dudit logement de reac-
teur (4) et en communication fluide avec la- 25 fournir ledit systeme ; et 
dite premiere colonne chromatographique retirer ledit premier module de filtre (60). 
(18) ; et 

9. Procede selon la revendication 3, comprenant en 
positionner une premiere cuve de distribution outre le positionnement d'un module de filtre subse-
(68) comprenant une solution d'au moins un ra- 30 quent a l'exterieur dudit logement de reacteur (4) et 
dio-isotope a l'exterieur dudit logement de reac- en communication fluide avec ledit orifice de sortie 
teur (4) et en communication fluide avec ladite (24). 
premiere colonne chromatographique (18) pen-
dant une duree et dans des conditions efficaces 10. Procede selon la revendication 3, comprenant les 
pour eluer ladite premiere colonne chromate- 35 etapes de: 
graphique (18) avec au mains une partie de la-
dite solution ; et fournir ledit systeme ; et 
positionner une cuve de collecte (84) a l'exte- positionner une cuve de collecte (84) a l'exte-
rieur dudit logement de reacteur (4) et en com- rieur dudit logement de reacteur (4) et en com-
munication fluide avec ledit orifice de sortie (24) 40 munication fluide avec ledit orifice de sortie (24) 
par le biais dudit module de filtre (60). par le biais dudit module de filtre (60). 

4. Procede selon la revendication 3, comprenant en 11. Procede selon la revendication 3 comprenant en 
outre: outre les etapes de : 

45 

(i) retirer ladite premiere cuve de distribution (68) recevoir des informations de client comprenant 
de ladite position par rapport audit logement de une activite cible d'un radio-isotope ; et 
reacteur (4); et/ou ajouter une solution d'un radio-isotope parent 
(ii) retirer ledit premier module de filtre (60). dans une cuve de distribution (68) dans une 

50 quantite suffisante pour produire ladite activite 
5. Procede selon la revendication 3, comprenant les cible lors de la degradation dudit radio-isotope 

etapes de: parent. 

fournir ledit systeme ; et 12. Procede selon la revendication 11 , comprenant en 
positionner une premiere cuve de distribution 55 outre I' expedition de ladite cuve de distribution (68) 
(68) comprenant une solution d'au moins un ra- audit client. 
dio-isotope a l'exterieur dudit logement de reac-
teur (4) et en communication fluide avec ledit 13. Procede comprenant les etapes de : 

12 
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fournir un systeme qui comprend : 

un logement de reacteur (4) qui estfabrique 

solution ; et 
positionner une premiere cuve de collecte 
(84) a l'exterieurdudit logement de reacteur 
(4) et en communication fluide avec ladite a partir d'un materiau de blindage radioactif 

et qui presente a la fois un volume interne 
(12) et une surface (14) qui comprend un 
orifice d'entree (22) et un orifice de sortie 

s seconde colonne chromatographique. 

(24) ; et 
14. Procede selon la revendication 13, comprenant en 

outre le retrait de ladite premiere cuve de distribution 
(68) de ladite position par rapport audit logement de une premiere colonne chromatographique 

(18) qui est positionnee a l'interieur dudit 
volume interne (12), 

10 reacteur (4). 

15. Procede selon la revendication 13, comprenant en 
outre le positionnement d'une seconde cuve de dis-
tribution comprenant une solution saline a l'exterieur 

dans lequel ladite premiere colonne chro­
matographique (18) est logee a l'interieur 
d'un ensemble de colonne (20) 
comprenant: 
un logement de colonne (50) definissant un 
espace interne pour recevoir ladite premie-
re colonne chromatographique (18) ; 
une plaque d'adaptation de colonne (40) ; 
un tuyau de sortie (66) en communication 
fluide avec ladite premiere colonnechroma­
tographique (18) par le biais dudit logement 

15 dudit logement de reacteur (4) et en communication 
fluide avec ladite seconde colonne chromatographi­
que pendant une duree et dans des conditions effi­
caces pour eluer ladite seconde colonne chromato­
graphique avec au moins une partie de ladite solu-

20 tion saline. 

de colonne (50) et avec un raccord de sortie 
16. Procede selon la revendication 13, comprenant en 

outre la communication d'une activite cible d'au 
moins un second radio-isotope a un fournisseur de (46) qui est monte sur ladite plaque d'adap­

tation de colonne (40) ; et 25 ladite solution d'au mains un premier radio-isotope. 
un tuyau d'entree (62) en communication 
fluide avec ladite premiere colonnechroma­
tographique (18) par le biais dudit logement 
de colonne (50) et avec une aiguille d'entree 
(52) qui est disposee dans un orifice d'en­
tree de plaque d'adaptation (44) qui est 
monte sur ladite plaque d'adaptation de co­
lonne (40) ; 
dans lequel !edit ensemble de colonne (20) 
est configure pouretre insere en tant qu'ele­
ment dans le volume interne (12) dudit lo­
gement de reacteur (4) a travers une ouver-
ture dans une partie superieure dudit loge­
ment de reacteur (4) ; et 

30 

35 

retirer ladite premiere colonne chromato- 40 

graphique (18) dudit volume interne (12) en 
extrayant ledit ensemble de colonne (20) a 
travers une ouverture dans une partie su­
perieure dudit logement de reacteur (4) ; 
positionner une seconde colonne chroma- 45 

tographique a l'interieur dudit volume inter-
ne (12) en inserant un second ensemble de 
colonne a travers ladite ouverture dans ledit 
logement de reacteur (4); 
positionner une premiere cuve de distribu- 50 

tion (68) comprenant une solution d'au 
mo ins u n premier radio-isotope a l'exterieur 
dudit logement de reacteur (4) et en com­
munication fluide avec ladite seconde co­
lonne chromatographique pendant une du- 55 

ree et dans des conditions efficaces pour 
eluer ladite seconde colonne chromatogra-
phiq ue avec au moins une partie de ladite 

13 
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Abstract of CN1968653 (A) 

The invention is generally directed, but not 
limited to, a method system and apparatus 
that allows an operator to control an 
injection device and imaging equipement 
from a common control console. The 
injection device may be used to administer 
a contrast medium into a patient so that 
imaging equipment can acquire internal 
images of the patient. The invention may 
include an injection system that can be bundled with software and/or hardware that can 
be used to modify an existing imaging control console so that it can be used to operate 
both the injection device and imaging device. In one embodiment, the common control 
console can access stored protocols that can contain operational parameters for the 
injection device, the imaging device, or both. Consequently, the efficiency of the test and 
final quality of the images can be improved.; Additionally, the combined control console 
will aid in the overall process of caring out the imaging tests. 
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Electronic Patent Application Fee Transmittal 

Application Number: 12137377 

Filing Date: 11-Jun-2008 

Title of Invention: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

First Named Inventor/Applicant Name: Charles R. Quirico 

Filer: Paul J. Lavanway Jr. 

Attorney Docket Number: 56782.1.8 

Filed as Large Entity 

Utility under 35 USC 111 (a) 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: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

RCE - 2nd and Subsequent Request 1820 1 1700 1700 

Total in USO($) 1700 
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Electronic Acknowledgement Receipt 

EFSID: 15659185 

Application Number: 12137377 

International Application Number: 

Confirmation Number: 7402 

Title of Invention: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

First Named Inventor/Applicant Name: Charles R. Quirico 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr. 

Filer Authorized By: 

Attorney Docket Number: 56782.1.8 

Receipt Date: 02-MAY-2013 

Filing Date: 11-JUN-2008 

Time Stamp: 10:42:18 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1700 

RAM confirmation Number 8799 

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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697795 

1 
Request for Continued Examination 

RCE_56782-1-8.pdf no 3 
(RCE) 

7bf1 d4b6886307f357f8c2ebe68918480e2( 
Sdab 

Warnings: 

Information: 

2 
Information Disclosure Statement (IDS) 

11 thSIDS_56782-1-8.pdf 
Form (SBOS) 

612327 

no 4 
7d0df420db1 21 f6eada70c4a7d1 9709e2cf2 

9083 

Warnings: 

Information: 

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

939755 

3 Foreign Reference EP2492920A2.pdf no 18 
f3 92d 9dfd6a3 afl a57 a64bd bb59bb0daa3 9 

08ff2 

Warnings: 

Information: 

1076709 

4 Foreign Reference EP2011126Bl .pdf no 21 
ec5b68efe1 Oef02ab075d96166c74033b68 

b06ca 

Warnings: 

Information: 

2877932 

5 Foreign Reference CNl 968653A.pdf no 52 
a63ad8826f3583704 7f35dfce5caa2ae4169 

7427 

Warnings: 

Information: 

30239 

6 Fee Worksheet (SB06) fee-info.pdf no 2 
2a63e995a2099ca80e 7fd 12163cc6f9df21 b 

elfc 

Warnings: 

Information: 

Total Files Size (in bytes) 6234757 
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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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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 02/05/2013 

FREDRIKSON & BYRON, P.A. 
INIBLLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN SS402 

EXAMINER 

GURARI, EREZ 

ART UNIT PAPER NUMBER 

3618 

DATE MAILED: 02/05/2013 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/137,377 06/11/2008 Charles R. Quirico 56782.1.8 7402 

TITLE OF INVENTION: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

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

nonprovisional NO $1770 $300 $0 $2070 05/06/2013 

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 SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box Sb on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

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 02/05/2013 

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

APPLICATION NO. FILING DATE 

12/137,377 06/11/2008 

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. 

Charles R. Quirico 56782.1.8 7402 

TITLE OF INVENTION: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1770 

EXAMINER ART UNIT 

GURARI, EREZ 3618 

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 

$300 $0 

CLASS-SUBCLASS 

280-047350 

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. 

$2070 

DATEDUE 

05/06/2013 

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 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

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 credit any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information 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. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/137,377 06/11/2008 

22859 7590 02/05/2013 

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

FIRST NAMED INVENTOR 

Charles R. Quirico 

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. 

56782.1.8 7402 

EXAMINER 

GURARI, EREZ 

ART UNIT PAPER NUMBER 

3618 

DATE MAILED: 02/05/2013 

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

The Patent Term Adjustment to date is 790 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 790 day(s). 

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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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 CPR 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. 

383 of 2153



Application No. Applicant(s) 

Notice of Allowability 
12/137,377 QUIRICO ET AL. 
Examiner Art Unit 

EREZ GURARI 3618 

-- 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. [8J This communication is responsive to 611312013. 

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. [8J The allowed claim(s) is/are 1,2,5-7, 10-15, 17,23,25,27 and 33. 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/poh/index.jsp or send an inquiry to PPHfeedback@uspto.aov. 

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

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. [8J Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 11/7/12, 10/17/12, 6/13/12, 1/18/13, 5/12/11 

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

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

EREZ GURARI 
Examiner 
Art Unit: 3618 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

/J. ALLEN SHRIVER II/ 
Supervisory Patent Examiner, Art Unit 3618 

PTOL-37 (Rev. 09-12) Notice of Allowability Part of Paper No./Mail Date 20130127 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Index of Claims 12137377 

Examiner Art Unit 

J. ALLEN SHRIVER II 3618 

Rejected Cancelled N Non-Elected A Appeal 

Allowed -- Interference Objected Restricted 0 

181 Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 05/03/2011 09/01/2011 

1 ,/ = 

2 ,/ = 

3 - -

4 - -

5 ,/ = 

6 ,/ = 

7 ,/ = 

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 ,/ = 

U.S. Patent and Trademark Office Part of Paper No.: 20130127 
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l§&Ft:~Jp,~ate: 11 /07 /2012 12137377 - GAUi103fibaai 

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 12137377 

Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 6450936 2002-09-17 Smith, Ill 

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 

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. 

,_ 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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Receipt date: 11/07/2012 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 iErez Gurari/ I Date Considered I 0!/27/2013 

*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: 11/07/2012 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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. 

[8J 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) 2012-10-31 

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. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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Receipt date: 11 /07 /2012 12137377 - GAU: 3618 
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 

Issue Classification 12137377 

Examiner Art Unit 

J. ALLEN SHRIVER II 3618 

CPC 

Symbol Type Version 

CPC Combination Sets 

Symbol Type Set Ranking Version 

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION 

CLASS I SUBCLASS CLAIMED NON-CLAIMED 

280 I 47.35 B 6 2 B 3 I 04 (2006.01.01) 

CROSS REFERENCE(S) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

280 79.3 I 79.5 I I I 
I I I I 

Total Claims Allowed: 

16 
(Assistant Examiner) (Date) 
/J. ALLEN SHRIVER II/ 
Supervisory Patent Examiner.Art Unit 3618 01/28/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1 

U.S. Patent and Trademark Office Part of Paper No. 20130127 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12137377 

Examiner Art Unit 

J. ALLEN SHRIVER II 3618 

Total Claims Allowed: 

16 
(Assistant Examiner) (Date) 

/J. ALLEN SHRIVER II/ 
Supervisory Patent Examiner.Art Unit 3618 01/28/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1 

U.S. Patent and Trademark Office Part of Paper No. 20130127 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12137377 

Examiner Art Unit 

J. ALLEN SHRIVER II 3618 

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 12 17 16 33 

2 2 18 

3 19 

4 20 

3 5 21 

4 6 22 

5 7 13 23 

8 24 

9 14 25 

6 10 26 

7 11 15 27 

8 12 28 

9 13 29 

10 14 30 

11 15 31 

16 32 

Total Claims Allowed: 

16 
(Assistant Examiner) (Date) 

/J. ALLEN SHRIVER II/ 
Supervisory Patent Examiner.Art Unit 3618 01/28/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1 

U.S. Patent and Trademark Office Part of Paper No. 20130127 
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l§&Ft:~Jp,~ate: 01 /18/2013 12137377 - GAUi103fibaai 

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 12137377 

Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 7996068 2011-08-09 Telischak 

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 

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. 

,_ 
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Receipt date: 01 /18/2013 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 FOG 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 

EXAMINER SIGNATURE 

Examiner Signature I /Erez Gurari/ I Date Considered I 01/27/2013 

*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 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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. 

[8J 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 12137377 - GAU: 3618 
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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l§&Ft:~Jp,~ate: 06/13/2012 12137377 - GAUi103fibaai 

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 12137377 

Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, Erez 

Attorney Docket Number 56782.1.8 

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 

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 20080177126 2008-07-24 TATE 

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 

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. 
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Receipt date: 06/13/2012 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, Erez 

Attorney Docket Number 56782.1.8 

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 /Erez Gurari/ I Date Considered I 0112712013 

*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: 06/13/2012 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, Erez 

Attorney Docket Number 56782.1.8 

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. 

[8J 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) 2012-06-13 

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: 06/13/2012 12137377 - GAU: 3618 
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 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 12137377 

Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 
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1 5395320 1995-03-07 Padda 
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1 20030139640 2003-07-24 Whittacre 

2 20050187515 2005-08-25 Varrichio 

3 20050277833 2005-12-15 Williams 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 
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Receipt date: 10/17/2012 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 LEMER PAX, POSIJET® Integrated FDG dispensing and infusion system, www.lemerpax.com (date unknown). D 

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

EXAMINER SIGNATURE 

Examiner Signature I /Erez Gurari/ I Date Considered I 
01/27/2013 

*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: 10/17/2012 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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. 

[8J 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) 2012-10-17 

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. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 

403 of 2153



Receipt date: 10/17/2012 12137377 - GAU: 3618 
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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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 12137377 

Filing Date 2008-06-11 
INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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) 2012-10-31 

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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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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Electronic Acknowledgement Receipt 

EFSID: 14109926 

Application Number: 12137377 

International Application Number: 

Confirmation Number: 7402 

Title of Invention: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

First Named Inventor/Applicant Name: Charles R. Quirico 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr. 

Filer Authorized By: 

Attorney Docket Number: 56782.1.8 

Receipt Date: 07-NOV-2012 

Filing Date: 11-JUN-2008 

Time Stamp: 10:49:25 

Application Type: Utility under 35 USC 111 (a) 

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.) 

1 
Information Disclosure Statement (IDS) 

9thSIDS_56782-1-8.pdf 
Form (SB08) 

612188 

no 4 
7b6fe53dc0c65920019696d64400116a60a 

34a8 

Warnings: 

Information: 
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Total Files Size (in bytes) 612188 

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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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 12137377 

Filing Date 2008-06-11 

INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 5395320 1995-03-07 Padda 

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 20030139640 2003-07-24 Whittacre 

2 20050187515 2005-08-25 Varrichio 

3 20050277833 2005-12-15 Williams 

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 
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Application Number 12137377 

Filing Date 2008-06-11 

INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 LEMER PAX, POSIJET® Integrated FOG dispensing and infusion system, www.lemerpax.com (dale unknown). 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 12137377 

Filing Date 2008-06-11 
INFORMATION DISCLOSURE First Named Inventor I Charles R. Quirico 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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) 2012-10-17 

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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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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Electronic Acknowledgement Receipt 

EFSID: 13946977 

Application Number: 12137377 

International Application Number: 

Confirmation Number: 7402 

Title of Invention: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

First Named Inventor/Applicant Name: Charles R. Quirico 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr. 

Filer Authorized By: 

Attorney Docket Number: 56782.1.8 

Receipt Date: 17-0CT-2012 

Filing Date: 11-JUN-2008 

Time Stamp: 12:11:15 

Application Type: Utility under 35 USC 111 (a) 

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.) 

4244122 

1 Non Patent Literature Posijet.pdf no 4 
f4131 e1134a2c00962cd96c7bfa6d81 d41 d 

39b39 

Warnings: 

Information: 
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2 
Information Disclosure Statement (IDS) 

Form (SBOS) 

612378 

8thSIDS_56782-1-8.pdf no 4 
1501a77be7759e8900dcb67 c076e449207~ 

8349a 

Warnings: 

Information: 

Total Files Size (in bytes) 4856500 

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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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 
12137377 I Filing I 2008-06-11 

Docket Number 
56782.1.8 I Art I 3618 Number Date (if applicable) Unit 

First Named 
Charles R. QUIRICO 

Examiner 
GURARI, Erez 

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} 2012-06-13 

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 12137377 

Filing Date 2008-06-11 

INFORMATION DISCLOSURE First Named Inventor I Charles R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, Erez 

Attorney Docket Number 56782.1.8 

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 

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 20080177126 2008-07-24 TATE 

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 

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. 
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Application Number 12137377 

Filing Date 2008-06-11 
INFORMATION DISCLOSURE First Named Inventor I Charles R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, Erez 

Attorney Docket Number 56782.1.8 

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 12137377 

Filing Date 2008-06-11 
INFORMATION DISCLOSURE First Named Inventor I Charles R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, Erez 

Attorney Docket Number 56782.1.8 

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) 2012-06-13 

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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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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Electronic Patent Application Fee Transmittal 

Application Number: 12137377 

Filing Date: 11-Jun-2008 

Title of Invention: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

First Named Inventor/Applicant Name: Charles R. Quirico 

Filer: Paul J. Lavanway Jr. 

Attorney Docket Number: 56782.1.8 

Filed as Large Entity 

Utility under 35 USC 111 (a) 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: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

Request for continued examination 1801 1 930 930 

Total in USO($) 930 
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Electronic Acknowledgement Receipt 

EFSID: 13000902 

Application Number: 12137377 

International Application Number: 

Confirmation Number: 7402 

Title of Invention: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

First Named Inventor/Applicant Name: Charles R. Quirico 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr. 

Filer Authorized By: 

Attorney Docket Number: 56782.1.8 

Receipt Date: 13-JUN-2012 

Filing Date: 11-JUN-2008 

Time Stamp: 14:30:32 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $930 

RAM confirmation Number 12309 

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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797920 

1 
Request for Continued Examination 

56782_ 1 _SRCE.pdf no 3 
(RCE) 

2832e0608b67c8576432a1 be023643a9ff2 
e425 

Warnings: 

Information: 

2 
Information Disclosure Statement (IDS) 

56782_ l_SIDS.pdf 
Form (SBOS) 

612137 

no 4 
25 8d 60656eb244049b8666e9b1 7 aa 772a5 

Od983c 

Warnings: 

Information: 

30581 

3 Fee Worksheet (SB06) fee-info.pdf no 2 
d 1 d c7 4 3faf5c93 5125 572 c890d b36627 3 79 

bbcd8 

Warnings: 

Information: 

Total Files Size (in bytes) 1440638 

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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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 05/22/2012 

FREDRIKSON & BYRON, P.A. 
INIBLLECTUAL PROPERTY GROUP 
200 SOUTH SIXTH STREET, SUITE 4000 
MINNEAPOLIS, MN SS402 

EXAMINER 

GURARI, EREZ 

ART UNIT PAPER NUMBER 

3618 

DATE MAILED: 05/22/2012 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

12/137,377 06/11/2008 Charles R. Quirico 56782.1.8 7402 

TITLE OF INVENTION: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

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

nonprovisional NO $1740 $300 $0 $2040 08/22/2012 

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 SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box Sb on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

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 05/22/2012 

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

APPLICATION NO. FILING DATE 

12/137,377 06/11/2008 

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. 

Charles R. Quirico 56782.1.8 7402 

TITLE OF INVENTION: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1740 

EXAMINER ART UNIT 

GURARI, EREZ 3618 

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 

$300 $0 

CLASS-SUBCLASS 

280-047350 

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. 

$2040 

DATEDUE 

08/22/2012 

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 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

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 credit any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ Registration No. ________________ _ 

This collection of information 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. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

12/137,377 06/11/2008 

22859 7590 05/22/2012 

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

FIRST NAMED INVENTOR 

Charles R. Quirico 

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. 

56782.1.8 7402 

EXAMINER 

GURARI, EREZ 

ART UNIT PAPER NUMBER 

3618 

DATE MAILED: 05/22/2012 

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

The Patent Term Adjustment to date is 675 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 675 day(s). 

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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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 CPR 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 No. Applicant(s) 

Notice of Allowability 
12/137,377 QUIRICO ET AL. 
Examiner Art Unit 

EREZ GURARI 3618 

-- 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. [8J This communication is responsive to 1211612011 & 31212012. 

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. [8J The allowed claim(s) is/are 1,2,5-7, 10-15, 17,23,25, 27, 33. 

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

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. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

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

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) 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). 

7. 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 Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. [8J Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 12/16/2011 & 3/2/2012 

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

/EREZ GURARI/ 
Examiner, Art Unit 3618 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

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

7. D Examiner's Amendment/Comment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

/J. ALLEN SHRIVER II/ 
Supervisory Patent Examiner, Art Unit 3618 

PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120506 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Index of Claims 12137377 QUIRICO ET AL. 

Examiner Art Unit 

EREZ GURARI 3618 

Rejected Cancelled N Non-Elected A Appeal 

Allowed -- Interference Objected Restricted 0 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 05/03/2011 09/01/2011 

1 ,/ = 

2 ,/ = 

3 - -

4 - -

5 ,/ = 

6 ,/ = 

7 ,/ = 

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 ,/ = 

U.S. Patent and Trademark Office Part of Paper No. : 20110831 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12137377 QUIRICO ET AL. 

Examiner Art Unit 

EREZ GURARI 3618 

ORIGINAL INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

280 47.35 B 6 2 B 3 I 04 (2006.01.01) 

CROSS REFERENCE(S) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

280 79.3 79.5 

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 12 17 16 33 

2 2 18 

3 19 

4 20 

3 5 21 

4 6 22 

5 7 13 23 

8 24 

9 14 25 

6 10 26 

7 11 15 27 

8 12 28 

9 13 29 

10 14 30 

11 15 31 

16 32 

/EREZ GURARI/ 
Examiner.Art Unit 3618 05/09/2012 Total Claims Allowed: 

16 
(Assistant Examiner) (Date) 

/J. ALLEN SHRIVER II/ 
Supervisory Patent Examiner.Art Unit 3618 09/05/2011 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1 

U.S. Patent and Trademark Office Part of Paper No. 20120506 
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l§&Ft:~Jp,~ate: 12/16/2011 12137377 - GAUi103fibaai 

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 12137377 

Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, EREZ 

Attorney Docket Number 56782.1.8 

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 3483867 1969-12-16 Markovitz 

2 4096859 1978-06-27 Agarwal 

3 4336036 1982-06-22 Leeke 

4 4466888 1984-08-21 Verkaart 

5 4623102 1986-11-18 Hough, Jr. 

6 4769008 1988-09-06 Hessel 

7 4994056 1991-02-19 Ikeda 

8 5827429 1998-10-27 Ruschke 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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Receipt date: 12/16/2011 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, EREZ 

Attorney Docket Number 56782.1.8 

9 6347711 2002-02-19 Goebel 

10 6558125 2003-05-06 F utterkn echt 

11 7862534 2011-01-04 Quirico 

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 20040104160 2004-06-03 Scagliarini 

2 20060015056 2006-01-19 Ellingboe 

3 20090312630 2009-12-17 Hidem 

4 20090318745 2009-12-24 Quirico 

5 20100125243 2010-05-20 Balestracci 

6 20100270226 2010-10-28 Balestracci 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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Receipt date: 12/16/2011 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, EREZ 

Attorney Docket Number 56782.1.8 

7 20100312039 2010-12-09 Quirico 

8 20110071392 2011-03-24 Quirico 

9 20110172524 2011-07-14 Hidem 

10 20060151048 2005-12-27 T ochon-Danguy 

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 0919249 EP 1999-06-02 NISSHO KK D 

2 1421960 EP 2004-05-26 GVS SPA D 

3 2009152320 WO 2009-12-17 BRACCO DIAGNOSTICS D INC 

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. 

·-
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Receipt date: 12/16/2011 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, EREZ 

Attorney Docket Number 56782.1.8 

1 
Brochure, "IV and Liquid Filters: Speedflow Adult 0.2 um Positive", http://www.gvs.it/flex/FixedPages/UK/LiquidFilters. D php/L/UK/ID/Speedflow%20Adjust% .... taken off of web on 11/11/2008 

2 
International Search Report and Written Opinion, dated 01-04-2010 for PCT Application No. PCT/US2009/063788, 13 D pages 

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

EXAMINER SIGNATURE 

Examiner Signature I iErez Gurari/ I Date Considered I 
05/06/2012 

*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: 12/16/2011 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I GURARI, EREZ 

Attorney Docket Number 56782.1.8 

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. 

[8J 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) 2011-12-16 

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: 12/16/2011 12137377 - GAU: 3618 
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. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
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l§&Ft:~Jp,~ate: 03/02/2012 12137377 - GAUi103fibaai 

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 12137377 

Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 3714429 1973-01-30 Mozley 

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 

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. 

,_ 
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Receipt date: 03/02/2012 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 /Erez Gurari/ I Date Considered I 05/06/2012 

*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. 

EFS Web 2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.G./ 
453 of 2153



Receipt date: 03/02/2012 Application Number 12137377 12137377 - GAU: 3618 
Filing Date 2008-06-11 

IN FORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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. 

[8J 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) 2012-03-02 

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: 03/02/2012 12137377 - GAU: 3618 
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 12137377 

Filing Date 2008-06-11 

INFORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 3714429 1973-01-30 Mozley 

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 

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. 
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Application Number 12137377 

Filing Date 2008-06-11 
INFORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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 12137377 

Filing Date 2008-06-11 
INFORMATION DISCLOSURE First Named Inventor I CHARLES R. QUIRICO 
STATEMENT BY APPLICANT 

Art Unit 3618 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Erez Gurari 

Attorney Docket Number 56782.1.8 

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) 2012-03-02 

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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Electronic Acknowledgement Receipt 

EFSID: 12211278 

Application Number: 12137377 

International Application Number: 

Confirmation Number: 7402 

Title of Invention: CABINET STRUCTURE CONFIGURATIONS FOR INFUSION SYSTEMS 

First Named Inventor/Applicant Name: Charles R. Quirico 

Customer Number: 22859 

Filer: Paul J. Lavanway Jr. 

Filer Authorized By: 

Attorney Docket Number: 56782.1.8 

Receipt Date: 02-MAR-2012 

Filing Date: 11-JUN-2008 

Time Stamp: 13:19:05 

Application Type: Utility under 35 USC 111 (a) 

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.) 

1 
Information Disclosure Statement (IDS) 

7thSIDS_56782-1-8.pdf 
Form (SB08) 

754305 

no 4 
Odbd31 bl 0520f30c78141 bb5d5501 daf752 

86e36 

Warnings: 
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Total Files Size (in bytes) 754305 

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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UNITED STATES PATENT AND TRADEMARK OFFICE 

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

In re Application of 
Charles R. Quirico et al. 
Application No. 12/137,377 
Filed: June 11, 2008 
Attorney Docket No. 56782.1.8 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

MAILE'D 
JAN 31 2012 

OFFICE .OF PETITIONS 

DECISION GRANTING STATUS 
UNDER 37 CFR l.48(a) AND 
DISMISSED AS MOOT UNDER 
37 CFR l.47(a) 

This is a decision on the petitions filed December 14, 2011 which are collectively being treated as 
(1) a request under 37 CFR l.48(a) to amend the inventive entity by the addition of Janet L. 
Gelbach as inventor, and (2) as authorized by 37 CFR l.48(a)(3), a petition under 37 CFR l.47(a). 

The petition under 37 CFR 1.48(a) is GRANTED. 

If the inventive entity is set forth in error in an executed § 1.63 oath or declaration in a 
nonprovisional application, and such error arose without any deceptive intention on the part of the 
person named as an inventor in error or on the part of the person who through error was not named 
as an inventor, the inventorship of the nonprovisional application may be amended to name only 
the actual inventor or inventors. 

37 CFR l.48(a) requires that an amendment to the named inventive entity be accompanied by: 

(1) A request to correct the inventorship that sets forth the desired inventorship change; 

(2) A statement from each person being added as an inventor and from each person being 
· deleted as an inventor that the error in inventorship occurred without deceptive intention on 
his or her part; 

(3) An oath or declaration by the actual inventor or inventors as required by § 1.63 or as 
permitted by §§ 1.42, 1.43 or§ 1.47; 

(4) The processing fee set forth in§ l.17(i); and 

(5) If an assignment has been executed by any of the original named inventors, the written 
consent of the assignee (see§ 3.73(b). 
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Application No. 12/137,377 Page 2 

It has been found that this non-provisional application, as filed, through error and without 
deceptive intent, improperly set forth the inventorship, and accordingly, this application has been 
corrected in compliance with 37 CFR l.48(a). The inventorship of this application has been 
changed by adding Janet L. Gelbach as inventor. 

A corrected filing receipt is enclosed. 

The petition under 37 CFR l.47(a) is DISMISSED AS MOOT. 

Papers filed on December 14, 2011 include a Declaration signed by previously non-signing 
inventor Daniel V. Clements. 

In view of the joinder of the inventor, further consideration under 37 CFR 1.47 (a) is moot; this 
application does not have any rule 1.47 (a) status. This application need not be returned to this 
office for any further consideration under 37 CFR 1.47 (a). 

This matter is being referred to Technology Center AU 3618 for examination in due course. 

Telephone inquiries regarding this decision should be directed to Irvin Dingle at (571) 272-3210. 

r"/rJ/ ~~. 
~~ 

PetitionfExaminer 
Office of Petitions 

Encl: Corrected Filin~ Receipt 
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APPLICATION 
NUMBER 

12/137,377 

22859 

FILING or 
371(c) DATE 

06/11/2008 

GRPART 
UNIT 

3618 

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

FIL FEE REC'D 

2020 

UNITED STATE> DEPARTMENT OF COMMERCE 
United State• Potent and Trademark OfficP. 
Addttn:COM~l!SSIONER FOR PATENTS 

~0. llo> l4l0 
AlC"xandria, Vup:inia 22JIJ~l4SO 
www.uspto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

56782. 1.8 33 4 
CONFIRMATION NO. 7402 

CORRECTED FILING RECEIPT 
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(54) A blood filter set and a method of recovering blood components by use of the same 
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Description 

Field of the Invention 

5 [0001] The present invention relates to a filter set for recovering desired blood components from human blood and a 
method of recovering blood components by use of the filter set. 

Background of the Invention 

10 [0002] It is known that hematopoietic malady occurs as side effects of chemotherapy for hematopoietic organ tumors 
such as leukemia etc., and solid tumors, and bone marrow transplant and peripheral blood stem cell transplant are 
applied as therapies for the hematopoietic malady. These therapies are methods of recovering from hematopoietic mal­
ady, in which hematopoietic stem cells and/or hematopoietic precursor cells contained in bone marrow and peripheral 
blood are transplanted into human body. By establishing these transplant therapies, chemotherapy for tumors such as 

15 leukemia and solid tumors was made feasible. Further, it was found in recent years that hematopoietic stem cells and/or 
hematopoietic precursor cells are also contained in umbilical cord blood, and a therapy by transplanting hematopoietic 
cells and/or hematopoietic precursor cells from umbilical cord blood is also expected to be a promising method. 
[0003] Usually, blood used for these transplant therapies is cryopreserved after collecting till transplanting. If cryop­
reserved blood is contaminated with erythrocytes, the erythrocytes are lyzed to cause side effects after thawing, there-

20 fore, before thawing the blood to be transplanted erythrocytes should be removed from the blood. 
[0004] Known methods of removing erythrocytes from blood to be transplanted include a centrifugation method and 
a filter method. A centrifugation method utilizes the difference in specific gravity between erythrocytes and leukocytes 
derived from hematopoietic stem cells and/or hematopoietic precursor cells. A filter method of recovering leukocytes 
utilizes a filter for passing erythrocytes but capturing leukocytes derived from hematopoietic stem cells and/or hemat-

25 opoietic precursor cells and the leukocytes captured therein is recovered with a washing solution. 
[0005] However, the centrifugation method requires such skills as not to cause disturbance of the interfaces among 
separated blood components, while the filter method has the disadvantage of low yield because the density of the filter 
material is so high as to capture hematopoietic stem cell- and/or hematopoietic precursor cell-derived leukocytes at 
high concentration, thus making it difficult to remove leukocytes which have adhered to the filter material even if a wash-

30 ing solution is used. 
[0006] The present invention is to solve these problems, and the object of the present invention is to provide a filter 
set for efficiently recovering desired blood components from blood and a method of recovering blood components by 
use of the filter set. 
[0007] As a result of their eager study for achieving the above object, the present inventors found that desired blood 

35 components can be efficiently recovered from blood with a blood filter set which comprises a bag body charged with a 
filter material and an accommodation vessel for accommodating said bag body. Further, they found that a filter set com­
prises preferably a bag body consisting of a flexible sheet charged inside with a filter material and a rigid accommoda­
tion vessel for accommodating the bag body in a compressed condition or in a freely expansive and compressive 
condition. Additionally, they found that mainly leukocytes could be efficiently recovered from blood by a bag body 

40 charged inside with a filter material and a flexible tube body accommodating the bag body in a compressed condition 
in the thickness direction. 

Summary of the Invention 

45 [0008] That is, the present invention relates to a filter set comprising a bag body having a blood flow inlet and a blood 
flow outlet and charged with a filter material, and an accommodation vessel for accommodating said bag body. 
[0009] One embodiment of this invention is a filter set comprising a bag body having a blood flow inlet and a blood 
flow outlet and consisting of a flexible sheet charged inside with a filter material, and a rigid accommodation vessel for 
accommodating said bag body which is freely removed therefrom and for accommodating said bag body in a com-

50 pressed condition at the time of accommodation. 
[001 OJ The rigid accommodation vessel is a rectangular parallelepiped vessel provided with a takeout port from which 
the bag body can be removed or a vessel provided with a lid which can be opened and closed or the like. 
[0011] Another embodiment of this invention is a filter set comprising a bag body having a blood flow inlet and a blood 
flow outlet and consisting of a flexible sheet charged inside with a filter material, and a rigid accommodation vessel for 

55 accommodating said bag body, wherein said bag body is compressed by filling with compressed gas. and after blood 
is passed through said bag body in a compressed condition, the compressed gas is exhausted to relieve the compres­
sion of said bag body through which a washing solution is then passed. 
[0012] The rigid accommodation vessel includes a vessel compressing said bag body by filling with compressed gas 
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and relieving the compression of the bag body by exhausting the compressed gas. Otherwise, the vessel is capable of 
further expanding the bag body by evacuating the inside of the vessel after relieving the compression condition. 

[0013] Another embodiment is a filter set comprising a bag body having a blood flow inlet and a blood flow outlet and 
being charged inside with a filter material and a flexible tube body accommodating the bag body in a compressed con-

5 dition in the thickness direction, wherein said bag body can be removed from said tube body. 
[0014] The tube body is a heat-shrinkable tube or possesses a similar length to that of the bag body and a smaller 
volume than that of the bag body. If the tube body is heat-shrinkable, the tube body is preferably provided with a rup­
tured portion. And if the tube body possesses a similar length to that of the bag body and a smaller volume than that of 
the bag body, the tube body is preferably provided at least one end with a grasping portion for removing the tube body 

10 from the bag body. 
[0015] The present invention relates to a method of recovering blood components comprises accommodating a bag 
body into an accommodation vessel, wherein the bag body has a blood flow inlet and a blood flow outlet and is charged 
inside with a filter material, passing blood flow through said bag body in a condition compressed by said accommoda­
tion vessel to adhere blood components to the filter material, removing the bag body from said accommodation vessel, 

15 passing a washing solution through the inside of said bag body in an expanded condition so as to wash off the blood 
components adhered to said filter material, and recovering the blood components. 
[0016] One embodiment of the present invention relates to a method of recovering blood components comprises filling 
a bag body with compressed gas to compress said bag body, wherein the bag body has a blood flow inlet and a blood 
flow outlet, consists of a flexible sheet and is charged inside with a filter material and accommodated in a rigid accom-

20 modation vessel, passing blood flow through said bag body in a compressed condition to adhere blood component to 
the filter material, exhausting the compressed gas to relieve the compression condition of said bag body, passing a 
washing solution through the inside of said bag body so as to wash off the blood components adhered to said filter 
material and recovering the blood components. 
[0017] After the compressed gas is exhausted, the inside of the vessel may be evacuated to further expand said bag 

25 body through which the washing solution is then passed to wash and recover blood components having adhered to said 
filter. 
[0018] Another embodiment is a method of recovering blood components comprising passing blood through a bag 
body in a compressed condition, wherein the bag body has a blood flow inlet and a blood flow outlet, consists of a flex­
ible sheet and is charged with a filter material and accommodated in a flexible tubular body in a compressed condition 

30 in the thickness direction, removing the bag body from the flexible tubular body to relieve the compression of the bag 
body, passing a washing solution through the inside of said bag body so as to wash off the blood components adhered 
to the filter material. and recovering the blood components. 

35 

Brief Description of the Drawings 

[0019] 

Fig. 1 is a drawing showing one example of the filter set of the present invention. 
Fig. 2 is a longitudinal section of the filter set shown in Fig. 1. 

40 Fig. 3 is a drawing illustrating the filter set shown in Fig. 1. 
Fig. 4 is a drawing showing another example of the filter set of the present invention. 
Fig. 5 is a drawing showing the method of recovering blood components according to the present invention. 
Fig. 6 is a drawing showing another example of the blood filter set of the present invention. 
Fig. 7 is a longitudinal section of the bag body compressed by filling the blood filter set in Fig. 6 with compressed 

45 gas. 
Fig. 8 is a longitudinal section showing the condition under which the bag body whose compression was relieved 
by exhausting the compressed gas from the blood filter set shown in Fig. 6. 
Fig. 9 shows one example of the filter set of the present invention. 
Fig. 1 O is a longitudinal section of the filter set shown in Fig. 9. 

50 Fig.11 shows another example of the filter of the present invention. 

Description of Preferred Embodiments 

[0020] Examples of the present invention are described with reference to the drawings. 
55 [0021] As shown in Figs. 1, 2 and 3, the filter set 1 is composed of bag body 11 charged inside with filter material 12, 

tube 21 connected to blood flow inlet 111 and tube 22 connected to blood flow outlet 112 for the bag body 11, and an 
accommodation vessel 3 for accommodating the bag body 11 in a compressed condition. Figs. 1 and 2 show that the 
bag body 11 has been removed from the accommodation vessel 3 and Fig. 3 shows that the bag body 11 has been 
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accommodated in the accommodation vessel 3. 

[0022] The bag body 11 consists of two flexible sheets welded along the edge thereof. The material of the bag body 
11 includes soft polyvinyl chloride, ethylene-vinyl acetate copolymers, styrene-butadiene-styrene copolymers, poly­
urethane, polyamide, polyester, polyethylene, polypropylene etc. The welding method is preferably thermal welding, 

5 high frequency welding, ultrasonic welding, solvent welding or the like. 
[0023] The bag body 11 has been charged inside with the filter material 12, and the filter material 12 is sealed along 
the edge to the weld of the bag body 11. The filter material 12 is to capture desired blood components (mainly leuko­
cytes) from blood, and it is composed preferably of synthetic fibers such as polyester, polypropylene, polyethylene, 
polymethyl methacrylate, polyamide etc., natural fibers such as cotton etc. 

10 [0024] The diameter of the fiber is preferably in the range of 0.1 to 40 µm, preferably 0.5 to 25 µm, more preferably 
0.5 to 1 O µm, and most preferably 0.5 to 3 µm, and in the case of a diameter of less than 0.1 µm, spaces between the 
fibers per unit area tend to become small thus increasing filtration resistance, while in the case of a diameter of more 
than 40 µm, the volume of the fibers tends to become large thus increasing absorption of undesired blood components. 
[0025] The bulk density of fiber agglomerate in compressed bag body 11 is 0.05 to 0.50 g/cm3 , preferably 0.08 to 0.30 

15 g/cm3 , and more preferably 0.10 to 0.20 g/cm3 . If the bulk density is less than 0.05 g/cm3, the yield of leukocytes recov­
ered in the filter tends to decrease. and if the bulk density exceeds 0.50 g/cm3, the flow rate of blood passing through 
the filter tends to decrease. 
[0026] The amount of the filter material 12 charged may be any amount enough to achieve degrees of capture pos­
sessed by a conventional leukocyte-removing filter in a compressed condition. 

20 [0027] This filter material 12 may be formed of two or more materials or may comprise layers of different substances 
or different mesh sizes laminated therein. If the filter material 12 is composed of a multi-layer fiber agglomerate, at least 
one layer has a fiber diameter of 25 µm or less and a bulk density of 0.05 to 0.50 g/cm3 in a compressed condition. The 
multi-layer structure is composed of 2 to 6 layers, where a layer near the blood flow inlet consisting of fiber agglomerate 
having a large fiber diameter and a high bulk density and a layer near the blood flow outlet consisting of a fiber agglom-

25 erate having a small fiber diameter and a low bulk density are preferably arranged so that leukocytes can be captured 
in the order of a decreasing diameter through the layers. 
[0028] For example, if the filter material 12 in compressed bag body 11 is a multi-layer fiber agglomerate consisting 
of a fiber agglomerate with a fiber diameter of 1 O µm and a bulk density of 0.23 g/cm3 as a first layer, a fiber agglomerate 
with a fiber diameter of 3.5 µm and a bulk density of 0. 11 g/cm3 as a second layer and a fiber agglomerate with a fiber 

30 diameter of 1.8 µm and a bulk density of 0.12 g/cm3 as a third layer, then blood components with large diameters will 
be captured by the first layer, monocytes and granulocytes by the second layer and lymphocytes by the third layer. 
[0029] This filter material 12 may be formed of two or more materials or may comprise layers of different substances 
or different mesh sizes laminated therein. Further, the filter material 12 is not limited to the structure in which it is sealed 
along the edge to the weld of the bag body 11, and as shown in e.g. Japanese Laid-Open Patent Publication No. 

35 67952/1995, the filter material may be formed into a hanging-bell form, and its edge is sealed by welding from a lower 
part to the side while an upper part is open and the end of the upper part is welded with a bag body. 
[0030] In the bag body 11 . the blood flow inlet 111 and the blood flow outlet 112 are arranged in the opposite side to 
each other relative to the filter material 12, and blood introduced from the blood flow inlet 111 is passed through the filter 
material 12 and discharged from the blood flow outlet 112. Similarly, a washing solution introduced from the blood flow 

40 inlet 111 or the blood flow outlet 112 is passed through the filter material 12 and discharged from the blood flow outlet 
112 or the blood flow inlet 111. The bag body 11 made of a flexible sheet charged with the filter material 12 is freely 
expansive and compressive, and spaces between the fibers in the filter material 12 are variable, therefore, spaces 
between the fibers are made small when blood is passed, while spaces between the fibers is made large when a wash­
ing solution is passed. Here, the washing solution is to wash away the blood components having adhered to filter mate-

45 rial 12 and recover them, and it is preferably physiological saline, Hank's solution, Dulbecco phosphate buffer, dextran 
etc. which may optionally contain human serum albumin or an anti-coagulation agent. 
[0031] Tube 21 is connected to the blood flow inlet 111, and tube 22 is connected to the blood flow outlet 112. The 
connection method includes welding, adhesion, connection by a connector, etc. In the case of connection by a connec­
tor, usually the tube 21 has been connected to the bag body 11, but the tube 21 may be aseptically connected to the 

50 bag body 11 just before use. When the filter set of the present invention is used, one end of tubes 21 and 22 is attached 
to the bag body 11, and a blood bag (not shown) is attached to the other end of tubes 21 and 22, but in place of tubes 
21 and 22, syringes etc. may be connected to the blood flow inlet 111 and the blood flow outlet 112. 
[0032] The accommodation vessel 3 is a rectangular parallelepiped vessel which is formed of a rigid material so as 
to accommodate the bag body 11 in a compressed condition and which is provided with the bag body-removing port 31 

55 from which the bag body 11 can be removed. The vessel is attached so as to slide freely in the longitudinal direction on 
tube 21 attached to the side of the blood flow inlet 111. The material includes synthetic resin such as polycarbonate, 
polystyrene, rigid polyvinyl chloride, polypropylene etc. or metals. The accommodation vessel 3 preferably has a size 
enough to compress the bag body 11 to achieve degrees of capture possessed by a conventional leukocyte-removing 
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filter. However, the accommodation vessel 3 in the present invention is not limited to the shape shown in Figs. 1, 2 and 
3, and the accommodation vessel 3 may have any shape by which the bag body 11 is accommodated in a compressed 
condition so as to capture desired blood components and from which the bag body 11 can be removed so as to effi­
ciently recover blood components captured in the filter material 12. 

5 [0033] The filter set of the present invention may be constituted as shown in Fig. 4. The accommodation vessel 4 has 
a lid 41, which can be opened and closed freely, the bag body accommodated therein is compressed by closing the lid 
41 in Fig.4. A groove 43 in which a tube connected with a bag body 11 is inserted and a connecting means to close a 
lid 41 are provided with the accommodation vessel 4. The connecting means may be such that can not put out the con­
nection by the resiliency of the compressed bag body when the lid is closed. For instance, they are constituted with an 

10 arm 411 provided with the lid 41 and a protuberance 421 connected with said arm 411 and provided with the vessel 
body 42. In this example this filter set has advantages that there is no risk for damaging the bag body 11 and it may be 
possible to relieve a compression of the bag body 11 more rapidly because the bag body is not necessarily operated 
directly and the lid of the accommodation vessel is to be opened simply. 
[0034] The method of recovering hematopoietic stem cell- and/or hematopoietic precursor cell-derived leukocytes 

15 from umbilical cord blood by use of the filter set 1 shown in Figs. 1, 2 and 3 is described. 
[0035] First, the bag body 11 is accommodated in the accommodation vessel 3, and umbilical cord blood is passed 
from the blood flow inlet 111, through the bag body 11 in a compressed condition, to the blood flow outlet 112. In this 
step, the filter material 12 is compressed and spaces between the fibers are made small, so leukocytes derived from 
hematopoietic stem cells and/or hematopoietic precursor cells can be accurately captured. 

20 [0036] Then, the bag body 11 is removed from the accommodation vessel 3, and a washing solution is passed from 
the blood flow outlet 112 to the blood flow inlet 111. In this step, the compression of the filter material 12 is relieved and 
spaces between the fibers are made large, so hematopoietic stem cell-and/or hematopoietic precursor cell-derived leu­
kocytes having adhered to the filter material 12 can be easily removed and easily washed away with the washing solu­
tion for recovery. Because spaces between the fibers are made large, the washing solution can be easily passed 

25 therethrough to reduce the time necessary for passing the solution. Here, the washing solution may be introduced from 
the blood flow inlet 111 or blood flow outlet 112. 
[0037) The washing solution containing leukocytes derived from hematopoietic stem cells and/or hematopoietic pre­
cursor cells is once recovered in a vessel and then separated by centrifugation or passage through a filter, whereby 
hematopoietic stem cells and/or hematopoietic precursor cells are recovered. At this step, a filter capturing granulo-

30 cytes and monocytes but passing hematopoietic stem cells and/or hematopoietic precursor cells is preferably used. 
[0038] The blood filter set of the present invention is described with reference to Figs. 6, 7 and 8. The blood filter set 
1 is composed of the bag body 11 charged inside with the filter material 12, tube 21 connected to blood flow inlet 111 
and tube 22 connected to blood flow outlet 112 for the bag body 11, and the rigid accommodation vessel 3 for accom­
modating the bag body 11. The accommodation vessel 3 includes ports 31, 32 provided on regions where tubes 21, 22 

35 connected to the bag body 11 penetrate the accommodation vessel 3, in order to maintain the airtightness of the vessel. 
Introduction and discharge of gas is conducted through the 2-directional stopcock 33. 
[0039] The accommodation vessel 3 is a rectangular parallelepiped vessel which is formed of a rigid material so as 
to accommodate the bag body 11 in a compressed condition by filling the vessel with compressed gas and which is pro­
vided with ports 31, 32 for maintaining the airtightness of the tube-connecting portions and with the 2-directional stop-

40 cock 33 for introducing and discharging gas. 0-rings (not shown) are inserted into between ports 31, 32 and tubes 21, 
22 to maintain the airtightness of the accommodation vessel 3. If the accommodation vessel 3 is formed of synthetic 
resin, the port and the tube may be welded by ultrasonic wave. The compressed gas used includes inert gases such as 
air, nitrogen, argon etc. 
[0040] Because the bag body 11 is compressed to achieve degrees of capture possessed by a conventional leuko-

45 cyte-removing filter; the accommodation vessel 3 should be formed of a material capable of enduring the compression. 
The material includes synthetic resin such as polycarbonate, polystyrene, rigid polyvinyl chloride etc. and metals such 
as stainless steel, aluminum etc. The accommodation vessel 3 is preferably in such a size that it can accommodate the 
bag body 11 expanded to increase spaces between the fibers in the filter material 12. 
[0041) However, the accommodation vessel 3 in the present invention is not limited to the shape shown in the draw-

50 ings and may have any shape by which the bag body 11 can be accommodated in a compressed condition so as to 
capture desired blood components and the bag body 11 can be expanded so as to efficiently recover blood components 
captured in the filter material 12. 
[0042) Fig. 5 is a drawing showing the method of collecting blood components by use of the blood filter set in Fig. 6. 
Blood components collecting apparatus 50 in Fig. 5 includes a filter set of this invention. 

55 [0043) From the blood bag 51 in which whole blood was accommodated, the whole blood is passed through the 3-
directional stopcock 55, then tube 21, and introduced from the blood flow inlet 111 into the inside of the bag body 11 in 
a compressed condition. Leukocytes in the filter material 12 have been captured for example in spaces between the fib­
ers therein, while erythrocytes are passed through the filter material 12, then through the blood flow outlet 112, tube 22 
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and 3-directional stopcock 56 and are recovered in the erythrocyte-recovering bag 53. The erythrocyte-recovering bag 
53 can also accommodate platelets in addition to erythrocytes, depending on the type of the filter material 12. Thereaf­
ter, a washing solution in the wash bag 52 is passed through the 3-directional stopcock 55, tube 21, and blood flow inlet 
111, thus washing away leukocytes from the filter material 12 having spaces increased between the fibers, whereby the 

5 leukocytes are passed through the blood flow outlet 112, tube 22, and 3-directional stopcock 56 and recovered in the 
leukocyte-recovering bag 54. 

[0044] The method of recovering hematopoietic stem cell- and/or hematopoietic precursor cell-derived leukocytes 
from umbilical cord blood by use of the filter set 1 in Fig.6 is described. 
[0045] First, umbilical cord blood is passed from the blood flow inlet 111, through the bag body 11 compressed in the 

10 accommodation vessel 3 by filling the vessel with compressed gas, to the blood flow outlet 112. In this step, the filter 
material 12 is also compressed, and leukocytes derived from hematopoietic stem cells and/or hematopoietic precursor 
cells are captured in spaces between the fibers. The compressed gas may be filled by a pump or may be injected by a 
syringe that was directly connected to the 2-directional stopcock 33. 
[0046] Then, the 2-directional stopcock 33 is opened, and the compressed gas is exhausted from the accommodation 

15 vessel 3 to relieve the compressed condition of the bag body 11, thus expanding the bag body 11 through which the 
washing solution is then passed from the blood flow inlet 111 to blood flow outlet 112. During this step, the compression 
of the filter material 12 is also relieved and spaces between the fibers are made large, so leukocytes derived from 
hematopoietic stem cells and/or hematopoietic precursor cells having adhered to the filter material 12 are easily 
removed, easily washed away with the washing solution, and recovered in the leukocyte-recovering bag 54 in Fig. 6. 

20 Here, the washing solution may be introduced from the blood flow inlet 111 or blood flow outlet 112. 
[0047] The washing solution containing leukocytes derived from hematopoietic stem cells and/or hematopoietic pre­
cursor cells is once recovered in a blood-recovery vessel and then separated by centrifugation or passage through a 
filter, whereby hematopoietic stem cells and/or hematopoietic precursor cells are recovered. As the filter used, a filter 
capturing granulocytes and monocytes but passing hematopoietic stem cells and/or hematopoietic precursor cells is 

25 preferably used. 
[0048] In this case, the inside of the vessel is further evacuated by exhausting the compressed gas followed by evac­
uation by a vacuum pump, or by reducing the pressure in the vessel by use of the syringe connected to the 2-directional 
stopcock 33, whereby the bag body 11 is further expanded and spaces between the fibers in the filter are further 
enlarged thus facilitating recovery and reducing the time required for recovery. 

30 [0049] As described above, because the filter set of the present invention can relieve the compressed condition by 
merely opening the 2-directional stopcock 33, its operation is easier than in the prior art. Further, the washing solution 
can be easily passed by increasing spaces between the fibers to reduce the time necessary for passing the solution. 
[0050] As shown in Figs. 9, 1 O and 11, the filter set is composed of bag body 11 charged inside with filter material 12, 
tube 21 connected to blood flow inlet 111 and tube 22 connected to blood flow outlet 112 for the bag body 11, and flex-

35 ible tube body 6 or 7 for accommodating the bag body 11 in a compressed state in the thickness direction. 
[0051] The bag body 11 consists of two flexible sheets which were welded along the edge thereof by thermal welding, 
high-frequency welding, ultrasonic welding, solvent welding or the like. The material of the bag body 11 is preferably 
synthetic resin such as soft polyvinyl chloride, ethylene-vinyl acetate copolymers, styrene-butadiene-styrene copoly­
mers, polyurethane, polyamide, polyester. polyethylene, polypropylene etc. 

40 [0052] As shown in Fig. 10, the bag body 1 has been charged inside with the filter material 12. The filter material 12 
is to capture mainly leukocytes from blood, and it is composed preferably of synthetic fibers such as polyester, polypro­
pylene, polyethylene, polymethyl methacrylate, polyamide etc., natural fibers such as cotton, etc. The diameter of the 
fiber is preferably in the range of 0.1 to 40 µm, and in the case of a diameter of less than 0.1 µm, spaces between the 
fibers per unit area tend to become small thus increasing filtration resistance, while in the case of a diameter of more 

45 than 40 µm, the volume of the fibers tends to become large thus increasing absorption of excess blood components. 
The amount of the filter material 12 charged may be any amount enough to achieve degrees of capture possessed by 
a conventional leukocyte-removing filter in a compressed condition. 
[0053] The tube body 6 shown in Fig. 9 consists of a heat-shrinkable tube formed of one or more layers of synthetic 
resin such as polyvinyl chloride, polyester, polypropylene, polyethylene, polystyrene etc., and after the bag body 11 is 

50 accommodated therein, the tube body 3 is heat-shrunk to compress the bag body 11 in a desired shrinkage condition. 
The tube body 6 may be provided at one end (in the side of tube 22) with a ruptured portion such as V-shaped cutting 
61, and a perforation may be provided along the longitudinal direction from the cutting 61 so that after blood is passed 
through the bag body 11, the tube body 6 can be easily ruptured along the perforation 62. The tube body 6 is not par­
ticularly limited, but usually formed to have a thickness of about 10 to 100 µm. 

55 [0054] As shown in Fig. 11, the tube body possessing a similar length to that of the bag body 1 and a smaller volume 
than that of the bag body 11 can be used to accommodate the bag body 11 in a desired compressed condition. The 
tube body 7 may be provided at one end {in the side of tube 22) with a grasping portion 63 for removing the tube body 
7 from the bag body 11. After blood is passed through the bag body 11, the tube body 7 easily slides so that it can be 
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removed from the bag body 11. That is, it can easily slide for removal from the bag body 11 by supporting the bag body 
11 with one hand and pulling the grasping portion 63 with the other hand. The material of the tube body 7 is preferably 
synthetic resin such as polyvinyl chloride, polyethylene, polypropylene etc. The grasping portion 63 may be formed of 
synthetic resin such as polypropylene, polyethylene etc., but the grasping portion 63, if provided in a rib form along the 

5 edge of the tube body 7 as shown in this example, is formed preferably into one body using the same material as the 
tube body 7. 

[0055] The tube body may be in any shape enough to compress the bag body 11 to achieve degrees of capture pos­
sessed by a conventional leukocyte-removing filter, and the shape is not limited to the shapes shown in Figs. 9 and 11. 
[0056] The method of recovering hematopoietic stem cell- and/or hematopoietic precursor cell-derived leukocytes 

10 from umbilical cord blood is described with reference to Fig. 9. 
[0057] First, umbilical cord blood is passed from the blood flow inlet 111, through the bag body 11 accommodated in 
the tube body 6, to the blood flow outlet 112. In this step, the filter material 12 is compressed to attain suitable spaces 
between the fibers, therefore, leukocytes derived from hematopoietic stem cells and/or hematopoietic precursor cells 
can be accurately captured. 

15 [0058] Then, the tube body 6 is ruptured along the perforation 62 from the ruptured portion 61 to remove the bag body 
11 from the tube body 6, and a washing solution is passed from the blood flow outlet 112 to the blood flow inlet 111. 
During this step, the compression of the filter material 12 is relieved and spaces between the fibers are made large, 
therefore, leukocytes derived from hematopoietic stem cells and/or hematopoietic precursor cells having adhered to the 
filter material 11 are easily removed and easily washed away with the washing solution for recovery. Because spaces 

20 between the fibers are made large, the washing solution can be easily passed therethrough to reduce the time neces­
sary for passing the solution. Here, the washing solution may be introduced from the blood flow inlet 111 or blood flow 
outlet 112. 

25 

Example 1 

[0059] The filter set 1 shown in Fig. 1 is used. The filter material 12 charged in the bag body 11 consists of a 3-layer 
nonwoven fabric (filtration area 12.6 cm2) using polyethylene terephthalate fibers. The structure of the three layers in 
the bag body 11 compressed in the accommodation vessel 3 consists of a nonwoven fabric with a fiber diameter of 1 O 
µm and a bulk density of 0.23 g/cm3 in an upper layer as a first layer, a nonwoven fabric with a fiber diameter of 3.5 µm 

30 and a bulk density of 0.09 g/cm3 in an interlayer as a second layer and a nonwoven fabric with a fiber diameter of 1.8 
µm and a bulk density of 0. 12 g/cm3 in a sublayer as a third layer. The weight ratio thereof was 52: 21 : 27, and the total 
thickness was 7.4 mm. 
[0060] As shown in Fig. 3, the bag body 11 was accommodated in the accommodation vessel and 100 ml bovine 
blood containing ACD solution as an anti-coagulation agent was passed therethrough under a compressed condition at 

35 a flow rate of 5 ml/min. whereby leukocytes were captured in the inside of the bag body 11 while erythrocytes were 
passed through the bag body 11 and recovered in the erythrocyte-recovering bag 53 shown in Fig. 5. 
[0061] The yield of erythrocytes recovered in the erythrocyte-recovering bag 53 was 92 %, and the yield of platelets 
therein was 15 o/o. 
[0062] Then, the 3-directional stopcock 56 was closed and then the accommodation vessel was removed as shown 

40 in Fig. 1 and the compressed condition of the bag body 11 was relieved. And after the bag body 11 was filled with dex­
tran to widen spaces between the fibers, 150 ml dextran solution was poured out at a flow rate of 15 ml/min. and accom­
modated into the leukocyte accommodation bag 54. The ratio of enlargement of the filter material 12 due to removing 
of the bag body 11 from the accommodation vessel 3 and the recovery of leukocytes recovered in the leukocyte-recov­
ering bag 54 are shown in Table 1 . 

45 [0063] The volume expansion ratio is the ratio of the inner volume of the bag body 11 in which the compression of the 
filter material 12 was relieved by removing the accommodation vessel versus the inner volume of the bag body 11 in 
which the filter material 12 was compressed by accommodating the bag body in the accommodation vessel. The leu­
kocyte recovery ratio is the ratio of the number of leukocytes in the dextran solution recovered in the leukocyte-recov­
ering bag 54 versus the number of leukocytes in blood accommodated in the blood bag 51. 

50 

Example2 

[0064] The filter set 1 shown in Fig. 1 is used. A nonwoven fabric with a fiber diameter of 10 µm and a nonwoven fabric 
with a fiber diameter of 1.83 µm were immersed in 0.25 % 2-hydroxyethyl methacrylate/diethylaminoethyl methacrylate 

55 copolymer in ethanol to make a 2-layer laminate. A filter material 12 having a 2-layer structure consisting of said non­
woven fabric having a fiber diameter of 1 O µm and a bulk density of 0.32 g/cm3 as an upper layer (first layer) and said 
nonwoven fabric with a fiber diameter of 1.8 3 µm and a bulk density of 0.12 g/cm3 as a sublayer (second layer) in a 
compressed condition (volume ratio 72. 7 : 27.3) was accommodated in a bag body 11 (filtration area 12.6 cm2). 
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[0065] The bag body 11 was accommodated in the accommodation vessel 3, and 50 ml umbilical cord blood using a 
heparin solution as an anti-coagulation agent was passed therethrough at a flow rate of 5 mVmin. whereby leukocytes 
derived from hematopoietic stem cells and/or hematopoietic precursor cells were captured in the filter material 12 in the 
inside of the bag body 11. Erythrocytes and platelets were passed through the bag body 11 and recovered in the eryth-

5 rocyte-recovering bag 53. The yield of erythrocytes recovered in the erythrocyte-recovering bag 53 was 85 % and the 
yield of platelets therein was 81 %. Then, after closing the 3-directional stopcock 56, removing the accommodation ves­
sel and relieving the compression of the bag body, dextran solution was passed into the bag body 11 so that leukocytes 
derived from hematopoietic stem cells and/or hematopoietic precursor cells were recovered in the leukocyte-recovering 
bag 54. 

10 [0066] The volume expansion ratio of the bag body 11 and the yield of leukocytes recovered in the leukocyte-recov­
ering bag 54. as determined in the_same manner as in Example 1, are shown in Table 1. 

Example3 

15 [0067] The similar experiment to Example 1 was done by using the filter set 10 shown in Fig. 4. The bag body 11 and 
the filter material 12 are same as in Example 1. 
[0068] The ratio of enlargement of the bag body 11 due to opening the lid and the recovery of leukocytes recovered 
in the leukocyte-recovering bag 54 are shown in Table 1. 
[0069] The volume expansion ratio is the ratio of the inner volume of the bag body 11 in which the compression of the 

20 filter material 12 was relieved by opening the lid versus the inner volume of the bag body 11 in which the filter material 
12 was compressed by closing the lid. The leukocyte recovery ratio is the ratio of the number of leukocytes in the dex­
tran solution recovered in the leukocyte-recovering bag 54 versus the number of leukocytes in blood accommodated in 
the blood bag 51. 

25 Example4 

[0070] The similar experiment to Example 2 was done by using the filter set 1 O shown in Fig. 4. The bag body 11 and 
the filter material 12 are same as in Example 2. 
[0071] The ratio of enlargement of the bag body 11 due to opening the lid and the recovery of leukocytes recovered 

30 in the leukocyte-recovering bag 54 are shown in Table 1. 

Table 1 

Volume expansion ratio Leukocyte recovery ratio 
35 (fold) (o/o) 

Example 1 1.00 42.6 

1.51 78.2 

40 
Example 2 1.01 41.5 

1.46 76.5 

Example 3 1.00 49.6 

1.48 83.2 

45 Example 4 1.00 41.5 

1.51 80.6 

50 Example 5 

[0072] The filter set 1 shown in Fig. 6 is used. The filter material 12 charged in the bag body 11 consists of a 3-layer 
nonwoven fabric (filtration area 12.6 cm2) using polyethylene terephthalate fibers. The structure of the three layers in 
the bag body 11 compressed in the accommodation vessel 3 consists of a nonwoven fabric with a fiber diameter of 10 

55 µm and a bulk density of 0.19 g/cm3 in an upper layer as a first layer. a nonwoven fabric with a fiber diameter of 3.5 µm 
and a bulk density of 0.05 g/cm3 in an interlayer as a second layer and a nonwoven fabric with a fiber diameter of 1.8 
µm and a bulk density of 0.14 g/cm3 in a sublayer as a third layer. The weight ratio thereof was 52: 21: 27, and the total 
thickness was 6.0 mm. 
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[0073] As shown in Fig. 7, the bag body 11 was compressed by injecting compressed air into the accommodation 
vessel 3 by use of a syringe, and 100 ml bovine blood containing ACD solution as an anti-coagulation agent was passed 
therethrough under a compressed condition at a flow rate of 5 mVmin. whereby leukocytes were captured in the inside 
of the bag body 11 while erythrocytes were passed through the bag body 11 and recovered in the erythrocyte-recover-

5 ing bag 53 shown in Fig. 5. 

[0074] The yield of erythrocytes recovered in the erythrocyte-recovering bag 53 was 90 %, and the yield of platelets 
therein was 13 %. 
[0075] Then, the 3-directional stopcock 56 was closed and then the 2-directional stopcock 33 was opened to exhaust 
the compressed air from the accommodation vessel 3 so that as shown in Fig. 8, the bag body 11 was expanded due 

10 to relieved compression. Thereafter, the bag body 11 was filled with dextran solution to widen spaces between the fib­
ers. After shifting the direction of the 3-directional stopcock 56 to the leukocyte-recovering bag 54, 150 ml dextran solu­
tion was passed at a flow rate of 15 ml/min. and recovered in the leukocyte-recovering bag 54. The compressed air was 
exhausted from the accommodation vessel 3. The ratio of enlargement of the filter material 12 due to the relieved com­
pression of the bag body 11 and the recovery of leukocytes recovered in the leukocyte-recovering bag 54 are shown in 

15 Table 2. 
[0076) The volume expansion ratio is the ratio of the inner volume of the bag body 11 in which the compression of the 
filter material 12 was relieved by exhausting the compressed air versus the inner volume of the bag body 11 in which 
the filter material 12 was compressed by filling the accommodation vessel 3 with the compressed air. The leukocyte 
recovery ratio is the ratio of the number of leukocytes in the dextran recovered in the leukocyte-recovering bag 54 ver-

20 sus the number of leukocytes in blood recovered in the blood bag 51. 

25 

30 

Table 2 

Volume expansion ratio (fold) 1.00 1.05 1.20 1.40 1.60 1.80 2.00 

Leukocyte recovery ratio (%) 32.0 52.0 75.0 84.0 85.0 84.0 83.0 

[0077] As is evident from Table 2, the yield of leukocyte increases with an increasing volume expansion ratio, but when 
the volume expansion ratio is 1.4 or more, the yield becomes nearly constant. 

Example6 

[0078] The filter set 1 shown in Fig. 6 is used. A nonwoven fabric with a fiber diameter of 1 O µm and a nonwoven fabric 
with a fiber diameter of 1.8 µm were immersed in 0.25 % 2-hydroxyethyl methacrylate/diethylaminoethyl methacrylate 

35 copolymer in ethanol to make a 2-layer laminate. A filter material 12 having a 2-layer structure consisting of said non­
woven fabric having a fiber diameter of 1 O µm and a bulk density of 0.3 g/cm3 as an upper layer (first layer) and said 
nonwoven fabric with a fiber diameter of 1.8 µm and a bulk density of 0.14 g/cm3 as a sublayer (second layer) in a com­
pressed condition (volume ratio 72.7: 27.3) was accommodated in a bag body 11 (filtration area 12.6 cm2). 

[0079) The bag body 11 was compressed by injecting compressed air into the accommodation vessel 3 by use of a 
40 syringe, and 50 ml umbilical cord blood using a heparin solution as an anti-coagulation agent was passed therethrough 

at a flow rate of 5 ml/min. whereby leukocytes derived from hematopoietic stem cells and/or hematopoietic precursor 
cells were captured in the filter material 12 in the inside of the bag body 11. 
[0080) Erythrocytes and platelets were passed through the bag body 11 and recovered in the erythrocyte-recovering 
bag 53. The yield of erythrocytes recovered in the erythrocyte-recovering bag 53 was 87 % and the yield of platelets 

45 therein was 91 %. Then, the 3-directional stopcock 56 was closed and then the 2-directional stopcock 33 was opened 
to exhaust the compressed air thus relieving the compressed condition of the bag body 11 , and dextran solution was 
passed into the bag body 11 so that leukocytes derived from hematopoietic stem cells and/or hematopoietic precursor 
cells were recovered in the leukocyte-recovering bag 54. 
[0081] The volume expansion ratio of the bag body 11 and the yield of leukocytes recovered in the leukocyte-recov-

50 ering bag 54, as determined in the same manner as in Example 1, are shown in Table 3. 

Table 3 

Volume expansion ratio (fold) 1.00 1.05 1.20 1.40 1.60 1.80 2.00 
55 

Leukocyte recovery ratio (%) 41.0 48.0 78.0 85.0 87.0 87.0 85.0 

[0082] As is evident from Table 3, the yield of leukocyte increases with an increasing volume expansion ratio, but when 
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the volume expansion ratio is 1.4 or more, the yield becomes nearly constant. 

Effects of the Invention 

5 [0083] As is evident from the foregoing description, blood components having adhered to the filter material can be 
efficiently recovered by the blood filter set of the present invention. Further, the time required for passing the washing 
solution can be reduced. The filter set of the present invention can relieve the compression of the filter material in simple 
operation. 

10 Explanation of the Reference signs 

[0084] 

1,10 filter set, 
15 11 bag body, 

12 filter material, 
111 blood flow inlet, 
112 blood flow outlet, 
21,22 tube, 

20 3,4 accommodation vessel 
31,32 bag body-removing port 
33 2-directinal stopcock 
41 lid 
411 arm 

25 42 vessel body 
421 protuberance 
43 groove 
so blood components collecting apparatus 
51 blood bag 

30 52 washing solution bag 
53 erythrocyte-recovering bag 
54 leukocyte-recovering bag 
55,56 3-directional stopcock 
61 ruptured portion 

35 62 perforation 
63 grasping portion 

Claims 

40 1. A blood filter set comprising a bag body having a blood flow inlet and a blood flow outlet and charged with a filter 
material, and an accommodation vessel for accommodating said bag body. 

2. The blood filter set of claim 1 wherein the accommodation vessel is for accommodating said bag body which is 
freely removed therefrom and for accommodating said bag body in a compressed condition at the time of accom-

45 modation. 

3. The blood filter set of claim 1 wherein the accommodation vessel has a lid, which can be opened and closed easily. 

4. The blood filter set of claim 1 wherein said bag body is compressed by filling with compressed gas, and after blood 
50 is passed through said bag body in a compressed condition, the compressed gas is exhausted to relieve the com­

pression of said bag body and then a washing solution is passed through the bag body. 

55 

5. The blood filter set of claim 4 wherein the accommodation vessel further expands said bag body by evacuating the 
inside of the accommodation vessel. 

6. The blood filter set of claim 1 wherein the bag body consists of a flexible sheet. 

7. The blood filter set of claim 1 wherein the accommodation vessel is rigid. 
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8. The blood filter set of claim 1 wherein the accommodation vessel is a flexible tubular body. 

9. The blood filter set of claim 1 wherein the filter material is a fiber. 

5 1 O. The blood filter set of claim 9 wherein the diameter of the fiber is in the range of O. 1 to 40 µm. 

11. The blood filter set of claim 9 wherein the bulk density of fiber agglomerates in compressed bag body is 0.05 to 0.50 
g/cm3. 

10 12. A blood filter set comprising a bag body having a blood flow inlet and a blood flow outlet and consisting of a flexible 
sheet charged inside with a filter material, and a rigid accommodation vessels for accommodating said bag body 
which is freely removed therefrom and for accommodating said bag body in a compressed condition at the time of 
accommodation. 

15 13. A blood filter set comprising a bag body having a blood flow inlet and a blood flow outlet and consisting of a flexible 
sheet charged inside with a filter material, and a rigid accommodation vessel for accommodating said bag body, 
wherein said bag body is compressed by filling with compressed gas, and after blood is passed through said bag 
body in a compressed condition, the compressed gas is exhausted to relieve the compression of said bag body 
through which a washing solution is then passed. 

20 

14. The blood filter set of claim 12 or 13 wherein said accommodation vessel further expands said bag body by evac· 
uating the inside of the vessel. 

15. A blood filter set comprising a bag body having a blood flow inlet and a blood flow outlet and being charged with a 
25 filter material, and a flexible tube body accommodating the bag body in a compressed condition in the thickness 

direction, wherein said body can be removed from said tube body. 

16. The blood filter set of claim 15 wherein the tube body is heat-shrinkable. 

30 17. The blood filter set of claim 15 wherein the tube is provided with a ruptured portion. 

18. The blood filter set of claim 15 wherein the tube body possesses a similar length to that of the bag body and a 
smaller volume than that of the bag body. 

35 19. The blood filter set of claim 15 wherein the tube body is provided at least one end thereof, with a grasping portion 
for removing the tube body from the bag body. 

40 

45 

50 

20. A method of recovering blood components comprises 

accommodating a bag body into an accommodation vessel, wherein the bag body has a blood flow inlet and a 
blood flow outlet and is charged inside with a filter material, 
passing blood flow through said bag body in the condition compressed by said accommodation vessel to 
adhere blood components to the filter material, 
removing the bag body from said accommodation vessel, 
passing a washing solution through the inside of said bag body in an expanded condition so as to wash off the 
blood components adhered to said filter material, and 
recovering the blood components. 

21. The method of claim 20 wherein the bag body consists of a flexible sheet. 

22. The method of claim 20 wherein the accommodation vessel is rigid. 

23. The method of claim 20 wherein the filter material is a fiber. 

55 24. The method of claim 20 wherein the blood component is leukocyte. 

25. A method of recovering blood components comprises 
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filling a bag body with compressed gas to compress said bag body, wherein the bag body has a blood flow inlet 
and a blood flow outlet, consists of a flexible sheet and is charged inside with a filter material and accommo­
dated in a rigid accommodation vessel, 

passing blood flow through said bag body in a compressed condition to adhere blood components to the filter 
material, exhausting the compressed gas to relieve the compression condition of said bag body, 
passing a washing solution through the inside of said bag body so as to wash off the blood components 
adhered to said filter material, and 
recovering blood components. 

10 26. The methods of recovering blood components of claim 25 wherein further evacuating the inside of vessel to expand 
said bag body after the compressed gas is exhausted. 

15 

20 

25 

30 

35 

40 

45 

50 

55 

27. A method of recovering blood components comprising 

passing blood through a bag body in a compressed condition, wherein the bag body has a blood flow inlet and 
a blood flow outlet, consists of a flexible sheet and is charged with a filter material and accommodated in a flex­
ible tubular body in a compressed condition in the thickness direction, 
removing the bag body from the flexible tubular body to relieve the compression of the bag body, 
passing a washing solution through the inside of said bag body so as to wash off the blood components 
adhered to the filter material, and 
recovering the blood components. 
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Fig. 5 
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Fig. 9 
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Fig. 10 
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Fig. 11 
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Description 

[0001] The present invention relaters to an infusion 
filter in accordance with the introduction to the main 
claim. 
[0002] Filters of the same type as the present inven­
tion have been known for some time. They present small 
dimensions, but must be used in well defined spatial ori­
entations to prevent the formation of air bubbles within 
the filter which, if they should reach the patient by being 
conveyed by the fluid, would result in serious well­
known problems. 
[0003] An object of the present invention is to provide 
an infusion filter which is improved with respect to similar 
known filters. 
[0004] A particular object of the invention is to provide 
a filter of the stated type which during use can be dis­
posed in a multiplicity of spatial positions without this 
involving risks to the correct fluid flow to a patient. 
[0005] Another object is to provide a filter of the stated 
type which can be used reliably and safely. 
[0006] These and other objects which will be apparent 
to the expert of the art are attained by a filter in accord­
ance with the accompanying claims. 
[0007] The present invention will be more apparent 
from the accompanying drawing, which is provided by 
way of non-limiting example and in which: 

Figure 1 is a front view of a filter according to the 
invention; 
Figure 2 is a side view of the filter of Figure 1; 
Figure 3 is a section on the line 3-3 of Figure 1 ; 
Figure 4 is an exploded view of the filter of Figure 1; 
Figure 5 is a schematic view of a characteristic of 
Figure 1; 
Figure 6 is a perspective view of a variant of the 
filter of Figure 1; 
Figure 7 is a partial perspective view of another var­
iant of the filter of Figure 1; 
Figure 8 is a section on the line 8-8 of Figure 7; 
Figure 9 is a partial perspective view of a further 
variant of the filter of Figure 1; 
Figure 1 O is a section on the line 10-1 O of Figure 9; 
Figure 11 is a partial perspective view of another 
variant of the filter of Figure 1; 
Figure 12 is a section on the line 12-12 of Figure 11 ; 
Figure 13 is a partial perspective view of another 
variant of the filter of Figure 1; 
Figure 14 is a section on the line 14-14of Figure 13; 
Figure 15 is a perspective view from above of a fur­
ther variant of the filter of Figure 1; and 
Figure 16 is a section on the line 16-16 of Figure 15. 

[0008] With reference to said Figures from 1 to 14, a 
filter according to the invention is indicated overall by 1 
and comprises a box casing 2 defined, in the example 
under examination, by a first and a second outer ele­
ment 3, 4 closing an intermediate element 5. These box 

casing elements 3, 4 and 5 are constructed preferably 
of plastic material in any known manner. 
[0009] The outer elements 3 and 4 comprise a flat por­
tion 6 and 7 having opposing faces 6A, 6B and 7A, 7B 

5 respectively. In proximity to the edge 9 of said portions 
6, 7, there projects from their face 6B, 78, which is in­
ternal with respect to the casing 2 (the face 6A and 7A 
being an external face of this latter), a shoulder 10 ar­
ranged to cooperate with a recess 11 provided in the 

10 facing surface of the element 5, in order to secure the 
elements 3 and 4 to the intermediate element 5. This 
fixing is obtained in any known manner, for example by 
ultrasonic bonding, gluing or other means. 
[0010] The surface facing the face 6B is indicated in 

15 the figures by 5A, while the surface facing the face 7B 
is indicated by 5B. 
[0011] Only one of the surfaces 5A and 5B is de­
scribed hereinafter as these are identical. Likewise only 
one of the elements 3 and 4 is described hereinafter, it 

20 being understood that everything stated for the surface 
5A and for the element 3 is also valid for the surface 58 
and for the element 4. 
[0012] The intermediate element 5 presents a round­
ed edge 16 and comprises on the face 5A, starting from 

25 its periphery and progressing towards its interior, a pair 
of spaced-apart parallel annular shoulders 17 and 18 
defining the aforesaid recess 11, an annular step 19 and 
a plurality of parallel ribs 20, circumscribed by the step 
19 and defining channels 21 closed at one end 21A by 

30 the step 19 and open at their other end 21 B where they 
communicate with a conduit 23 leaving the element 5 
via a stem 24 projecting from the edge 16 of said ele­
ment. 
[0013] The step 19 and the parallel ribs 20 have a 

35 height less than the shoulders 17 and 18. Between the 
step 19 and the shoulder 18 a cavity 26 is present com­
municating with an entry conduit 27 which penetrates 
into the element 5 (via the shoulders 17 and 18) by pass­
ing through a stem 29 projecting from the edge 16. Pref-

40 erably the stem 29 is coaxial with the stem 24, they both 
lying along a central axis A of the element 5. 
[0014] The step 19 and the ribs 20 can be formed di­
rectly in one piece with the element 5 or can be formed 
on a separate piece inserted within the shoulders 17 and 

45 18 of the element 5 in such a manner as to rest along 
the shoulder 18 in correspondence with two of its side 
portions, but spaced from said shoulder 18 so as to de­
fine the cavity 26. 
[0015] As stated, the free ends of the step 19 and of 

50 the ribs20 lie at least in a plane distant from that in which 
the ends of the shoulders 17and18 lie. Within this space 
a hydrophilic filter membrane 30 is positioned to rest 
against the shoulder 18 but not to cover the cavity 26. 
In th is respect, in correspondence with this latter, during 

55 filter assembly the hydrophilic membrane 30 is main­
tained distant from the shoulder 18 by cusp-shaped pro­
jections 33 jutting from this shoulder in correspondence 
with a transverse part 19A of the step 19 perpendicular 
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to said axis A. The membrane is finally rested on the 
ends of the ribs 20 and is finally fixed to the transverse 
part 19A and to the step 1 O in known manner, for exam­
ple by hot bonding. 
[0016] When the intermediate element 5 is completed 
(i.e. also provided with the membranes 30), cavities 37 
communicating with the aforesaid cavities 26 are 
present between its faces 5A and 5B and the adjacent 
faces 68 and 7B of the outer elements 3 and 4. 
[0017] Each outer element 3, 4 (also having a round­
ed edge 9 such as that of the element 5) comprises at 
least two through apertures 40 and 41 each provided in 
proximity to sides 42 and 43 of said element which are 
perpendicular to the axis A. A hydrophobic membrane 
44 of known type is positioned in correspondence with 
each of these apertures. 
[0018] In particular, in Figures 1-4 each outer element 
3, 4 comprises four apertures 40 and four adjacent ap­
ertures 41 . However then umber of these apertures can 
also be different: for example. in Figure 6, in correspond­
ence with the sides 42 and 43 of the elements 3 and 4 
a single aperture 40 and 41 is present having an evi­
dently large transverse length. A single aperture 40 and 
41 is also present in Figure 7, in proximity to said sides; 
however each of these apertures is connected to a large 
underlying recess 45 (rectangular in this example) pro­
vided within the interior face 6B of the portion 6 of the 
element 3 in correspondence with which a hydrophobic 
membrane 44 is present. In contrast, in Figure 9 in cor­
respondence with each side 42 and 43 (only the side 42 
is shown) a pair of apertures 40 and 41 are present, con­
nected to an underlying recess 47 of larger dimensions 
provided within the face 6B of the portion 6; a step 48 is 
present between the aperture 40 (or 41) and the under­
lying recess 47, the hydrophobic membrane 44 being 
positioned in correspondence with this recess. In Figure 
11, within the face 6B of the portion 6 of the element 3, 
in correspondence with each side 42 and 43, a substan­
tially rectangular recess 50 is present, connected to two 
conduits 51 opening into the face 6A via corresponding 
apertures 40 (and 41). Finally in Figure 13, in the face 
6B of the portion 6 (in proximity to the sides 42 and 43) 
a circular recess 53 is provided connected to the aper­
tures 40 (or 41) via channels 54 with their axis inclined 
to the plane of the face 6A in which the apertures 40 (or 
41) are located. 
[0019] It should be noted that each membrane is pref­
erably and advantageously associated with the relative 
aperture 40 or 41 or with the recess 45, 47, 50, 53 by 
being fixed to the face 6B of the part 3, rather than by 
being inserted into the respective hole or recess. This 
enables a filtering surface to be obtained which is larger 
than that obtained if the membrane were inserted into 
the corresponding hole or recess in that, in this latter 
case, a part of the useful volume of the membrane would 
be occupied by the bond between the membrane and 
the wall of the corresponding hole or recess. 
[0020] The hydrophobic surfaces defined by the 

membrane44can be all connected together by a closed 
line 70, shown dashed in Figure 4 and full in Figure 5. 
Preferably, this line is the shortest which ideally con­
nects together all the said surfaces of the membranes 

5 44, i.e. it is defined by rectilinear portions in the example 
of the figures. According to the invention, this closed line 
defines a surface S1 within which the projection of the 
useful hydrophilic surface S2 of the underlying mem­
brane 30 substantially falls, the "useful" surface mean-

10 ing the effectively filtering surface of the membrane 30. 
The surface 81 is that enclosed by the line 70, the sur­
face S2 being the hatched surface in Figures 4 and 5. 
[0021] By virtue of this characteristic, after a usual line 
priming phase, proper filter effectiveness is achieved 

15 whatever its position in space during its use (vertical to, 
inclined to or parallel to an underlying plane). This is be­
cause the fluid entering the filter 1 is able to completely 
occupy the cavity 37 by expelling the air present therein 
and filtering through substantially the entire useful sur-

20 face of the membrane (in the aforestated sense). In this 
manner, the filter is completely operative, and effective 
in filtering the entering fluid, in that substantially the en­
tire useful surface of the hydrophilic membrane 30 (at 
most except for a peripheral portion} participates in the 

25 filtering. In addition, the channels 21 are completely 
filled by the fluid which filters through the membrane 30 
such that from one end 21 A (that facing the entry conduit 
27) to their other end 21 B (that communicating with the 
exit conduit 23) they contain no residual air bubbles, with 

30 obvious positive implications for the fluid feed to the us­
er. 
[0022] It should be noted thatat most, under utilization 
conditions, a possible minimum part of the useful sur­
face S2 of the projection of the hydrophilic membrane 

35 30 can lie outside the surface S1, provided that the ge­
ometry of the seat in which the membrane 30 is posi­
tioned enables the surface tension effect of the filtered 
fluid to be utilized, this effect occurring if the distance 
between the membrane 30 and the face 68 of the por-

40 tion 6 (i.e. the depth of the cavity 37 measured perpen­
dicular to the axis A) lies between 0.1 mm and 3 mm, 
preferably between 0.5 and 2 mm and advantageously 
between 0.5 mm and 1.5 mm. Under these conditions, 
the possible minimum (peripheral) surface part of the 

45 membrane 30, the projection of which does not fall with­
in the surface S 1, becomes in any event a fluid passage 
by capillary effect, with consequent complete use of the 
capacity of said membrane (i.e. the hydrophilic filtering 
surface of the membrane 30 is always 100% of its area). 

50 [0023] By virtue of the invention, the described and 
claimed filter presents high functional capacity, exceed­
ing that of known filters. This is because of the arrange­
ment of the apertures 40 and 41 provided with the hy­
drophobic membranes 44, by virtue of which a high func-

55 tional capacity of the filtering surface is obtained; this is 
also due to the fact that these apertures cooperate di­
rectly (as in Figures 1-6) or indirectly (as in Figures 7-14) 
with membranes 44 of considerable area (even greater 

3 
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than that of said apertures, as in Figures 7-14), which 
ensure a high air flow from the casing 2 of the filter 1. 
[0024] Other embodiments are evidently possible 
within the light of the present description, provided they 
remain within the scope of the accompanying claims. 
For example, each membrane 30 can be of any form, 
including complex (as can the arrangement of the un­
derlying channels 21), the filter operating effectively pro­
vided the apertures present within the outer element 3 
or 4 which face said membrane are such as to define, 
by means of the closed line which joins them together, 
the surface 81 with the aforedescribed characteristics. 
In the limit, a single aperture of large dimensions can be 
present in said element. 
[0025] Another embodiment of the invention is shown 
in Figures 15 and 16 in which parts corresponding to 
those of the already described figures are indicated by 
the same reference numerals. In the figures under ex­
amination, the filter presents the apertures 40 and 41 
connected to differently shaped recesses: the apertures 
40 are associated with a recess 50 in accordance with 
the embodiment of Figure 11, while the aperture 41 is 
associated with a recess 45 in accordance with the em­
bodiment of Figure 7. 
[0026] The embodiment under examination also 
presents other differences with those already described; 
for example, in correspondence with the shoulder 17 
and around the stems 24 and 29, the element 5 presents 
circular rims 93 spaced from the corresponding stems 
and defining therewith recesses 94 for accepting the 
end of a corresponding contact or tube connected to a 
vessel of liquid (for example physiological liquid), in the 
case of the stem 29, or connected to the patient in the 
case of the stem 24. The rim 93 is essentially a prolon­
gation of the shoulder 17. 
[0027] The shoulder 18 is originally formed of tapered 
shape (triangular in cross-section) such that when in­
serted into a recess 1 OA adjacent to the shoulder 10 and 
provided in each face 68, 78 of the elements 3 and 4 
towards the interior of the filter, it can be fused into this 
recess during for example the hot bonding, so securely 
joining the element 5 to the adjacent elements 3 and 4. 
[0028] Finally, the apertures 40 and 41 are connected 
to recesses 97 formed in the external face 6A, 7A of the 
flat portions 6 and 7 to facilitate the escape of air from 
these apertures. These recesses lie parallel to the (lon­
gitudinal) axis A of the filter. 
[0029] Said apertures, and those of the filter repre­
sented in the previously described figures, can be 
closed by suitable plugs (not shown) which can be main­
tained connected to the filter casing 2 (for example by 
a filiform connection element, for example of plastic ma­
terial) or can be of the type completely separable from 
the filter. The purpose of these plugs is to prevent air 
being drawn from the outside into the filter interior when 
one of the tubes connected to the filter (in particular, that 
connected to a vessel of liquid) is subjected to vacuum 
caused for example by a syringe. 
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[0030] Embodiments in which the membrane element 
5 presents two opposing surfaces 5A and 58 provided 
with channels 21 have been described and shown in the 
figures. However the scope of the present invention also 
comprises a filter in which this element 5 presents a sin-
gle face (for example, 5A) provided with channels, 
whereas the other (the face 58) is completely flat. In this 
case, the outer element 4 is not present and the face 58 
of the element 5 closes the filter on the side opposite 
that on which the element 3 is present. 

Claims 

1. A filter (1) for filtering a fluid directed towards a pa-
tient, comprising a box casing (2) in which at least 
one cavity (37) is present defined by an outer ele-
ment (3, 4) of said casing (2) and an inner surface 
(5A, 58) presenting a plurality of channels (21) on 
which a corresponding hydrophilic filtering mem-
brane (30) lies, said cavity (37) communicating with 
a conduit (27) for entry of the fluid into the filter (1) 
and said channels (21) being connected to a con-
duit (23) for exit of said fluid from the filter (1 ), in 
said element (3, 4) of the box casing (2) there being 
provided spaced-apart through apertures (40, 41) 
close to its opposing ends (42, 43) and with which 
hydrophobic membranes (44) are associated, char-
acterised in that a surface (S1) bounded by an ide-
al closed line (70), which totally comprises all the 
hydrophobic membranes (44), contains substan-
tially within its interior the projection thereon of the 
useful hydrophilic surface (82) of the hydrophilic fil-
tering membrane (30), this enabling the filter (1) to 
be employed in a plurality of spatial positions during 
its use. 

2. A filter as claimed in claim 1, characterised in that 
the closed line bounding the surface (81) compris-
ing the hydrophobic membranes (44) is the shortest 
line which joins these latter together. 

3. A filter as claimed in claim 1, characterised in that 
the distance between said element (3, 4) of the box 
casing (2) and the hydrophilic filtering membrane 
(30) lies between 0.1 mm and 3 mm, preferably be-
tween 0.5 mm and 2 mm. 

4. A filter as claimed in claim 3, characterised in that 
the distance between said element (3, 4) of the box 
casing (2) and the hydrophilic filtering membrane 
(30) lies between 0.5 mm and 1.5 mm. 

5. A filter as claimed in claim 1, characterised in that 
the through apertures (40, 41) have a size identical 
to that of the membranes (44) associated with them. 

6. A filter as claimed in claim 1, characterised in that 
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the through apertures (40, 41) have a size less than 
that of the membranes (44) associated with them. 

7. A filter as claimed in claim 6, characterised in that 
each membrane (44) is associated with a recess 
(45, 47, 50, 53) provided within a face (68, 78) of 
the element (3, 4) of the box casing (2) facing the 
hydrophilic membrane (30), with said recess (45, 
47, 50, 53) there being associated at least one ap­
erture (40, 41) opening into the opposing face (6A, 
7A) of said element (3, 4), between said aperture 
and said recess there being present at least one 
step (48) so that the aperture has a size less than 
that of the recess. 

8. A filter as claimed in claim 7, characterised in that 
the recess is of polygonal shape. 

9. A filter as claimed in claim 7, characterised in that 
the recess is of circular shape. 

10. A filter as claimed in claim 1, characterised in that 
each hydrophobic membrane (44) has a surface 
greater than that of the aperture (40, 41) with which 
it is associated. 

11. A filter as claimed in claim 10, characterised in 
that the hydrophobic membrane is fixed to that face 
(6B, 78) of the element (3, 4) of the box casing (2) 
facing the hydrophilic membrane (30), in corre­
spondence with the relative aperture (40, 41). 

12. A filter as claimed in claim 1, characterised in that 
the channels (21) of the inner surface (5A, 58) 
present a closed end (21 A) facing and close to the 
entry conduit (27), and the other end (21 B) connect­
ed to the exit conduit (23). 

13. A filter as claimed in claim 12, characterised in 
that the closed end (21 A) of said channels (21) is 
closed by an annular element (19) which surrounds 
said channels (21 ). 

14. A filter as claimed in claim 1, characterised in that 
the entry conduit (27) and exit conduit (23) are pro­
vided within an element (5) of the box casing (2) 
presenting the surface (5A, 58) with the channels 
(21) and connected to the outer element (3, 4) of 
said casing (2). 

15. A filter as claimed in claim 14, characterised in 
that the entry conduit (27) and exit conduit (23) are 
provided within stems (29, 24) projecting from the 
box casing element (5) provided with channels (21 ). 

16. A filter as claimed in claim 15, characterised in 
that around each stem (24, 29) an annular rim (93) 
is present defining with the corresponding stem (24, 

29) a recess (94) for receiving the end of a corre­
sponding conduit connected to the filter. 

17. A filter as claimed in claim 14, characterised in 
5 that the element (5) with the surface (5A) provided 

with channels (21) presents a second surface (58), 
opposing the surface (5A) with channels, but not 
provided with these latter. 

10 18. A filter as claimed in claim 14, characterised in 
that the element (5) with the surface (5A) provided 
with channels (21) presents a second surface (58), 
opposing the surface (5A) with channels (21) and 
shaped as this latter, to the front of said second sur-

15 face (58), also provided with channels (21) on 
which a hydrophilic membrane (30) is superposed, 
there being positioned a second outer element (4) 
of the box casing (2) provided with apertures (40, 
41) with which hydrophobic membranes (44) are as-

20 sociated, between said second outer element (4) 
and the element (5) with the surfaces (5A., 5B) pro­
vided with channels (21) there being present a cav­
ity (37) connected to the entry conduit (27), said el­
ement (5) with the surfaces (5A, 58) provided with 

25 channels (21) being intermediate between the outer 
elements (3, 4) of the box casing (2). 

19. A filter as claimed in claim 1, characterised in that 
the apertures (40, 41) are connected to recesses 

30 (97) provided in a free face (6A, 68) of the corre­
sponding outer element (3, 4). 

20. A filter as claimed in claim 19, characterised in 
that the recesses (97) lie parallel to the longitudinal 

35 axis (A) of the filter. 

40 

21. A filter as claimed in claim 1, characterised in that 
the apertures (40, 41) cooperate with removable 
shut-off members. 

22. A filter as claimed in claim 21, characterised in 
thattheshut-off members are connected to the filter 
casing (2). 

45 23. A filter as claimed in claim 22, characterised in 
that the shut-off members are completely separa­
ble from the filter casing (2). 

50 

55 

5 
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SHIELDING ASSEMBLIES FOR INFUSION SYSTEMS 
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5 applications: U.S. Patent Application No. 12/137,356, filed June 11, 2008; U.S. Patent 

Application No. 12/137,363, filed June 11, 2008; U.S. Patent Application No. 

12/137,364, filed June 11, 2008; and U.S. Patent Application No. 12/137,377, filed 

June 11, 2008. 

10 TECHNICAL FIELD 

The present invention pertains to systems that generate and infuse 

radiopharmaceuticals, and, more particularly, to shielding assemblies thereof. 

BACKGROUND 

15 Nuclear medicine employs radioactive material for therapy and diagnostic 

imaging. Positron emission tomography (PET) is one type of diagnostic imaging, 

which utilizes doses of radiopharmaceutical, for example, generated by elution within 

a radioisotope generator that are injected, or infused into a patient. The infused dose 

of radiopharmaceutical is absorbed by cells of a target organ, of the patient, and emits 

20 radiation, which is detected by a PET scanner, in order to generate an image of the 

organ. An example of a radioactive isotope, which may be used for PET, is Rubidium-

82 (produced by the decay of Strontium-82); and an example of a radioisotope 

generator, which yields a saline solution of Rubidium-82, via elution, is the 

CardioGen-82® available from Bracco Diagnostics Inc. (Princeton, NJ). 

25 Whether the half-life of a particular radioactive isotope, employed by a 

radiopharmaceutical, is relatively short or long, a patient undergoing a nuclear imaging 

procedure is not typically exposed to a significant amount of radiation. However those 

personnel, whose job it is to set up and maintain radiopharmaceutical infusion systems, 

and to administer doses therefrom, are subject to more frequent exposures to radiation. 

30 Therefore, shielding assemblies, which provide a radiation barrier to protect these 

personnel from excessive exposure to radiation sources, are an important component 

of radiopharmaceutical generators and infusion systems. These shielding assemblies 

are typically formed with lead sidewalls, the bulk and weight of which can pose 

- 1 -
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difficulties for the personnel who regularly set up, maintain and use the systems. 

Thus, there is a need for improved shielding assemblies employed by systems that 

generate and infuse radiopharmaceuticals. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

The following drawings are illustrative of particular embodiments of the 

present invention and therefore do not limit the scope of the invention. The drawings 

are not to scale (unless so stated) and are intended for use in conjunction with the 

explanations in the following detailed description. Embodiments of the present 

10 invention will hereinafter be described in conjunction with the appended drawings, 

wherein like numerals denote like elements. 

Figure IA is a first perspective view of an infusion system, according to some 

embodiments of the present invention. 

Figure IB is another perspective view of a portion of a cabinet structure of the 

I5 system shown in Figure IA, according to some embodiments. 

Figure IC is a second perspective view of the system shown in Figure IA, 

according to some embodiments. 

Figure ID is a schematic of an infusion circuit, according to some 

embodiments of the present invention. 

20 Figure IE is a perspective view of exemplary sample vial shielding that may be 

employed in conjunction with the infusion system of Figure IA. 

Figure 2A is a perspective view of a shielding assembly for an infusion system, 

such as that shown in Figures IA-C, according to some embodiments of the present 

invention. 

25 Figure 2B is a perspective view of a framework of the system, according to 

30 

some embodiments, with an enlarged detailed view of a component of the system, 

according to some embodiments. 

Figure 3A is another perspective view of the shielding assembly shown in 

Figure 2A. 

Figure 3B is a perspective view of the infusion circuit, shown in Figure IC, 

configured and routed, according to some embodiments. 

Figure 3C is a perspective view of a disposable infusion circuit subassembly, 

according to some embodiments. 
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Figure 3D is a frame for the subassembly shown in Figure 3C, according to 

some embodiments. 

Figure 4 is a main menu screen shot from an interface of a computer, which 

may be included in systems of the present invention, according to some embodiments. 

5 Figure 5A is a schematic showing a first group of successive screen shots from 

10 

the computer interface, according to some embodiments. 

Figure 5B is a pair of screen shots from the computer interface, which provide 

indications related to eluant volume levels in a reservoir of the system, according to 

some embodiments. 

Figure 5C is a schematic showing a second group of successive screen shots 

from the computer interface, according to some embodiments. 

Figure 6 is a schematic showing a third group of successive screen shots from 

the computer interface, according to some embodiments. 

Figures 7 A-C are schematics showing a fourth group of successive screen shots 

15 from the computer interface, according to some embodiments. 

Figures 8A-B are schematics showing a fifth group of successive screen shots 

from the computer interface, according to some embodiments. 

Figures 9A-C are schematics showing a sixth group of successive screen shots 

from the computer interface, according to some embodiments. 

20 Figure 10 is a schematic showing a seventh group of successive screen shots 

from the computer interface, according to some embodiments. 

Figure 11 is an exemplary report which may be generated by the computer 

included in infusion systems, according to some embodiments. 

Figures 12A-B are schematics of alternative infusion circuits that may be 

25 employed by embodiments of the present invention. 

30 

Figure 12C is a schematic illustrating exemplary activity profiles of injected 

doses of a radiopharmaceutical. 

DETAILED DESCRIPTION 

The following detailed description is exemplary in nature and is not intended to 

limit the scope, applicability, or configuration of the invention in any way. Rather, the 

following description provides practical illustrations for implementing exemplary 
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embodiments. Utilizing the teaching provided herein, those skilled in the art will 

recognize that many of the examples have suitable alternatives that can be utilized. 

Figure IA is a first perspective view of an infusion system 10, according to 

some embodiments of the present invention, wherein system 10 is shown supported by 

5 a cabinet structure, which includes a platform 113 (seen better in Figure 2B) and a 

shell 13; shell 13 extends upward from a skirt 11, that surrounds platform 113, to 

surrounds an interior space in which a portion of infusion system I 0 is contained (­

seen in Figure 1 C). Shell may be formed from panels of injection-molded polyurethane 

fitted together according to methods known to those skilled in the art. Figure 1 A 

10 illustrates the cabinet structure of system 10 including a grip or handle 14, which 

extends laterally from shell 13, in proximity to an upper surface 131 thereof, and a post 

142, which extends upward from shell 13, and to which a work surface, or tray 16 and 

a computer 17 are, preferably, attached, via an ergonomic, positionable mount. 

According to some embodiments, computer 17 is coupled to a controller of system 10, 

15 which is mounted within the interior space surrounded by shell 13; and, a monitor 172 

of computer 17 not only displays indications of system operation for a user of system 

10, but also serves as a device for user input (e.g. touch screen input). However, 

according to alternate embodiments, another type of user input device, known to those 

skilled in the art, may be employed by computer 17. Other types of user input devices 

20 may be included, for example, a keyboard, a series of control buttons or levers, a bar 

code reader (or other reader of encoded information), a scanner, a computer readable 

medium containing pertinent data, etc. The user input device may be mounted on the 

cabinet structure of system 10, as shown, or may be tethered thereto; alternatively the 

user input device may be remote from system 10, for example, located in a separate 

25 control room. According to some additional embodiments, another user input device, 

for example, in addition to a touch screen of computer 17, may be remote from system 

10 and used to start and stop infusions, as well as to monitor system operation both 

during quality control infusions and during patient infusions. Operation of system 10, 

which is facilitated by computer 17, will be described below, in conjunction with 

30 Figures 4-9C. 

Figure IA further illustrates two pairs of wheels 121, 122, mounted to an 

underside of platform 113, to make system 10 mobile; handle 14 is shown located at 

an elevation suitable for a person to grasp in order to maneuver system 10, from one 
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location for another, upon pairs of wheels 121, 122. According to some preferred 

embodiments, one or both pairs of wheels 121, 122, are casters, allowing for rotation 

in a horizontal plane (swivel), in order to provide additional flexibility for 

maneuvering system 10 in relatively tight spaces. 

5 Figure 1 B is a perspective view of a portion of system 10, on a side 111 of the 

cabinet structure, which is in proximity to wheels 121. Figure 18 illustrates a lever or 

pedal 125, which is located for activation by a foot of the person, who grasps handle 

14 to maneuver system 10. In a neutral position, pedal 125 allows wheels 121, 122 to 

rotate, and, if embodied as casters, to swivel freely. Pedal 125 may be depressed to a 

10 first position which prevents a swiveling of wheels 122, according to those 

embodiments in which wheels 122 are casters, and may be further depressed to brake 

wheels 121, 122 from rolling and swiveling, upon reaching a desired location. 

According to some embodiments, braking may be designed to slow system 10, for 

example, when rolling down an incline, and, according to yet further embodiments, 

15 system 10 may include a motor to power movement thereof 

Figure lB further illustrates: a rear access panel 174 of shell 13, for example, 

providing access to circuit boards of the aforementioned controller contained within 

the interior space that is surrounded by shell 13; an optional lock 184, to secure panel 

174; a power jack 118, for connecting system 10 to a power source; and a printer 117 

20 for providing documentation of each patient infusion carried out by system 10, and of 

system quality control test results. In some embodiments, system 10 may further 

include a power strip by which auxiliary equipment may be powered, and one or more 

additional electrical connectors, or ports (not shown), which are supported by 

platform 113 and may be integrated into shell 13, for example, in proximity to jack 

25 118 or printer 117; these electrical connectors/ports allow system 10 to communicate 

with, other devices used for nuclear imaging procedures, for example, a PET 

scanner/camera, and/or for coupling to an intranet network, and/or to the internet, for 

example, to link up with software programs for various types of data analysis, and/or 

to link to computers of consulting clinicians/physicians, and/or to link into service 

30 providers and/or component suppliers data bases for enhanced maintenance and 

inventory management. 

Figure lA further illustrates upper surface 131 of shell 13 including several 

openings 133, 135, 139 formed therein. Figure IC is a partially exploded perspective 
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view of system 10, wherein a removable access panel 132 is shown as a contoured 

portion of upper surface 13 I, which, when exposed, by lifting away a bin I 8, that 

mates therewith, may be removed from another opening 137 formed in upper surface 

I 3 I. Figure IC also provides a better view of another panel I 34 which may be lifted 

5 away from opening 139. According to the illustrated embodiment, openings 139 and 

I 3 7 provide a user of system I 0 with independent access to separate portions of 

infusion system 10, which are contained within shell 13, for example, to set up and 

maintain system IO; and openings 133 and 135 provide passageways for tubing lines to 

pass through shell 13. Figure IC further illustrates an optional switch I02, which in 

10 case of an emergency, may be activated to abort function of system 10. With reference 

to Figures IA and IC, it may be appreciated that an arrangement of features formed in 

upper surface I3 l of shell 13, in conjunction with bin I8, tray 16 and computer 17, 

provide a relatively ergonomic and organized work area for technical personnel who 

operate system I 0. 

I5 Turning now to Figure ID, a schematic of an infusion circuit 300, which may 

be incorporated by system 10, is shown. Figure ID illustrates circuit 300 generally 

divided into a first part 300A, which includes components mounted outside shell 13, 

and a second part 300B, which includes components mounted within the interior space 

surrounded by shell 13. (Parts 300A and 300B are delineated by dotted lines in Figure 

20 ID.) Figure ID further illustrates second part 300B of circuit 300 including a portion 

contained within a shielding assembly 200, which is designated schematically as a 

dashed line. Some embodiments of shielding assembly 200 will be described in 

greater detail, in conjunction with Figures 2A-B and 3A-B, below. 

According to the illustrated embodiment, circuit 300 includes: an eluant 

25 reservoir I5, for example, a bag, bottle or other container, containing saline as the 

eluant, which is shown hanging from a post, or hanger I 4 I above upper surface I 3 I of 

shell 13 in Figure IA; a syringe pump 33, for pumping the eluant from reservoir I5, 

and a pressure syringe 34 (or other device or sensor), for monitoring pumping 

pressure; a filter 37, which may also serve as a bubble trap, for the pumped eluant; a 

30 radioisotope generator 2 I, through which the filtered eluant is pumped to create a 

radioactive eluate, for example an eluate carrying Rubidium-82 that is generated by the 

decay of Strontium-82, via elution, within a column of generator 2 I; and an activity 

detector 25, for measuring the activity of the eluate discharged from generator 2 I, in 
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order to provide feedback for directing the flow of the eluate, via a divergence valve 

35WP, either to a waste bottle 23 or through a patient line 305p, for example, to inject 

a dose of the radiopharmaceutical eluate into a patient. With reference back to Figure 

IA, patient line 305p is shown extending out from shell 13, through opening 135, to a 

5 distal end thereof, which, according to some embodiments, includes a filter. Patient 

line 305p may be coupled to another line that includes a patient injection needle (not 

shuwn). Alternatively, patient line 305p may be coupled to another line (not shown), 

which extends from a source of another active substance, for example, a stress agent; 

the other line is coupled to the line that includes the patient injection needle, in order to 

IO permit injection of the additional active substance. 

Figure ID illustrates an eluant tubing line 30I coupled to reservoir I5 and to 

pump 33, and, with reference to Figures IA-B, it may be appreciated that opening 133 

provides the passageway for tubing line 30 I to enter the interior space surrounded by 

shell I3. According to some preferred embodiments, opening I33 includes a 

I5 grommet-type seal that prevents leakage of eluant, which may spill from reservoir I5, 

into the interior space through opening 133, while allowing a user to assemble tubing 

line 30I through opening 133. Likewise opening 135, which provides a passageway 

for patient line 305p, may include a grommet-type seal. According to some 

embodiments, shell I3 further supports holders to safely hold, for example, during 

20 transport of system I 0, portions of tubing lines that extend outward therefrom, for 

example, line 30I and/or line 305p. 

Figure ID further illustrates another eluant tubing line 302 coupled to pump 33 

and a divergence valve 35BG, which may either direct pumped eluant through a 

tubing line 304, to generator 2 I, or direct the pumped eluant through a by-pass tubing 

25 line 303, directly to patient line 305p. Divergence valve 35BG, as well as divergence 

valve 35WP, which directs eluate from an eluate tubing line 305 either to a waste line 

305w or to patient line 305p, may each be automatically operated by a corresponding 

servomotor (not shown), coupled to the controller (not shown) of system 10, which 

controller receives feedback from activity detector 25. When system I 0 is operating 

30 for automatic infusion, to deliver a dose of radiopharmaceutical to a patient, for 

example, Rubidium-82 for diagnostic imaging, divergence valve 35BG is initially set 

to direct eluant to generator 2I and divergence valve 35WP is set to direct eluate from 

generator into waste bottle 23, until activity detector 25 detects the desired activity of 
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the eluate, at which time the feedback from activity detector 25 causes the controller to 

direct the corresponding servo-motor to re-set valve 35WP for diverting the flow of 

eluate into patient line 305p. According to some embodiments, once a prescribed 

volume of the eluate has passed through patient line 305p, the controller directs the 

5 corresponding servomotor to re-set divergence valve 35BG for diverting the flow of 

eluant through by-pass line 303 and into patient line 305p in order to flush, or push any 

eluate remaining in patient line 305p into the patient. According to some 

embodiments, the controller may also direct the corresponding servomotor to re-set 

divergence valve 35WP back toward waste bottle 23, prior to the flush through by-pass 

10 line 303, in order to prevent back flow of eluant, through line 305, toward generator 

21. According to some preferred methods of operation, in certain situations, which 

will be described in greater detail below, eluant is pumped through by-pass line 303 

immediately following the flow of the prescribed volume of eluate into patient line 

305p, at a higher speed, in order to push the eluate in patient line 305, thereby 

15 increasing a flow rate of the injection of eluate out from patient line 305p and into 

patient. For example, once the prescribed volume of eluate has flowed into patient line 

305p, and once divergence valve 35BG is set to divert flow through by-pass line 303, 

the speed of pump 33 may be adjusted to increase the flow rate of eluant to between 

approximately 70mL/min and approximately 1 OOmL/min. This method for increasing 

20 the injection flow rate, is desirable, if a relatively high flow rate is desired for patient 

injection and a flow rate through generator 21 is limited, for example, to below 

approximately 70mL/min, maximum (typical flow rate may be approximately 

50mL/min), in order to avoid an excessive back pressure created by the column of 

generator 21 in upstream portions of tubing circuit 300; the excessive back pressure 

25 could damage filter 37 or otherwise impede flow through eluant tubing line 302. 

Although not shown in Figure ID, a number of sensors, for example, to 

measure pressure and/or flow velocity, may be incorporated into circuit 300, according 

to some alternate embodiments, in order to monitor for flow anomalies, for example, 

related to occlusions/plugs in circuit 300 and/or leaks, and/or to provide feedback for 

30 control of an activity level of infused doses of radiopharmaceutical. Suitable sensors 

for any of the above purposes are known to those skilled in the art. Examples of flow 

meters that may be incorporated into circuit 300, include the Innova-Sonic® Model 

205 Transit-Time Ultrasonic Liquid Flow Meter that employs digital signal processing 
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(available from Sierra Instruments, Inc.) and the Flocat LAlO-C differential pressure 

flow meter. One example of a pressure sensor that may be employed to detect 

infusion circuit occlusions is the PRO I Pressure-Occlusion Detector (available from 

INTROTEK® of Edgewood, NY, a subsidiary ofMagnetrol of Downers Grove, IL), 

5 which employs pulse-type ultrasound; this sensor detects subtle changes in positive 

and negative air pressure and produces a corresponding passive resistive output signal, 

which may be routed to the system controller and/or computer 17. On or more of this 

type of sensor may be incorporated into infusion circuit 300 by simply fitting the 

sensor around any of the tubing lines of infusion circuit 300; in fact, the PRO I 

10 Pressure-Occlusion Detector may be a suitable alternative to pressure syringe 34 of 

circuit 300. Other types of pressure sensors, for example, similar to those known in 

the art for blood pressure monitoring, may be employed in infusion circuit 300. 

System 10 may further include sensors to detect fluid levels in eluant reservoir 

15 and waste bottle 23. Some examples of such sensors, which also employ the 

15 aforementioned pulse-type ultrasound, are the Drip Chamber Liquid Level Sensor and 

the CLD I Continuous Level Detector (both available from INTROTEK®); 

alternatively, for example, an HPQ-T pipe mounted, self-contained liquid sensor 

(available from Yamatake Sensing Control, Ltd.), or an SL-630 Non-Invasive 

Disposable/Reusable Level Switch (available from Cosense, Inc. of Hauppauge, NY) 

20 may be employed to detect the fluid levels. Alternately or in addition, system 10 can 

include additional radiation and/or moisture detection sensors, which can detect leaks. 

With reference to Figure lD, such sensors are preferably located in proximity to 

fittings 311, 312, 313, 314 and 315 that join portions of circuit 300 to one another. 

Some examples of leak detection sensors include, without limitation, those in the 

25 HPQ-D leak detection sensor family, and the HPF-D040 fiberoptic leak detector (all 

available from Yamatake Sensing Control, Ltd.). System 10 may further include 

additional sensors to detect contaminants and/or air bubbles within the tubing lines of 

circuit; examples of such sensors include the Point-air Detection (PAD) Sensor, that 

employs pulse-type ultrasound for air bubble detection, and the Blood Component 

30 Detector that employs optical sensing technology to perform Colorimetry-based fluid 

detection of unwanted elements in the tubing lines (both available from 

INTROTEK®). 
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According to those embodiments that include any of the above sensors, the 

sensors are linked into the controller of system 10 and/or computer 17, either of which 

may provide a signal to a user of system 10, when a flow anomaly is detected, and/or 

information to the user, via monitor 172, concerning fluid levels, pressure and/or flow 

5 through circuit 300. Computer 17 may be pre-programmed to display, for example, on 

monitor 172, a graphic of infusion circuit 300 wherein each zone of the circuit, where 

an anomaly has been detected, is highlighted, and/or to provide guidance, to the 

system user, for correcting the anomaly. It should be noted that the alternative 

infusion circuits illustrated in Figures 12A-B, which will be described below, may also 

10 include any or all of these types of sensors. 

With further reference to Figure ID, it may be appreciated that shielding 

assembly 200 encloses those portions of circuit 300 from which radioactive radiation 

may emanate, with the exception of that portion of patient line 305p, which must 

extend out from shielding assembly 200 in order to be coupled to the patient for 

15 injection, or in order to be coupled to shielded sample vials, as will be described 

below. Thus, technical personnel, who operate system 10, are protected from radiation 

by shielding assembly 200, except at those times when an infusion is taking place, or 

when quality control tests require collection of eluate into sample vials. During 

infusions and quality control test sample collection, all technical personnel are 

20 typically in another room, or otherwise distanced from system 10, in order to avoid 

exposure to radiation during the infusion, and, according to some preferred 

embodiments of the present invention, system 10 includes at least one means for 

informing technical personnel that an infusion is about to take place or is taking place. 

With reference back to Figures IA and 1 C, system 10 is shown including a light 

25 projector 100, mounted on post 142. According to the illustrated embodiment, 

projector 100, projects a light signal upward, for maximum visibility, when pump 33 is 

pumping eluant and elution is taking place within generator 21, or at all times when 

pump 33 is pumping eluant. According to some embodiments, the light signal flashes 

on and off when the eluate is being diverted from generator 21 into waste bottle 23, 

30 and the light signal shines steadily when the eluate is being diverted through patient 

line 305p, or visa versa. According to other embodiments, a projector 100 shines a 

light having a first color, to indicate that eluate is being diverted to waste bottle 23, 

and then shines a light having a second, different color, to indicate that eluate is being 
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directed to patient line 305p for infusion. Light projector 100 may further project a 

more rapidly flashing light, for example, for approximately five seconds, once a peak 

bolus of radioactivity is detected in the eluate, to provide further information to 

technical personnel. Alternative means of informing technical personnel that an 

5 infusion is taking place may also be incorporated by system 10, for example, including 

audible alarms or other types of visible or readable signals that are apparent at a 

distance from system, including in the control room. 

It should be noted that, according to alternate embodiments, system 10 includes 

an 'on board' dose calibrator for quality control tests, and circuit 300 is expanded to 

10 include elements for an automated collection of eluate samples for activity 

measurements, via the on board dose calibrator. According to a first set of these 

alternate embodiments, a sample collection reservoir is integrated into circuit 300, 

downstream of divergence valve 35WP and in communication with tubing line 305P, 

in order to receive quality control test samples of eluate, via tubing line 305P, and both 

15 the reservoir and the dose calibrator are located in a separate shielded well. According 

to a second set of these alternate embodiments, waste bottle 23 is configured to receive 

the quality control test samples of eluate, via tubing line 305W, and a dose calibrator is 

integrated into shielding assembly 200. Quality control procedures will be described 

in greater detail below, in conjunction with Figures 6-8B. 

20 When maintenance of system 10 requires the emptying waste bottle 23, 

relatively easy access to waste bottle 23 is provided through opening 139 in top 

surface 131 of shell 13. It should be noted that technical personnel are preferably 

trained to empty waste bottle 23 at times when the eluate, contained in waste bottle 23, 

has decayed sufficiently to ensure that the radioactivity thereof has fallen below a 

25 threshold to be safe. Opening 139 is preferably located at an elevation of between 

approximately 2 feet and approximately 3 feet; for example, opening 139 may be at an 

elevation of approximately 24 inches, with respect to a lower surface of platform 113, 

or at an elevation of approximately 32 inches, with respect to a ground surface upon 

which wheels 121, 122 rest. According to the illustrated embodiment, opening 139 is 

30 accessed by lifting panel 134; just within opening 139, a shielded lid or door 223 

(Figure 2A) may be lifted away from a compartment of shielding assembly 200 that 

contains waste bottle 23. With further reference to Figure IC, it may be appreciated 

that opening 137 provides access to other portions of circuit 300 for additional 
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maintenance procedures, such as changing out generator 2 I and/or other components 

of circuit 300, as will be described below. 

For those embodiments of system I 0 in which automated quality control tests 

are performed and/or when system 10 is employed for relatively high volume 

5 operation, management of waste may become burdensome, even though access to 

waste bottle 23 is greatly facilitated, as described above. Thus, in order to facilitate 

waste management, some embodiments of system 10 may employ a separation system 

to separate salts, including radioactive elements, from water, for example, via 

evaporation or reverse osmosis. In an evaporation type system, the water component 

10 of the waste is evaporated, while in a reverse osmosis type system the water is 

separated from the salts, and, then, once confirmed to be non-radioactive, via a 

radiation detector, is piped to a drain. According to some other embodiments, circuit 

300 may be configured so that the waste may be used to purge air from the tubing lines 

thereof and/or to perform the bypass flush that was described above, preferably after 

I5 the radioactivity of the waste drops below a critical threshold. 

Figures IA and IC further illustrate a pair of relatively shallow external 

recesses 190, which are formed in upper surface 131 of shell 13, for example, in order 

to catch any spills from infusion system; one of recesses I90 is shown located in 

proximity to post, or hanger 141, which holds reservoir 15, and in proximity to 

20 opening 133, through which tubing line 30I passes. Another recess I92 is shown 

formed in upper surface 131; a width and depth of recess 192 may accommodate 

storage of technical documentation associated with infusion system I 0, for example, a 

technical manual and/or maintenance records, or printouts from printer 11 7 (Figure 

IB). With reference to Figure lC, upper surface 13I of shell 13 is shown to also 

25 include additional recesses 101, which are each sized to hold a shielded test vial, 

which contains samples from infusion system 10, for example, for breakthrough 

testing and/or calibration, which will be described in greater detail, below. An 

exemplary test vial shield is shown in Figure lE. The test vial shield of Figure IE is 

preferably formed from Tungsten rather than lead, for example, to reduce exposure to 

30 lead, for improved shielding, and to reduce the weight of the shield. Figure 1 E 

illustrates the test vial shield including a handle to simplify manipulation thereof, but 

alternative configurations of test vial shields have no handle - for these a sling, or 

strap, may be employed for handling. 
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Additional receptacles 180 are shown formed in bin 18, on either side of a 

handle 182, which facilitates removal of bin 18 away from shell 13. Technical 

personnel may, thus, conveniently transport bin 18 to a storage area for a collection of 

supplies, for example, sharps, gloves, tubing lines, etc ... , into one or more receptacles 

5 180 thereof, and/or to a waste container where separate receptacles 180 of bin 18 may 

be emptied of waste, such as packaging for the aforementioned supplies, for example, 

deposited therein during infusion procedures. According to some embodiments, one or 

more additional receptacles are formed in one or more disposal containers, for 

example, to contain sharps and/or radioactive waste (other than that contained in waste 

10 bottle 23), which may be integrated into bin 18, or otherwise fitted into, or attached to 

shell 13, separate from bin 18. 

Figure 2A is a perspective view of shielding assembly 200, according to some 

embodiments of the present invention. With reference to Figures 1 C and 2A, together, 

it may be appreciated that opening 137, in upper surface 131 of shell 13, provides 

15 access to a lid or door 221 of a sidewall 201 of shielding assembly 200, which sidewall 

201 encloses a compartment sized to contain a radioisotope generator of system 10, for 

example, generator 21, previously introduced. It should be noted that, according to 

alternate embodiments, the compartment enclosed by sidewall 20 I is large enough to 

hold more than one generator, for example, to increase system operating efficiency for 

20 relatively high volume operation. In some of these alternate embodiments, tubing 

lines 304 and 305 are each branched for parallel flow through the multiple generators, 

in which case divergence valves may be employed to alternate the flow through the 

generators, one at a time. In others of these alternate embodiments, the multiple 

generators are connected in series between tubing line 304 and tubing line 305. In 

25 addition, a reservoir for accumulating eluate may be included in circuit 300, 

downstream of the generators and upstream of divergence valve 35 WP, in conjunction 

with a second pump, in some cases. Embodiments including multiple generators 

and/or an eluate reservoir and second pump can be employed to better manage an 

activity level of each dose, or patient injection, for example, as described below, in 

30 conjunction with Figures 12A-B. 

According to the embodiment illustrated in Figure 2A, opening 137 and door 

221 are located at a lower elevation, for example, with respect to platform 113, than 

are opening 139 and lid 223, which provide access to the compartment being formed 
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by a sidewall 203 of shielding assembly 200 to contain waste bottle 23, as previously 

described. When panel 132 is separated from shell 13, and door 221 opened, generator 

2 I may be lifted out from an opening 23 I (Figure 3A) which mates with door 22 I of 

sidewall 20 I. A weight of generator 21, which includes its own shielding, may be 

5 between approximately 23 and approximately 25 pounds, thus, according to some 

preferred embodiments of the present invention, the elevation of each of openings I 3 7 

and 23 I, with respect to the lowermost portion of the cabinet structure, is between 

approximately 1 foot and approximately 2 feet, in order to facilitate an ergonomic 

stance for technical personnel to lift generator 2I out from the compartment. 

10 According to an exemplary embodiment, when shielding assembly 200 is contained in 

the cabinet structure of Figure IA, openings 137 and 23I are located at an elevation of 

approximately 12 inches, with respect to the lower surface of platform I 13, or at an 

elevation of approximately I 9 inches, with respect to the ground surface upon which 

wheels I2I, I22 rest. Figure IC further illustrates access panel 132 including a 

I5 .security lock I38, which mates with a framework I9 of system 10, shown in Figure 

28, in order to limit access to generator 21. 

Figures 1 C and 2A further illustrate a lid or a door 225 of another sidewall 205 

(Figure 3A) of shielding assembly 200, which encloses another compartment that is 

accessible through opening 137 of shell 13, and which is located adjacent the 

20 compartment enclosed by sidewall 20 I. Each of doors 22 I, 225 are shown being 

attached by a corresponding hinge H, and another door 227 is shown attached to 

sidewall 203 by another hinge H. Figure 2A illustrates each of lid 223 and doors 22I, 

225, 227 including a handle 232, 212, 252 and 272, respectively, for moving lid 223 

and doors 221, 225, 227, in order to provide access to the corresponding 

25 compartments, which can be seen in Figures 3A-B. Figure 2A further illustrates 

optional thumb screws 290, one securing lid 223 to sidewall 203 and another securing 

door 22 I to sidewall 201, or other means for securing the doors, which are known to 

those skilled in the art, may be incorporated. Each sidewall 20I, 203, 205 and the 

corresponding lid/door 223, 221, 225, 227 thereof may be individually cast from 3% 

30 antimony lead, or from other known shielding materials, and then assembled together 

according to methods known to those skilled in the art. 

According to the illustrated embodiment, doors 22I, 225 are hinged to open in 

an upward direction, per arrows D and C, and, with reference back to Figure IC, a 
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latch component 191 is provided to hold each of doors 221, 225 in an opened position, 

thereby, preventing doors 221, 225 from falling closed, which could pinch/crush 

fingers of technical personnel and/or tubing lines of circuit 300, when in the midst of a 

maintenance procedure. Figure 2B is a perspective view of framework 19 of the 

5 cabinet structure of system 10, according to some embodiments, to which latch 

component 191 is mounted; Figure 2B includes an enlarged detailed view of latch 

component 191, according to some embodiments. Figure 2B illustrates latch 

component 191 including a first pin 193, corresponding to door 225, and a second pin 

195, corresponding to door 221; each pin 193, 195 includes a lever end 193A, 193B, 

10 respectively, and a holding end 193B, 195B, respectively. An edge of each door 221, 

225, upon opening of doors 221, 225, may push past the holding end 195B, 193B of 

the corresponding pin 19 5, 193, in a first direction, per arrow F, and then may rest 

against a respective side S95 and S93 of each end 195B, 193B, until the corresponding 

lever end 195A, 193A is rotated in a counter-clockwise direction, per arrow cc, 

15 thereby moving the corresponding holding end 193B, 195B to make way for the 

closing of doors 221, 225. Doors 221, 225 being held by latch component 191 in an 

open position may be seen in Figure 3A. 

With further reference to Figure 2A, according to some preferred embodiments 

of the present invention, an edge of door 225 overlaps door 221 to prevent door 221 

20 from being opened, per arrow D, if door 225 is not opened, per arrow C; and an edge 

of door 227 overlaps an edge of door 225 to prevent door 225 from being opened if 

door 227 is not opened, per arrow B; and an edge of lid 223 overlaps door 227 to 

prevent door 227 from being opened if lid 223 is not opened, per arrow A. Thus, 

access to the compartment enclosed by sidewall 201 and containing generator 21 is 

25 only systematically allowed through a sequential opening of lid 223 and doors 227, 

225, 221, since, when generator 21 is replaced it is typically desirable to also replace 

those portions of circuit 300 which are shielded behind lid 223 and doors 227, 225. 

The routing of these portions of circuit 300 will be described in conjunction with 

Figures 3A-C. 

30 Figure 3A is another perspective view of shielding assembly 200, according to 

some embodiments of the present invention. In Figure 3A, lid 223 and doors 221, 225, 

and 227 are opened to provide a view into openings 233, 235 and 231 of sidewalls 

203, 205 and 201, respectively, and into a passageway 207, which is formed in 
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sidewall 203, opposite the compartment, which contains waste bottle 23. Passageway 

207 is shown extending vertically along sidewall 203 and having a grooved extension 

213 formed in a perimeter surface of opening 233. An optional retaining member 237, 

for example, formed from an elongate strip of resilient plastic having a generally c-

5 shape cross-section, is shown being mounted along a length of passageway 207 to hold 

lines 305w and 305p in place within passageway 207. Figure 3A further illustrates a 

pair of passageways 251 b and 251 g, which are formed as grooves in a portion of 

sidewall 205, and another pair of passageways 2 l 5i and 2 I 5o, which are formed as 

grooves in a portion of sidewall 20 I. A routing of portions of tubing circuit 300 

10 (Figure ID) through passageways 207, 25Ib, 25lc, 2I5i and 2I5o is shown in Figure 

38. 

Figure 3B illustrates tubing line 304 being routed through passageways 25 Ig 

and 215i, eluate tubing line 305 being routed through passageway 2I5o, and both 

waste line 305w and patient line 305p being routed along passageway 207. Waste line 

I5 305w further extends through grooved extension 213 to waste bottle 23, and patient 

line 305p further extends outward from shielding assembly 200, for example, to extend 

out through opening 135 in upper surface 13 I of shell 13 (Figure IA). According to 

the illustrated embodiment, each passageway formed in shielding assembly 200, by 

being accessible along a length thereof, can facilitate a relatively easy routing of the 

20 corresponding tubing line therethrough, when the corresponding lid/door is open, and a 

depth of each passageway prevents pinching and/or crushing of the corresponding 

tubing line routed therethrough, when the corresponding lid/ door is closed down 

thereover. With further reference to Figures 3A-B, it may be appreciated that the 

compartment formed by sidewall 20 I may have a shape matching an exterior contour 

25 of generator 2 I, such that generator 2 I is 'keyed' to the compartment, for example, to 

prevent installation of an improper generator into system I 0, and/or to facilitate the 

proper orientation of generator 21 within the compartment for the proper routing of 

tubing lines. Alternately, or in addition, according to alternate embodiments, if system 

I 0 includes a reader of encoded information in communication with computer 17, an 

30 unique identification and/or data associated with each generator may be provided, for 

example, in a bar code label or a radio frequency identification (RFID) tag that is 

attached to each generator, so that the reader may transfer the information to computer 

17, when a generator is installed, in order to either enable system operation or to 
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provide an indication to the user that an incorrect generator has been installed. Of 

course a user of system 10 may, alternately, manually enter information, that is 

provided on a generator label or marking, into computer 17, in order to either enable 

system 10, or to receive feedback from computer 17 that the incorrect generator is 

5 installed. 

Figure 3A further illustrates sidewall 205 including a valve actuator receptacle 

253, into which divergence valve 35WP is mounted, to be controlled by one of the 

servomotors (not shown) of system 10, and an opening 325 for activity detector 25. 

Activity detector 25 is mounted in a shielded well 255 that extends downward from 

10 opening 325 (shown in Figure 3B), and, with reference to Figure 3B, tubing line 305 

passes over opening 325 so that detector 25 can detect an activity of the eluate, which 

passes therethrough. According to some embodiments, the positioning, within the 

compartment enclosed by sidewall 205, of the components of the portion of infusion 

circuit 300 which are shown routed therein, is facilitated by providing the components 

15 mounted in a frame 39 as a disposable subassembly 390, an embodiment of which is 

illustrated by Figures 3C-D. 

Figure 3C is a perspective view of subassembly 390, and Figure 30 is a 

perspective view of frame 39. According to the embodiment illustrated by Figure 30, 

frame 39 is formed from mating trays 39A, 39B, for example, formed from a 

20 thermoformed plastic, which fit together to capture, therebetween, and hold, in fixed 

relation to a perimeter edge of frame 39, divergence valve 35WP and portions of 

eluant tubing line 304, by-pass tubing line 303, eluate tubing line 305, waste line 305w 

and patient line 305p. Figure 3C illustrates the perimeter edge divided into a first side 

391, a second side 392, opposite first side 391, a third side 393, extending between 

25 first and second sides 391, 392, and a fourth side 394, opposite third side 393. 

Although Figure 30 shows trays 39A, 39B individually formed for fitting together, 

according to alternate embodiments, mating trays of frame 39 may be parts of a 

continuous sheet of plastic folded over on itself. 

According to the illustrated embodiment, an end 404A, of eluant line 304, and 

30 an end 403, of by-pass line 303 extend from third side 393 of frame 39 to couple with 

divergence valve 35BG and an upstream section of eluant tubing line 302. Figure 3C 

further illustrates an opposite end 404B of eluant line extending from first side 391 of 

frame 39, alongside a similarly extending end 405 of eluate line 305, and ends 406 and 
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