Case 1:14-cv-00914-UNA Document 4 Filed 07/11/14 Page 1 of 1 PagelD #: 125

AQO 120 (Rev. 08/10)

TO:

Director of the U.S. Patent and Trademark Office

Mail Stop 8

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR

TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court

[0 Trademarks or

[ Patents.

for the District of Delaware

on the following

( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO.

DATE FILED
7/11/2014

U.S. DISTRICT COURT

for the District of Delaware

PLAINTIFF

CUBIST PHARMACEUTICALS, INC.

DEFENDANT

FRESENIUS KABI USA, LLC

PATENT OR

DATE OF PATENT

HOLDER OF PATENT OR TRADEMARK

TRADEMARK NO. OR TRADEMARK
I 6,468,967 10/22/2002 Cubist Pharmaceuticals, Inc.
2 6,852,689 2/8/2005 Cubist Pharmaceuticals, Inc.
3 8,058,238 11/15/2011 Cubist Pharmaceuticals, Inc.
4 8,129,342 3/6/2012 Cubist Pharmaceuticals, Inc.

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

J Amendment

J Answer

7] Cross Bill

[] Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

1 of 424

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy

FRESENIUS-KABI, Exh. 1003




Case 1:13-cv-06016-NLH-JS Document 4 Filed 10/10/13 Page 1 of 1 PagelD: 126

AQ 120 (Rev. 08/10)

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark

Office
P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 US.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of New Jersey on the following:
Trademarks or X Patents. (

the patent action involves 35 U.S.C. §292)

CUBIST PHARMACEUTICALS, INC.

DOCKET NO. DATE FILED U.S. DISTRICT COURT
3:13-¢cv=06016-MAS—[DE/A0/2013 TRENTON, NJ
PLAINTIFF DEFENDANT

STRIDES, INC.

TRADEN AR ANG. OR TRADETENT HOLDER OF PATENT OR TRADEMARK
| 6,468,967 10/22/2002 CUBIST PHARMACEUTICALS, INC
26,852,689B2 2/8/2005 CUBIST PHARMACEUTICALS, INC
3 8,058,238 11/15/2011 CUBIST PHARMACEUTICALS, INC
4 8,129,342B2 3/6/2012 CUBIST PHARMACEUTICALS, INC
5
N In the above——entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

Amendment

___Answer __ Cross Bill ___ Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

| ]

od

v

In the abov

c——entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK
William T. Walsh

(BY) DEPUTY CLERK

DATE

s/ KIM STILLMAN 10/10/2013

Copy I——Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2——Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

2 of 424




Case 1:13-cv-01679-UNA Document 4 Filed 10/09/13 Page 1 of 1 PagelD #: 125

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In éompliam:e with 35 U.8.C. § 290 end/or 15 U.8.C. § 1116 you arc hercby adviscd that a court action has been
filed in the U.8. District Court for the District of Delaware on the following

0 Trademarksor [ Patents. ( [J the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
10/9/2013 for the District of Delaware

PLAINTIFF DEFENDANT

CUBIST PHARMACEUTICALS, INC. STRIDES, INC. and AGILA SPECIALTIES PRIVATE

LIMITED
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK.

| 6,468,967 B1 10/22/2002 Cubist Pharmaceuticals, Inc.

2 6,852,689 B2 2/8/2005 Cubist Pharmaceuticals, Inc.

3 8,058,238 B2 11/15/2011 Cubist Pharmaceuticals, Inc.

4 8,129,342 B2 3/6/2012 Cubist Pharmaceuticals, Inc.

5

In the above-—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED TNCLUDED BY
[ Amendment [ Answer E]_ Crass Bill Q Other Pleading
TRADE AR o, ikl HOLDER OF PATENT OR TRADEMARK

!

2

3

4

s

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initistion of action, mail this copy to Diréctor  Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director  Copy 4—Case file copy

3 of 424



Case 3:13-cv-06016-MAS-DEA Document 4 Filed 10/10/13 Page 1 of 1 PagelD: 126

AQ 120 (Rev. 08/10)

Mail Stop 8
. REPORT ON THE

o Director of the U.S(.)l;;zznt and Trademark FILING OR DETERMINATION OF AN

: ACTION REGARDING A PATENT OR

P.O. Box 1450 TRADEMARK
Alexandria, VA 22313-1450
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court for the District of New Jersey on the following:
Trademarks or X Patents. ( the patent action involves 35 U.S.C. § 292))

DOCKET NO. DATE FILED U.S. DISTRICT COURT
3:13—cv—06016-MAS-DB/A0/2013 TRENTON, NJ
PLAINTIFF DEFENDANT
CUBIST PHARMACEUTICALS, INC. STRIDES, INC.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,468,967 10/22/2002 CUBIST PHARMACEUTICALS, INC
2 6,852,689B2 2/8/2005 CUBIST PHARMACEUTICALS, INC
38,058,238 11/15/2011 CUBIST PHARMACEUTICALS, INC
4 8,129,342B2 3/6/2012 CUBIST PHARMACEUTICALS, INC
5
In the above——entitled case,. the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
___Amendment _ Answer _ Cross Bill __ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above——entitled case, the following decision has been rendered or judeement jssued:

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

William T. Walsh s/ KIM STILLMAN 10/10/2013

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

4 of 424




UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,058,238 B2 Page 1 of 1
APPLICATION NO. : 11/739180

DATED : November 15, 2011

INVENTOR(S) : Thomas Kelleher et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

IN THE CLAIMS:
In Column 45, line 38, Claim 139, replace “claim 48" with -- claim 49 --,

In Column 47, lines 57 and 58, Claim 176, replace “greater than or 93%” with -- greater than or about
93% --.

Signed and Sealed this
Twenty-fourth Day of January, 2012

David J. Kappos
Director of the United States Patent and Trademark Office

50f424



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 117739,18¢ “onfirmation No.: 8837
Patent No. : 8,058,238 B2

Applicant : Thomas Kelleher et al.

Filed o April 24, 2007

Issued ; Movember 15, 2011

TC/AL ;1656

Examiner o Chih Min Kam

Docket No, C062-32/03 US

Customer No. © 34163

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 CER, § 1322

Apphicants hereby request that a Certificate of Correction be issued in the patent identified
above. The errors to be correcied are of a minor, tvpographical nature and are described 1n detall
on the enclosed PTO/SB/A4 form.

The errors occurred through the fault of the office; therefore, no fee is believed due at this

fime. Please charge deposit account no. S0-1986 if any fees are believed due at this time.

Respectfully submitted,

Dated:  December 28, 2011 /Nicholas M. Bovin/
Nichelas M. Boivin, Reg, Mo, 45,650
Attorney for Applicants

Cubist Pharmacenticals, Inc.

65 Hayden Avenue

Lexington, Massachusetts 2421
Tel: (781) B6G-8660

Fax: {(781) 8a0-1407

6 of 424



FTOISE44 {8907}

Approved for use through CEALEES. OME 08510032

U.5. Patent and Tragemark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Actof 19885, no persons are required 1o mspond to @ collection of information unless ¢ displaye @ vaiid OME control number.
{(Also Fopm PTO-1550)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : B,088,238 82
APPLICATION NO. 11/739,180

ISSUE DATE o November 18, 2011
INVENTOR{S}

Thomas Kelieher st al.

it is certified that an error appears or errors appear iy the above-identifiad patent and that said Lelters Patent
is hereby corrected as shown below:

i Column 45, iine 38, replace "claim 48”7 with -~ ¢laim 48 --,

In Column 47, lines 57 and 58, replace "greater than or 93%" with - greater than or about 83% .

MAILING ADDRESS OF SENDER (Please do not use customer number below).

Nicholas Boivin, Cubist Pharmacsudicals, Inc,
85 Hayden Avenue
Lexington, MA 02431

Thia coi'iemion of information is required by 37 CFR 1322, 1,323, and 1.334. Tha nfurr O s rauuires 1 ablain or retain g benefit by the pubic whithis 1o file
{and by the USPTO fo process) an apphoation. Confidentality is governed by 35 4. 8.C0 122 and 37 OFR 114, Thie collection s estimated io take 1.0 howr tn
complets, u.duumj gatheting. preparing, and subyniting the compisted app scaﬁm fo i 1o the 'JC;S*O Txm will vary depending upon the: individi
commants on the amount of ime vou require to complete this form andior suggestions for reducing ihis burden, should be sentiy tha Chisf information Qffics
U8, Patent and Trvcer“ar\ Office. U.S Department of Commerns, P.0, Box 1450, Alexandria, V& 23812 A480, DT NOT BEND FERS OR \.G:’DU;TrL
FOR \MQ Tor THIS ADDRESS. SEND TO: Attention Certifisate of Corrections Branch, Commissioner for Patents; P.O: Box 1450, Alexandria,
VA& 223431880,

if you need assistance i compieling the form, calt 1-800-PT0-8189 and sefect aption 2,

7 of 424




Electronic Acknowledgement Receipt

EFSID: 11717005
Application Number: 11739180
International Application Number:
Confirmation Number: 8837

Title of Invention:

HIGH PURITY LIPOPEPTIDES

First Named Inventor/Applicant Name:

Thomas Kelleher

Customer Number:

34103

Filer:

Nicholas M.C. Boivin

Filer Authorized By:

Attorney Docket Number:

C062-02/03 US

Receipt Date: 28-DEC-2011
Filing Date: 24-APR-2007
Time Stamp: 14:21:51

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no

File Listing:

D t . . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

C062_02_03_US_20111228_C 658909
1 Request for Certificate of Correction - —-€ no 2
rt_of_Cor.pdf
8cAbfebf445dfo0149f66e4a65fb01bd5f185)
909
Warnings:

Information:

8 of 424




Total Files Size (in bytes):| 658909

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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.

9 of 424




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

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/739,180 11/15/2011 8058238 C062-02/03 US 8837
34103 7590 10/26/2011

Intellectual Property Department
Cubist Pharmaceuticals, Inc.

65 Hayden Avenue

Lexington, MA 02421

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 O 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):

Thomas Kelleher, Weston, MA;

Jan-Ji Lai, Westborough, MA;

Joseph P. DeCourcey, Charlestown, MA;
Paul Lynch, Arlington, MA;

Maurizio Zenoni, Milan, ITALY;

Auro Tagliani, Pavia, ITALY;

IR103 (Rev. 10/09)

10 of 424



UNITED STATES PATENT AND TRADEMARK OFFICE

VRN TSRO

Bib Data Sheet

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.LpLo.gov

CONFIRMATION NO. 8837

FILING OR 371(c)
SERIAL NUMBER DATE CLASS
11/739,180 04/24/2007 o14
RULE
APPLICANTS

Thomas Kelleher, Weston, MA,;

Jan-Ji Lai, Westborough, MA;

Joseph P. DeCourcey, Charlestown, MA,
Paul Lynch, Arlington, MA;

Maurizio Zenoni, Milan, ITALY;

Auro Tagliani, Pavia, ITALY;

dad CONTINU ING DATA e dededdede e dedkde ke deok ke ke ek ek

6,696,412
which claims benefit of 60/177,170 01/20/2000

akad FoRE'GN APPLICATIONS hhkkhkhhkhkkhkkrkkkrk

[IF REQUIRED, FOREIGN FILING LICENSE GRANTED
“* 05/08/2007

GROUP ART UNIT

This application is a CON of 10/747,485 12/29/2003 ABN which is a DIV of 09/735,191 11/28/2000 PAT

ATTORNEY
DOCKET NO.

1656 C062-02/03 US

FILING FEE |FEES: Authority has been given in Paper
RECEIVED |No.

8591 No. for following:

Foreion Proy daimed. L yoq U o STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119 (a-d) conditions [ yes L o L et after COUNTRY | DRAWING | cLAIMS CLAIMS
met Allowance MA 11 53 1
Verified and

cknowledged Examiner's Signature Initials
JADDRESS
34103
TITLE
HIGH PURITY LIPOPEPTIDES

O All Fees

to charge/credit DEPOSIT ACCOUNT

U 1.16 Fees ( Filing )

Q1,17 Fees ( Processing Ext. of
time )

Q 1.18 Fees (Issue)

Q Other
Q Credit
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto.gov
APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
11/739,180 04/24/2007 Thomas Kelleher C062-02/03 US
CONFIRMATION NO. 8837
34103 POA ACCEPTANCE LETTER
Intellectual Property Department

Cubist Pharmaceuticals, Inc.

IR L A T
65 Hayden Avenue 000000050087820

Lexington, MA 02421

Date Mailed: 09/29/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 09/08/2011.

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.

/cbowen/

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

page 1 of 1

12 of 424
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Electronic Patent Application Fee Transmittal

Application Number:

11739180

Filing Date:

24-Apr-2007

Title of Invention:

HIGH PURITY LIPOPEPTIDES

First Named Inventor/Applicant Name:

Thomas Kelleher

Filer:

Nicholas M.C. Boivin

Attorney Docket Number:

C062-02/03 US

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1740 1740
Publ. Fee- early, voluntary, or normal 1504 1 300 300

14 of 424




Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2040

15 of 424




Electronic Acknowledgement Receipt

EFSID: 10975756
Application Number: 11739180
International Application Number:
Confirmation Number: 8837

Title of Invention:

HIGH PURITY LIPOPEPTIDES

First Named Inventor/Applicant Name:

Thomas Kelleher

Customer Number:

34103

Filer:

Nicholas M.C. Boivin

Filer Authorized By:

Attorney Docket Number:

C062-02/03 US

Receipt Date: 26-SEP-2011
Filing Date: 24-APR-2007
Time Stamp: 16:41:04

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $2040

RAM confirmation Number 3032

Deposit Account 501986

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

16 of 424




File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

793331
1 Issue Fee Payment (PTO-85B) CO62;22E::—FL>J:Y—:12L1 (:)9de6_|55 no 1

9f96613824221fde88ff9ff95de976d778442)
620

Warnings:

Information:

32100
2 Fee Worksheet (SB06) fee-info.pdf no 2
02ec42818e2457b177166fa36aec92a9e26
Warnings:
Information:
Total Files Size (in bytes); 825431

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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PTOISE/EY (01-09)

Approved fof use through TR, OMBGEST-0038

LS. Patent and Trademark Office; LS. DEPARTIMENT OF COMMERTE

Undar the Faperwork Reduction At of 1885, na pereens #ce raquirsd o respond (o 3 colisclion of information tritesk { displays 3 vaiiy CME controbnumber:

¢ SOWER OF ATTORNEY Application Kumber 739,180 h
OR Filing Uate Sprii 24, 2007
First Mamed inventoy Thomas Kellsher
ION OF POWER OF ATTORNEY o oo .
R%ggﬁg ??gMQFQFWSiEGFGATTGRNEY Title High Purity Lipopeptides
' AND Ast Uit 1856

. . ‘ N Examiner Rame Chih-Min Kam

\E:HANGE OF CORRESPONDENCE ADDRESS Attomey Docket Mumber | COBZ-02/03 18

1 A Power of Atloimey s submilied herewith.

Lo
OR
gr;f i heraby appoint Practitioner{s) associated with the following Customer 344903

2 Number as myfour attemey(s) or agant{s} & proseciie the application
deniified above, and to transact al husiness in the United Slates Patent
and Trademark Cfice conpacied tharewith

OR
1 1 hersby appoirt Practitioner{s) named below 23 myfour attormey(s) of agealis] o prosecute the applicstion identified above, and
e lotransact all business i the United States Patent and Trademark Ofce connanted therawith:

P

Practitioner{s) Mame Registration Number

Please racognize or change the correspondence address for the above-identified application to:
i The address associated with the above-mentionad Customer Number.
oRr

SR )
OR
1 Sirmor
bt individual Name
Address

City
Cournitry
Teisphone t Email t

State i Zip |

{ e the
U7 Applicantinventor.
s

oR
5&] Assignee of record of the entire irderest. See 37 CFR 3,71,
N Btatement gnder 37 CFR 3 73(0) (Farm FTOABAE] subrmitted hisrewih or fed on

Signature iNicholas M. Boivin/ Date September 8, 201
Namsz Nicholas M. Boivin Teleprone | {7871) 860-8680
Titis and Company intellectual Property Counsel, Cubist Pharmaceuticals, ing,. ‘

NQTE: Signatures of a8 the inveniors or assigness of recard of the entire intersst or thelr representative(s) are required. Submit muitiple Torms i miore than one
signature is required, see below™

E’Z} *Total m’______}"______ forms are submitied.

This collection of informastion is required by 37 OFR 1.31, 1,33 and 1,33, The information {5 vsgquired to-obtain or redain a-Denafit by the public-which is o Tile fand by ihe
USPTO 0 pracass) my appiication. Confidestiality is governed hy 3§ U.S.0, 122 and 37 OFR 111 and 1.14. This collection is estimated (0 {3he: 3 minuiesin comaiste;
ingiuding gatherng, preparing, and submilting the comipleted spplication fomm 1o the USPTO. Time will vary depending upos the individual case. -Amy - conimers 'on
the arount of g you requive 10 coimplete this form andfor suggestons for reducing this burden, should be sent to the Chief Information DFicer, 118 Patentand
Trademark Office, U5 Depattment of Commeres, PO Box 1480, Alexandta, VA 22313-1450, DO NOT SEMD FEES OR COMPLETED - FORMS TO THI
ADDRESS. SEND TO: Gommissionar for Patents, P.O. Box 1450, Alsxandriz, VA 22313-1480.

if you need assistance in complating the form, call 1-800-PTO-8199 and select-oplion 2,
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Aporowaf useifrough 0 FEXLH
U8 Patent and T n-ar& O"u:e U S L

STATEMENT UNDER 37 CFR 3.73(b}

AppiicantPatant Owner Cubist Pharmacauticals, Inc.

Application No./Patent No.. 11/738,180 Filadfssus Date: Aprl 24, 2007
Titlad:
Cubist Pharmacauticals, INe. s Corporation

{Type of Assignee, & .. COGTatinn, parnership, universily, o ment agansy. e

:Naﬁ.‘.e af Assignes)
siates that i s

1. PXi  the assignes of the enfire right, title, and interest i

2. 11 anassignee of less than the entire right, title, and interest in
""" {Tha extent {by percentage) of its cwnership interest is 3 Yy or
3. the assignee of an undivides interest in the entirety of {a cormplete assignment from ong ofshs jint inveniors was made)

the patent application/patent identified above, by virue of gither

A D1 An assignment from the invantor{s; of the patent applination/patent identified above. The agsignment was recaided in
the United 5 ates Patent and Trademark Offtce 2t Reel ) . Frame Jor for which a
sopy tharefore is aitached

& chain of il frony the iventoris), of the patent application/paent identified above, to the current assignes as followes

1 grome inventor Paul B, Lynch To- Persaptive Biosystams, Inc

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

Rest 024070 Frame 0280 . or forwhich & copy thersal is attached.
2. Fromy  Perseplive Biosystems, Ine, Tor Cubist Pharmaceuticals, Inc

The documient was recordad in'the United States Patent aad Tradenark Office at

Rewl U19202 ) . Frame GQ? ' . orforwhich a copy thereo! is attached.
3. From  Inventors T Cubist Pharmaceuticals, Ing:

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

ey o7 v . .
Reat U 19201 ) . FramsOBW ) . of forwhich 2 copy thedeof is. atiachad,
{w Additiongl documents in the chain ¢f title are listed on @ supplemental sheat(s),

] Asrequired by 37 CFR 3.73(b}(11i). the documentary svidence of the Chai of title frorm the original ownarto the assignee was,
""" ar concurrenth is being, submitied for recordation purauant to 37 CFR 3

INOTE: & separate copy {ie., atrue copy of the origingl assignment docurnar ntte)) must be submitted to Assignment Division in
accardancs with 37 GFR Part 3, to rénord the assignment in the records of the USPTO. Sas MPEP 302 .08}

The undersigned {whosa title i supplied below) is authorized to act on bebalf of the assignee.
IMicholas M. Boivind 09/08/2011
- 'Signature ' Pate
Jichoias M. Bolvin P Counssl
Printed or Typed Name ' ' )
This sotiection of m‘o..nam,.‘ s re:gu(re'i nv 37 F"*‘ The informalion i l’Bqdi'F-ﬁh oam w :Ltam ] b&ﬂef] by 1h

)

350022 and 37
3 'ed appication fonnto
yond reguine to complats this form sdior suggeetions for reducing this burden; ohnuic bf: :,e:*t tho fhe \.mef Enhrrwahon OFFLLU k &
Depaniment of Commeree, .0 Box 1450, Alexgodta, VA 223131480, DO NOT SEMD FERS OR COMPLETED FORME TOTH

tor Patents, P.0. Box 1450, Aluxandria, VA 283131450,

IS ADDRESS

if you nEed asyistance in Compleling e fomm, call 1-B0ETO-8199 and 5& st oo 2.
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CUBR~Y
ASTIGHMENT
I/¥e,
{1} Psul D. Lynch ,
residing at
{1} 28 _Cvpress Road
Arlington, MA 02474 R

for good and valuable consideration, receipt of which is
hereby ackunowledged, have assigned, sold and transferred to
nd do hergby assign, sell and transfer to PERSEPTIVE

a
BIOSYSTEMS, INCOBRPORATED & corporation organized and

existing under the laws of the STATE OF DEIAWARYE and having
an office and a place of business at H00 QLD CONNECTICUT
PATH, FRAMINGHAM, MASSACHUSETTS 01701 its successgrs and

assigns: {1} #8¢ entire right, title amd interest in tne

United States and in all countriss throughout the world in
and to any and all myfour inventions and discoveries
disclosed in the application for Letters Patent in the
United States entitled: BIGH _PURITY  LIPQPEPTIDES,
LYIPOPEPTIDES MICELLES AND PROUEGSSES FOR PREPARING S3ME, and

filed in the United States Patent and Trademark Qffice on
NOVEMBEER 28, 2000, under Serial Number 08/7735.183%.,

including any renswals, revivals, reissues; reexamninatioens,

extensions, continuations and divisions thersof, and any
substitute applications therefor; (2} the full and complets
right to file patent gpplications in the name of PERSEPTIVE

BIOSYSTEMS, INCORPORATED its desighee, or in my/our nawes

st PERSEPTIVE BICSYSTEME, INCORPORATED or its designeets

election, on the aforesaid Iinventions, discoveries and
. . . . . . . 7 L

applications in all countries of the worid; (3] B entire

right, title and interest in and to any Letters Patsnt

page _1 _ of

3
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which may issue therson in the United States or in any
ather country of the world and any renewals, revivals,
reigsues, reexaminations and axtensions cof the same; and

(4 the entire right, title and interest in all Convention
and Treaty Rights of all kinds thereon, including w without

i+ation all rights of priority in any country of the

N

1
werld, in and to the above ipventions, discoveries and

1/We herehy authorize and reguest the competent

:ﬁ

suthorities to grant and to igsue any and all such Letlers
patent in the inited States and throughout the world to

PERSEPTIVE BIQSYSTEMS INCORFORATED as the assignee of the

entire right, title and interest therein. as fully and
entirely as the same would have been held and enjoyed by
me/usz had this assigoment, sale and transfer not been made.

1/We agree, at any time, upon the reguest of
CERSERTIVE _BIOSYSTEMS, INCORPORATED to execute and g

deliver to  PERSEPIIVE BIQSYSTEMS, INCORPORATEDR  any

additional spplications for patents for said inventions and
discoveries, or any part or parts thereof, and any
applications for patents of confirmaticon, registrabion and
importation bassd on any Letters Patent issuing on said
inpventions, discoveries or applications, and divisions,

continuatioms, renewals, revivals, raissues, resxaminations

..3
Q.
b
b3
""1’
b
e
m
Q
=}
n
rt
o
45
I
31]
O
ts

1/¥e further agrse at any time to executs and to

iver upen reguest of PERSERTIVE BIOSYSTEMS, INCORPORATED

foot

93

e

ok additional documents, 1if any, as are NecESsary or
desirable to secure patent protec ion on said inventicns,
discoverigs and applications throughout all countries of
th

o

worid, and otherwise to do The necessary to give full

effert to and to perfect the rights of PERSEPTIVE

BYOSYSTEMS, INCORPORATED under this Assignment, including

the execution, delivery and procurement of any and aikl

.

oy L
w2 {0
1
X

e el
T L2
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rransfer and

surther doouments evidencing this assignx ment
sals as may be necessary or desirable.
hSSIGNORE
R SEL)
T Mf/i Q?jf%gbfm
PAUL D AYNVF‘ i
7;2""; {‘“.‘ P
on this _fJ day of ;@%nwa . L

PAUL D. LYNCE (1L ifsnallv BQQEAXQC
be wie e, fa Nptary Publ ic in and forx ./ LGS

Assignment and duly acknowledged
was executed for the uses and pu

[l
~ 8

~dz¢ﬂw

oy

0

"

N

ﬁ%%?§§ . and execubed the fo*eg ing

to me that such ASS yignment
rpOses rherein expressed.

ﬁctaty Pqpkgc

P
=
AR AR

5
>

Lal
O
Py

page 3.
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UN?HEBSLHES?ATENTANQTEA@EMARK(WFKE

FOR INTELLECTHAL PROFEHTY aND
Patene ang FRADEMARK D3FFICE

APRIL 27, 20607

PTAS

oommmmooneer
i
I

e
Touo0on000l
]
i

CUBLIST PHARMACEUTICALS, IHC,
£% HAYDEN AVENUE
INTELLECTUAL PROPERTY
LEXINGTON, MA QR4Zl

UNITED STATES PATENT AND TRADEMAREK OFFI

FVICHE
NOTICE QF RECCORDATION OF ASSIGNMENT DOCUME

il

T

T ENCLOCSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE .S, PATENT AND TEADEMARK OFFICE. A COMPLETE MICROFILM COFRY IS
AVAILARBLE AT THE ASSIGNMENT SEARCH ROOM ON THE REBEL AND FRAME NUMBER
REFERENCED HELOW.

3 3
i

PLEASE REVIEW ALL INFPORMATION CONTAINED ON TEIZ NOTICE., THE
'N?ORWA 10K TC TAINED ON THIb RECORDATION NOTICE REEFLECTS THE DATA
RESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOQULD

oy
-
3R

UF,

’LVD ANY BERORS OF HAVE QUESTIONS CONCERNING THIS NGTICE, YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPREARS ON THIS NOTICE AT 5371-272-23350.
PLEASE SEND REQUEST F DP CORRECTION TO: U.S. PATENT AND TRADEMARK GFFIL

MRIL STOF: ASSIGNMENT SERVICES BRANCH, FP.O. BOX 1450, ALEXANDRIA, VA 2

RECORDATION DATE: 04/24/73007 REEL/FRAME: 019202/0011
NUMBER OF BAGES: 4

BEIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS) .
DOCERT NUMBER: CU062-02/03 U3

e i

ASSTENOR :
PERSEPTIVE HIOSYSTEME, INC. NOC DATE: 02/13/29001
ASSIGNEE::
CUBTET PHARMACEUTICALS, INC.
€5 HAYDEN AVENUE
LEYINGTON, MASSACHUSETTS 02421

>

} FILING DATE:

SERIAL NUMBER: 117331
PATENT NUMBEE: ISSUE DRATE:
TITLE: HIGH PURITY LIPOPERTIDES

)
o

fe)

PO Box 1450, Alexandria, Virging 223131480 —wwwnseio
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ASSTCGNMENT

WHEREAS, the undersigned, PERSEPTIVE

BIOSYSTEMS, INCORPORASED, a corporation organized and

existing under the laws of the STATE OF DELAMARE and

having an office and a place of business at 588 OLD
CONNBCTIOUT BATH, FRAMINGHAM, MASSACHUSETTS 01701, has

full right to convey the entire interest in the invention
entitled: BICH PURITY LIPOPEPTIDES, LIPOPEPTIDES

LR N

(CICRLLES AND PROCESSES FOR PREPARING SAME, and filed in

3ok Nl Aot

angd Trademark Cffice on NOVEMBER

[

tha United States Paten
28, 2000, under Serial Number 08/735,181; and
WHERERAS, CUBIST PHARMACEUDICALS. INCORPORATED,

corporation organized and sxisting under the laws of

a8
the STATE OF DEIAWARE and having an office and a place of
business abt 24 EMILY STREERT, CRMDBRIDGE, MASSACHUIETTS
02139, i8 desirous of acguiring the entire interest in

application

@
ot

.

aid invention, in said United States paten
nd in any Letters Patent which may issue ©

NOW, THEREFORE, beas it known that

s3]
Lt

&)

eregn;
or good and
e

I3
£

o

valuable consideration, the receipt and sufficienc
which 1= hereby acknowledged, the undersigned Has sold,

assignad and transferred to and does hereby sell, assign,

and transfer to CUBIST PHARMACEUTICALS, IRCORPORATED, its
successnrs, assigns and legal representatives: (1) the /&
entire right, title and interest in the United States and
in &ll countries throughout the world in and to any and

all inventions and discoveries disclosed in saild patent
application, inciuding any renewals, revivals, reissues,
reexaminations, extensions, continuations and divisions
therecf, and any substitute applications therefor; {2}

the full and complete right to file patent applications
in the name of CUBIST PHARMACEUTICALS, INCORPORATED its

designee or its designee'’s election, on the aforesaid

L e h: F =
}:‘C‘-\;«e - [ =
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inventicons, discoveries and applications in all countraiss
of the world; (3} Eﬁ% entire right, title and interest in
angd to any Letters Patsnt which may issue thereon in the
United States or in any other country of the world and
anv renewals, revivals, reissves, reexaminations and
sxtensions ¢f the sane;: and (4} tﬁg entire right, title
a 1

interest in all Cenvention and Treaty Righis of zl

f

kinds thereon, including without limitation all rights of

sriority in any country of the world, in and to the above
inventions, discoveries and applications.

PERSEPTIVE BIOSYSTEMS, INCORPORATED hereby

authorizes and reguests the competent authorities to
graznt and to issue any and all such Letters Patenlt in the
United States and throughout the worid to CUBIST
PHARMACEUTICALS, INCORPORATED as the assignes of the

entire right, title and interest therein, as fully and
entirely as the same would have been held and enjoyed by

PERSEPTIVE BICSYSTENMS, INCORPORATEDR had this assignment,

sale and transfsr not been made.

PERSEFTIVE BIOSYSTEMS, IHCORPORATED agrees, at
any time, upon the reguest of CUBIST PHARMACEUTICALS,
IRCORPORATED to executs and to deliver to CUBIST
PHARMACEUTICALS, INCORPORATED any additional applicaiions

a3

for patents for said inventions and discoveries, or any
part or parts thereof, and any applications for patents
of confirmation, registration and importation bassd on
any Letters Patent lssuing on said inventions,
discoveries or applications, and divisions,
continuations, renewals, revivals, resissues,
resxaminations and extensions thereof.

PERSEPYTIVE BIOSYSTEMS, INCORPORATED furthex

agrees &t any tims to execute and to deliver upon reguest

of CUBIST PHARMACEUTICALS, INCORPORATED such additional

documents, if any, as are necessary or desirable to

spcure palbent protection on sald inventions, discoveries

page _Z _ of _3

ASSIGH.Z
27871
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and applications throughout all countries of the world,
and otherwise to do the necessary to give full effect to
rights of CUBIST PHARMACKUTICALS

i-d

and to werfect the

INCORPORATED under this Assigmment, including the
b, vl

execution, delivery and procurement of any and all
further documents evidencing this assignment, transfer

and sale as may be necessary or desirable.

ARSIGNQOR:

(e WS - ES:
W Herehe T Gy
/PERSEPTIVE BIOSYSTEMS, INCOREGRESED
i }%eph BN Malandrakis

4
rregident
PerSepitive Biosystems, Ino.

5 A
On this ff_ day of ﬁ«éwﬂz/“ , 280
Joseph E. Maslandrekis perscnally appeéred before me, a

Notary, Dubl;/in and faor &mﬂ&m«‘% —tj{_&e‘:/

L . and executdd the foregoing
Asalsﬁ%ent and duly acknowledged to me that such
Assignment was sxecuted for the uses and purposes therein
expressed.

v,

A iy

"NEtarY Public

AESIGHN.2
27671
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WAL BN P R R O N T - A At
3

TO:CUBIST PHARMACEUTICALS, | X, COMPANY:G5 HAYDEN AVENUE. -

UNITESD BTATES PATENT AND TRADEMARK GFFICE

UHoeR SECRETARY OF GOVMERTE POR INTELLECTUAL FROFERTY AND
Dimzeron oF THE Unmen STATSy PATENT an0 TRapEsark OSFiCE

BTAS *E ; v *
CUBIST PHABMACEUTICALS, INC. j 500264021A

55 HAYDEN AVENGE = BB
INTELLECTUAL PROPERYTY
LEXINGTON, Ma (§2421

RERIL 24, 2007

UNITED STATES PATENT AND TRADEMARK CFFIC
WOTICE OF BECORDATION CF ASSTGNMENT DOC \M"“NT

THE ENCLOSEDR DOCDMENT HAS BEEN RECORDED BY THE ASSTGMMENT DIVISION OF
THE U.&,. PATENT AND TW’DEMA‘%K OFFICE. A COMPLETE MICROFIIM COPY IB
AVAILABLE AT THY ASSICNMENT SEARCH ROOM ON THE REEL AND FRAME NIMBER
REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED OGN THIS NOTIC THE

INFORMATION CONTAINED ON THEIS RECORDATION NOTICE REFLECTS THE DATA

PRESENT IN THE BATENT AND TRADEMARK ASSIGNMENT SVYSTEM. IF ¥YQU SHOULD

FIND ANY TRRORS OR HAVE QUESTIONS CO?‘CV‘RNTNKJ THIS NOTICE, YCOU MAY

CONTACT THE BEMPLOYEE WHOSE MNAME APPEARS (.‘N HIS NOTICE AT B71-272-3350.
PLEASE SEND REQUEST FOR CORRECTION TO: .S, PATENT AND TRADEMARK OQFFICE,
MATI, STON: ASSICKMENT SERVICES BRANCH, P.0. BOX 1450, ALEXANDRIA, VA 22313.

RECCRDATION DATER: (472472007 KERL/FRAME: 018201/08%7
KUOMBER OF PRGES: @

BRIEF: ASSICHNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS) -
DOCKET MUMBER: C0862-02/03 U8

ASSIGNOR:
KELLEHER, THOMAS J. DO DATE: 0171272001
ASSTGNOR:
LAY, JAN-JI 0O DATE: 01/12/2001
ASSIGNOR
DECOURCEY, JOSEPH P. DOC DATE: D2/01/2001
ASSISNOR:
ZENONT, MAURIZIC DOC DATE: D1L/19/2001
TENOR:
TAGukAxIp VORD R DOC DATE: §01/18/20CG1

PO, Box 1450, Alekandiiz, Virginle 223131450 - wawussto o0y
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ASSLIGNEE:
CUPIST PHARMACEUTICALS, INC.
£5 HAYDEN AVENUE
LELINGTON, MASSACHUSETTS O24Z1

SERIAL NUMBER: 11738180 FILING DATE:
PATENT NUMBER: ISSUE DATE:
TITLE: RISH PURITY LIPOPEPTIDES

e
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S SIGNMENT
I/¥e,
o . si}'z%éEA“f : “wetTSher e T
(2} Jan-di Lal ;
(37 Joseph T, DeCouroey v
{4} Paul D. Lynch ‘
(%Y Maurizio Zemgni . &nd
(&} Aurxo R Tagliani , s
residing, respecii ivaly, at
117 36 Laxfield Street
Weston, MA 02433 P
(27 5 Roy Streeld
_wWastborough, MA N1583 ;
i3y 3 Auburn Street
rharlestown, MA 023 25 . N ‘
(4 £8 Cypress Road
arlington, MA (2474 .
i3y Via Fleming #7
vaullo, Milan 20067
Itsiy ] ; and
{6} Via Marsugoni #1
Pavia, 1talv 27100 ;
for gﬁod and valuable consideratiocn, receipt of which ig¢
hereby acknowledged, bhave asszigned, sold and transierred to

and de hereby assign, sell and rransfer to CUBIST

CARLS, INCORPORATED & ©OoXpo ration organized and

C
existing under tha laws of the STATE QF DELAWARE and having

sn office and a place of business at 24 EMILY STREET
CAMBRIDGE, MRSSACHEUSETTS 02139 its successers and as51gns:
11 the entire vight, title and interest in  the

United Statess and in all counitries throughout the world in

page _1i of _&
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and teo any and all my/ our ipventions =snd discoveries
disclosed in the application for Letters Patent in the

8
inited States entivied: BIGH FURITY LIPORPERTIDES:

LIPOPERTIDES NI,ExLEQ AND FROCESSES FOR_PREPRRING SAME, &bhd
Filed IETEHETURITED gStates Ba stent-and-Pradensri—office-on

;‘-';'\ -

2008, under Serial Number 08/735.383,

)
P
)
4
les]
’(
')’3
N
o

including any renewals, revivals, reissues, reexaminations,

extensions, continuations and divisions therscf, and any

substitute applications therefor; (2} the full znd complete

right to file watent applications in the name of CUBIST

DHARMACEUTICALS . ENCQRPORATED its designee, oY in my/our

names at CUBIST PHARMBCEUTICALS, INCORPORATED ox its
e

sction, on the aforesaid inventions;

countries of the world:

ot

[o %
'.}
o
0
)
z
[0
4
w
w
w
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o
ie]
T
é“.l
,,6
e}
£
1

ions in al
-itle and interest in and to any
Letters Patent which may igsus therson in the Un nited States
or in any other couniry of the world and any renewals,
revivals, relissues, reexaminations and extensions of the
ame: and (4} the entire right, title and interest imn all
ation and Treaty Rights of all kinds thereon;
including without limitation all rights of priority in any
country of the worid, in and To the shove inventions,
o and applications.
1/We hereby authorize and request the compeltent
authorities te grant and to jssue any and all such Letters
patent in the United States =nd throughout the world teo
CUBLST PHARMACEUTE ‘CALS, INCORPORARTED as the assignee of the
it

o
*f
11

ight, title and interest therein, as fully and
entirely as the same would have besn held and eniayed by
we/us had this assignment, sale and transfer not been made .

i/We agree, at any time, upon the reguest ol
TST  PHARMACEUTICALS, THCORPORATEDR o execute and - to
vy te CUBIST PHARMACEUTICALS IKNCORPOBATED any

Y
additional applications for patents for sald inventions and
discoveries, or any part or parts thereoi, and any
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registration and

1ssu1ng on said

1/We further agree at any tinme to exequte and to

duiiver upon regusst of CURISY PHRARMACEUTICALE,
i

NCORFORAILD such additicnal documents, if any., a5 are

necessary of desirable TO secure patent protection on said
inventions, discoveries and applications rhrpuaghout all

countries of the werld, and oiherwise to da the DRCESSary

to give full effect to and to perfect the rights of CUBIET
CPHARMACEUTICALS, INCORPCRATED under this Assignment,

inciugding the execution, delivery and procure sment of any
and &11 further documents evidencing this assignment,
or desirable.

l"h

rransfer and sale as may he necsssary

ASSIGRORS:

Y Jhe. 1-12-0) (1)

THOMAS J. szt* LEHER

on this g%g?%;day of izgwmﬁmﬂ , &t
THROMAS J. KELLE ER (1\_E§rson§lly}appeared
pefore me, & hota in and for 3 =
‘Jﬁﬁéﬁﬁé NGE0 s daaseits. ., and executed t foregoing
Acwlazmﬁnt aﬁﬂ chiy acknowledged to me that guch Assignment
s

was executed for the use angd purpesses rherein expressed.
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o
yor
?.11
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RN~ T RET . (S S ERA LAY ABREAER G e
hefore me, & No rv Public in and for 3
*ﬁﬁmi$u€EXjﬁﬁgﬁmﬂhdﬁmhﬁ , and exs ng
nssignment and duly acknowledged to me that sur& R ignment

was executed for the uses and purposes therein expr essed.

A,%f “z/ /
f/// ot

fsc,
Lar
bt

JOSEPH P. DeCOURCEY

Witnessed

Signaturs:

Name

Signature:

Name

page _4  of &

ASTIGN.J
1871

35 0f424



)

JAN~J1 LAT

day of

On this ? .
GAN-JT - LAT e . A2 }..perscnally appearsd
before me, & Notarv Pubt*r in znd for
, and executed the foregoing
Assignment and & 1} acknowledged to me that such Assignment
was executed for the uses and purposes thersin expressed.

witnessed:

o :'*;:r
- G
i

bas
o, feed

K&

Notary Public

< 4’2 (3}
JOSEPH P De&‘bua EY §/

B

. ;
Signaturs R STE NI & TN LEnY
3 :
5
Name Rosa  LEoKE
7 { }
. i3/ 5y
Signature: \ odie %ﬁg¢a~’
) §

Name : CaRle  walas
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PEUL D. LYNCH
on this __ day of , , ; ,
PAUL D, LYNCH (4} per sonally appsared
Y " Mo e A @ A .~ 3 e
Lefore mg, @ Notary” pablic tnand-for i aenma

, and exec&ted ~~he ioreamn
Assignment cmc duxv scknowledged to me that such Assignment
was aexecuted for the uses and purposes therein exprassed.

Notatry Public

-~

/&f'{»%\a 4%2,;,_ 0 Mé( /

MAURIZIC ZENONI

t4z
oo

Witnessel:
™ At
{;) Fs f\\ H §§(’§ .
signature: NisgasedD L oafidad ~
Name L ErcAnnEo BHADELL]

Signature: Wil

Name : e CAREBON

i,, 77 A JECEES
A4

/4 f.-’ ~ B )
el Colerlenaoca i8]
RUR\J R. TAGLIA

il
el
ot
a?
‘:‘
¥
("u
>
(g‘f&":’
i
-
{
T,
%f>

v "~ ’X’
[ Z \
Signature: iVeY ("W‘VQ{\%

Name ! Py T AR EON
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ACKNOWLEDGEMENT OF ASSIGREER:

CURTIST PHARMACEUTICALS. INCORPORATED

>
%

Alan D. Watson h o
Senigy Vice President,
Corporate Uevelopment

s —

On this «/*jwi day of \ﬁﬁwﬁgﬁﬁgf ; g§§a¥4
Alan D, Watson personally appearad be%@xe me, a Notary
Pubiic in and fOr the eqmduw o Midadiose Vage : , and
duly acknowledged the executdd Assignmen on behalf of the

Assignees.

e
L

o 'f* g 3 . e -

Nopiry Publigh
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Electronic Acknowledgement Receipt

EFSID: 10904336
Application Number: 11739180
International Application Number:
Confirmation Number: 8837

Title of Invention:

HIGH PURITY LIPOPEPTIDES

First Named Inventor/Applicant Name:

Thomas Kelleher

Customer Number:

34103

Filer:

Nicholas M.C. Boivin

Filer Authorized By:

Attorney Docket Number:

C062-02/03 US

Receipt Date: 08-SEP-2011
Filing Date: 24-APR-2007
Time Stamp: 16:47:55

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
636098
C062_02_03_POA_SB_81_For
1 Power of Attorney no 1
m.pdf
99¢2706371e19691ece4ce68b9b02a4f59b)
6ecd2
Warnings:

Information:
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R R R 6917443
Assignee showing of ownership per37 | C062_02_03_US_Statement_U

2 CFR3.73(b). nder 3 73 _SB_96_Form.pdf no 20
3d5ba37bf5acacd9f8e1b744a067ba312al
bcb01
Warnings:
Information:
Total Files Size (in bytes); 7553541

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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

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

| EXAMINER |
34103 7590 09/07/2011
Intellectual Property Department KAM, CHIH MIN
Cubist Pharmaceuticals, Inc.
65 Hayden Avenue | ART UNIT PAPERNUMBER |
Lexington, MA 02421 1656
DATE MAILED: 09/07/2011
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
11/739,180 04/24/2007 Thomas Kelleher C062-02/03 US 8837

TITLE OF INVENTION: HIGH PURITY LIPOPEPTIDES

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional YES $755 $300 $0 $1055 12/07/2011

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 If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (f required) and 1/2
the ISSUE FEE shown above.

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

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

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

Page 1 of 3
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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
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (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
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated 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

malntenance 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
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

34103 7590 09/07/2011
Intellectual Property Department Certificate of Mailing or Transmission
Cubist Ph. icals. 1 I hereby certify that this Fee(s) Transmittal is being deposited with the United
ubist Pharmaceuticals, Inc. States Postal Service with sufficient postage for first class mail in an envelope
65 Hayden Avenue addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Lexing ton. MA 02421 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/739,180 04/24/2007 Thomas Kelleher C062-02/03 US 8837
TITLE OF INVENTION: HIGH PURITY LIPOPEPTIDES
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $755 $300 $0 $1055 12/07/2011
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
KAM, CHIH MIN 1656 514-009000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 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).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(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 v. epending 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 toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgrla Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlss1oner 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 STATES PATENT 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

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
11/739,180 04/24/2007 Thomas Kelleher C062-02/03 US 8837
| EXAMINER |
34103 7590 09/07/2011
Intellectual Property Department KAM, CHIH MIN
Cubist Pharmaceuticals, Inc.
65 Hayden Avenue | ART UNIT PAPERNUMBER |
Lexington, MA 02421 1656

DATE MAILED: 09/07/2011

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 O 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 0 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.

Page 3 of 3
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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.

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.

. 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.

. 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).

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.

. 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)).

. 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.

. 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.

. 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)

. . 11/739,180 KELLEHER ET AL.
Notice of Allowablllty Examiner Art Unit
CHIH-MIN KAM 1656

-- 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 MPEP 1308.

1. [X] This communication is responsive to 5/27/2011.
2. X The allowed claim(s) is/are 2-29.31-36.38-44.47-52,54-56,58-86 and 88-200.

3. [ Acknowledgment is made of a claim for foreign priotity under 35 U.S.C. § 119(a)-(d) or (f).
a) JAI  b)[J Some*c) [] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [0 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.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [0 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [Jhereto or 2) [] to Paper No./Mail Date .

(b) [0 including changes required by the attached Examiner's Amendment / 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. ] 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. [ Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date

3. [ Information Disclosure Statements (PTO/SB/08), 7. X Examiner's Amendment/Comment

Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance

of Biological Material

9. [JOther i

/Chih-Min Kam/
Primary Examiner, Art Unit 1656
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110808

45 of 424




Application/Control Number: 11/739,180 Page 2
Art Unit: 1656

DETAILED ACTION
Status of the Claims
1. Claims 2-29, 31-36, 38-44, 47-52, 54-56 and 58-200 are pending.
Applicants’ amendment filed May 27, 2011 is acknowledged. Claims 2-4, 6, 7, 10, 54,
55, 58, 62, 76, 82, 83, 85, 87-92, 94, 95, 108, 109 and 115 have been amended, claim 1 has been
cancelled, and new claims 161-200 have been added. Therefore, claims 2-29, 31-36, 38-44, 47-
52, 54-56 and 58-200 are examined.

Withdrawn Claim Rejections - 35 USC § 112

2. The previous rejection of claim 8-29, 31-36, 38-44, 47-52, 55-56, 58-114 and 116-160
under 35 U.S.C.112, second paragraph, is withdrawn in view of applicants’ amendment of the
claims and applicants’ response at page 35 in the amendment filed May 27, 2011.

Withdrawn Claim Rejections - 35 USC § 102

3. The previous rejection of claims 1 and 54 under U.S.C. 102(e) as being as anticipated by
Baker ef al. (US RE39,071 E) is withdrawn in view of applicants’ amendment to the claims,
applicants’ cancellation of the claims, and applicants’ response at page 34 in the amendment

filed May 27, 2011.

Withdrawn Claim Rejections - Obviousness Type Double Patenting

4. The previous rejection of claims 1 and 54 under the judicially created doctrine of
obviousness-type double patenting as being unpatentable over claims 18-20, 26, 28 and 29 of
U.S. Patent RE39,071 E is withdrawn in view of applicants’ amendment to the claims,

applicants’ cancellation of the claims, and applicants’ response at page 34 in the amendment

filed May 27, 2011.
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Specification
5. Applicants’ amendment to the specification regarding “CROSS-REFERENCE TO
RELATED APPLICATIONS” at page 1 lines 5-9 is acknowledged. Applicants’ petition filed
May 27, 2011 under 37 CFR 1.78(a)(3),(6) to accept an unintentionally delayed priority claim

has been granted.

Examiner’s Amendment

An Examiner's Amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview with
Nicholas M. Boivin on August 16, 2011.

Examiner’s Amendment to the Claims:

Cancel claim 87.

Claims 2-4, 6, 54-56, 58, 60, 62-76, 80, 89, 94-96, 98, 116-127, 129, 133, 142, 149-160,
162, 171-179, 184, 189, 191-194 and 196-200 have been amended as follows:

2. (Currently Amended) A composition comprising essentially pure daptomycin

purified by a process comprising the steps of:
(a) subjecting daptomycin to conditions forming a daptomycin aggregate; and

(b) obtaining atleast-apeortion-of the essentially pure daptomycin from the

daptomycin aggregate.

3. (Currently Amended) A composition comprising daptomycin that is
substantially free of anhydro-daptomycin and substantially free of 3-isomer of

daptomycin, the daptomycin being purified by a process comprising the steps of:
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(a) subjecting daptomycin to conditions forming a daptomycin aggregate; and

(b) obtaining atleast-apeortion-of the daptomycin that is substantially free of

anhydro-daptomycin ane or substantially free of 3-isomer of daptomycin from the

daptomycin aggregate.

4. (Currently Amended) The composition according to claim 3 that is
essentially free of anhydro-daptomycin, wherein the step of obtaining the daptomycin that
is essentially free of anhydro-daptomycin from the daptomycin aggregate further

comprises the steps of:

(c) subjecting the daptomycin aggregate to conditions to form monomeric

daptomycin; and

(d) obtaining atleast-apertion-of the daptomycin that is essentially free of

anhydro-daptomycin from the monomeric daptomycin.

6. (Currently Amended) A composition comprising purified daptomycin
that is substantially free of each of impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12,

the purified daptomycin being obtained by a process comprising the steps of;
(a) subjecting daptomycin to conditions forming a daptomycin aggregate;

(b) subjecting the daptomycin aggregate to conditions forming monomeric

daptomycin; and

(c) obtaining atHeastapeorttonof the daptomycin from the monomeric

daptomycin, the daptomycin aggregate or a combination thereof.

54 (Currently amended) A purified-daptomyein pharmaceutical composition

comprising essentially pure daptomycin purified by a process comprising the steps of:

(a) forming micelles comprising daptomycin;
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(b) converting the micelles to a non-micellar daptomycin composition comprising

daptomycin in a non-micellar state; and

(c) obtaining atdeastaperttonof the purified daptomycin from the micelles, the

non-micellar daptomycin composition, or a combination thereof.

55. (Currently Amended) The pharmaceutical composition of claim 54 comprising
daptomycin of at least abeut 98% purity measured relative to daptomycin impurities 1-14
defined by peaks 1-14 shown in FIG. 12.

56. (Currently Amended) The method pharmaceutical composition of claim 54 wherein

the eompeositionis daptomycin of is at least abeut 99% purity pure.

58. (Currently Amended) A new composition comprising daptomycin of greater than
or about 93% purity relative to daptomycin impurities that arise in fermentation or purification of
daptomycin, and wherein the daptomycin impurities comprise impurities 1-14 defined by peaks
1-14 shown in FIG. 12, and the daptomycin is obtained by a process comprising the step of
forming a micelle comprising daptomycin.

60. (Currently Amended) The composition of claim 58, wherein the purity of
daptomycin is at least 93% 93%.

62. (Currently Amended) A purified daptomycin composition comprising
daptomycin of greater than or about 93% purity relative to impurities 1-14 defined by peaks 1-14
shown in FIG. 12, the daptomycin being obtained by a process comprising the step of forming an

aggregate comprising daptomycin.

63. (Currently Amended) The daptemyeinr composition of claim 62, wherein the
purity of daptomycin is at least 95% 93%.

64. (Currently Amended) The composition of claim 58 wherein impurity 1 is present

in an amount no more than abeut 1%.
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65. (Currently Amended) The composition of claim 58 wherein impurity 2 is present

in an amount no more than abeut 0.5%.

66. (Currently Amended) The composition of claim 58 wherein impurity 3 is present

in an amount no more than abeut 1%.

67. (Currently Amended) The composition of claim 58 wherein impurity 4 is present

in an amount no more than abeut 0.5%.

68. (Currently Amended) The composition of claim 58 wherein impurity 5 is present

in an amount no more than abeut 0.5%.

69. (Currently Amended) The composition of claim 58 wherein impurity 6 is present

in an amount no more than abeut 1%.

70. (Currently Amended) The composition of claim 58 wherein impurity 7 is present

in an amount no more than abeut 1%.

71. (Currently Amended) The composition of claim 58 wherein impurity 9 § is

present in an amount no more than abeut0-5% 4%.

72. (Currently Amended) The composition of claim 38 64 wherein impurity 46 8 is
present in an amount no more than abeut0-5% 1%.

73. (Currently Amended) The composition of claim 38 71 wherein impurity H- 8 is

present in an amount no more than abeut0-5% 1%.

74. (Currently Amended) The composition of claim 58 wherein impurity 12 is

present in an amount no more than abest 0.5%.

75. (Currently Amended) The composition of claim 58 wherein impurity 14 is

present in an amount no more than abeut 0.1%.

76. (Currently Amended) The composition of claim 62, wherein the daptomycin is

obtained by a process comprising;
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a) subjecting a daptomycin solution to conditions forming a daptomycin aggregate;
b) separating the daptomycin aggregate from low molecular weight contaminants; and

c) subjecting the daptomycin aggregate to conditions in which the daptomycin aggregate

dissociates into daptomycin monomers.

80. (Currently Amended) The composition of claim 79, wherein the daptomycin
monomers ef are separated from the high molecular weight contaminants by a size selection

technique.

89. (Currently Amended) The composition of claim 82, wherein the aggregateisa
micelle eensisting consists of daptomycin.

94. (Currently Amended) The composition of claim 93, wherein the mieele
comprising daptomycin preparation of step a) that comprises micelle ts-at has a pH of 2.5 to 4.7,

and the preparation further comprises 300 to 500 mM NaCl and is at a temperature of 2-15
degrees C.

95. (Currently Amended) The composition of claim 62, wherein the daptomycin is

obtained by a process further comprising;

b} a) separating the daptomycin aggregate from low molecular weight contaminants; and

e} b) subjecting the daptomycin aggregate to conditions in which the daptomycin

aggregate dissociates into daptomycin monomers.

96. (Currently Amended) The composition of claim 95, wherein the daptomycin
aggregate of step b} a) is separated from the low molecular weight contaminants by a size

selection technique.
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98. (Currently Amended) The composition of claim 97 further comprising separating

the daptomycin monomers obtained from step e} b) from high molecular weight contaminants.

116. (Currently Amended)  The composition of claim 62 wherein impurity 1 is present

in an amount no more than abeut 1%.

117. (Currently Amended)  The composition of claim 62 wherein impurity 2 is present

in an amount no more than abeut 0.5%.

118. (Currently Amended)  The composition of claim 62 wherein impurity 3 is present

in an amount no more than abeut 1%.

119. (Currently Amended)  The composition of claim 62 wherein impurity 4 is present

in an amount no more than abeut 0.5%.

120. (Currently Amended)  The composition of claim 62 wherein impurity 5 is present

in an amount no more than abeut 0.5%.

121. (Currently Amended)  The composition of claim 62 wherein impurity 6 is present

in an amount no more than abeut 1%.

122. (Currently Amended)  The composition of claim 62 wherein impurity 7 is present

in an amount no more than abeut 1%.

123. (Currently Amended)  The composition of claim 62 wherein impurity 9 § is
present in an amount no more than abeut0-5% 4%.

124. (Currently Amended)  The composition of claim 62 116 wherein impurity 48 8 is
present in an amount no more than abeut0-5% 1%.

125. (Currently Amended)  The composition of claim 62 123 wherein impurity H- 8 is

present in an amount no more than abewt0-5% 1%.

126. (Currently Amended)  The composition of claim 62 wherein impurity 12 is

present in an amount no more than abest 0.5%.
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127. (Currently Amended)  The composition of claim 62 wherein impurity 14 is

present in an amount no more than abeut 0.1%.

129. (Currently Amended)  The composition of claim 63, wherein the daptomycin is

obtained by a process comprising;
a) subjecting a daptomycin solution to conditions forming a daptomycin aggregate;
b) separating the daptomycin aggregate from low molecular weight contaminants; and

c) subjecting the daptomycin aggregate to conditions in which the daptomycin aggregate

dissociates into daptomycin monomers.

133. (Currently Amended)  The composition of claim 132, wherein the daptomycin
monomers of are separated from the high molecular weight contaminants by a size selection

technique.

142. (Currently Amended)  The composition of claim 435 141, wherein the aggregate

is a micelle.

149. (Currently Amended)  The composition of claim 63 wherein impurity 1 is present

in an amount no more than abeut 1%.

150. (Currently Amended)  The composition of claim 63 wherein impurity 2 is present

in an amount no more than abeut 0.5%.

151. (Currently Amended)  The composition of claim 63 wherein impurity 3 is present

in an amount no more than abeut 1%.

152. (Currently Amended)  The composition of claim 63 wherein impurity 4 is present

in an amount no more than abeut 0.5%.

153. (Currently Amended)  The composition of claim 63 wherein impurity 5 is present

in an amount no more than abeut 0.5%.
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154. (Currently Amended)  The composition of claim 63 wherein impurity 6 is present

in an amount no more than abeut 1%.

155. (Currently Amended)  The composition of claim 63 wherein impurity 7 is present

in an amount no more than abeut 1%.

156. (Currently Amended)  The composition of claim 63 wherein impurity 9 § is
present in an amount no more than abeut0-5% 4%.

157. (Currently Amended)  The composition of claim 63 149 wherein impurity 48 8 is

present in an amount no more than abewt0-5% 1%.

158. (Currently Amended)  The composition of claim 63 156 wherein impurity H- 8 is

present in an amount no more than abewt0-5% 1%.

159. (Currently Amended)  The composition of claim 63 wherein impurity 12 is

present in an amount no more than abeut 0.5%.

160. (Currently Amended)  The composition of claim 63 wherein impurity 14 is

present in an amount no more than abeut 0.1%.

162. (Currently Amended)  The composition of claim 161, wherein the daptomycin is

purified by a process comprising the steps of:
(a) subjecting a daptomycin solution to conditions forming the daptomycin aggregate;
(b) separating the daptomycin aggregate from low molecular weight contaminants; and

(c) subjecting the daptomycin aggregate to conditions in which the daptomycin micelle

dissociates into daptomycin monomers.

171. (Currently Amended) A purified daptomycin composition of greater than or about
93% purity relative to impurities 1-14 defined by peaks 1-14 shown in FIG. 12, the purified

daptomycin composition obtained by a process comprising the steps of:

(a) subjecting daptomycin to conditions forming daptomycin micelles and

54 of 424



Application/Control Number: 11/739,180 Page 11
Art Unit: 1656

(b) obtaining atleast-apeortion-of the purified daptomycin from the daptomycin

micelles.

172. (Currently Amended)  The purified daptomycin composition of claim 171,
wherein the step of obtaining the purified daptomycin from the daptomycin micelles

further comprises the steps of:

(c) subjecting the daptomycin micelles to conditions forming monomeric daptomycin

from the daptomycin micelles; and

(d) obtaining atleast-aportion-of the purified daptomycin from the monomeric

daptomycin.

173. (Currently Amended)  The purified daptomycin composition of claim 172,
wherein the step of subjecting the daptomycin micelles to conditions to form monomeric

daptomycin from the daptomycin micelles includes one or more of the following steps:
(a) raising the pH of the daptomycin aggregate micelles to about 6.0 or higher;
(b) adjusting the daptomycin concentration to below the critical micelle concentration;
(c) contacting the daptomycin aggregate micelles with an organic solvent; and
(d) raising the temperature of the daptomycin aggregate micelles above or about 15
degrees C.

174. (Currently Amended)  The purified daptomycin composition of claim 171,
wherein the step of obtaining the daptomycin from the daptomycin micelles further

comprises the steps of:

(c) filtering the daptomycin micelles under conditions in which the daptomycin

micelles are retained on the filter;

(d) collecting the daptomycin aggregate;
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(e) subjecting the daptomycin micelles to conditions to form monomeric

daptomycin from the daptomycin micelles; and

(f) obtaining atleast-apeorttonof the purified daptomycin from the monomeric

daptomycin.

175. (Currently Amended) A purified daptomycin composition of greater than or about
93% purity relative to impurities 1-14 defined by peaks 1-14 shown in FIG. 12, the

purified daptomycin composition obtained by a process comprising the steps of:

(a) subjecting an aqueous solution comprising daptomycin at or above the critical
daptomycin micelle concentration to a pH of 3.0 to 4.8 at a temperature of about 2-15

degrees C to form a daptomycin preparation; and

(b) obtaining the purified daptomycin from the daptomycin preparation obtained

in step (a).

176. (Currently Amended)  The composition of claim 175, wherein the daptomycin

preparation comprises daptomycin aggregates, and wherein the process further comprises:

(a) the-processfurthereomprises filtering the daptomycin preparation tsfttered to obtain

a filtered daptomycin material comprising the daptomycin aggregates; and

(b) the
matertal by-aproeess-comprising-thestep-of contacting the filtered daptomycin material

with an organic solvent or a solvent having a pH of at least or about 6.0.

177. (Currently Amended)  The composition of claim 176, wherein the purified
daptomycin is obtained by contacting the filtered daptomycin material with a hydrophobic
interaction chromatography (HIC) resin and eluted with an-ergante a solvent at a pH of about
6.0-7.5.

178. (Currently Amended) A purified daptomycin composition of greater than or about

93% purity relative to impurities 1-14 defined by peaks 1-14 shown in FIG. 12, wherein the %
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percent purity is measured by HPLC analysis aeeerding-to-thereselution-methodinTable 2, and

the purified daptomycin composition is obtained from a lipopeptide aggregate comprising

daptomycin.

179. (Currently Amended) A purified daptomycin composition of greater than or about

93% purity relative to impurities 1-14 defined by peaks 1-14 shown in FIG. 12, wherein the %
percent purity is measured by HPLC analysis aeeerding-to-thereselution-methodinTable 2, and

the purified daptomycin composition is obtained by a process comprising the steps of:
(a) fermenting a culture of 8= Streptomyces roseosporus to produce daptomycin;
(b) contacting the daptomycin from step (a) with an anion exchange resin;

(c) eluting the daptomycin from the anion exchange resin in step (b) with

a solvent having a pH of about 6.0-6.5 to obtain a daptomycin solution;

(d) adjusting the pH of the daptomycin solution from step (c) to about 3.0

to 4.8 and a temperature efthe-selutionfrem-step{e) to about 2-15 degrees C to obtain a

daptomycin aggregate solution comprising [[a]] daptomycin aggregates; and

(e) filtering the daptomycin aggregate solution to separate daptomycin

aggregates from the daptomycin aggregate solution; and
(f) obtaining the purified daptomycin from the daptomycin aggregates.
184. (Currently Amended)  The composition of claim 183, wherein the-step-of

eonverting the daptomycin micelles collected in step (ii) are converted to the non-micellar

daptomycin in step (b).

189. (Currently Amended)  The composition of claim 485 183, wherein the aggregate
eomprises daptomycin micelles are formed by a process comprising one or more steps

selected from the group consisting of: adjusting the pH of a daptomycin preparation to a
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pH of about 2.5 to 5.0, combining daptomycin with 300 to 500 mM NaCl in an aqueous

solution; and providing a daptomycin preparation at a temperature of 2-15 degrees C.

191. (Currently Amended)  The composition of claim 178, wherein the daptomycin

composition is at least or about 95% pure.

192. (Currently Amended)  The composition of claim 178, wherein the daptomycin

composition is at least or about 97% pure.

193. (Currently Amended)  The composition of claim 178, wherein the daptomycin

composition is at least or about 98% pure.

194. (Currently Amended)  The composition of claim 178, wherein the daptomycin
composition is at least abeut99% 93% pure.

196. (Currently Amended)  The composition of claim 2, wherein the daptomycin has

greater than abeut93% 98% purity measured by HPLC analysis

197. (Currently Amended)  The composition of claim 3, wherein the daptomycin has

greater than or about 93% purity measured by HPLC analysis aceording-to-theresolution-method

198. (Currently Amended)  The composition of claim 4, wherein the daptomycin has

greater than or about 93% purity measured by HPLC analysis aeeerding-to-thereselutionmethod

199. (Currently Amended)  The composition of claim é 62, wherein the daptomycin
has

greater than abeut 93% purity measured by HPLC analysis aeeerding-to-thereselutionmethodin
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200. (Currently Amended)  The composition of claim 115, wherein the daptomycin has

greater than or about 93% purity measured by HPLC analysis aceording-to-theresolution-method

The following is an Examiner's Statement of Reasons for Allowance: The following
reference is the closest art to the claimed invention. Baker er al. (US RE39,071 E, reissue of U.S.
Patent 5,912,226) teach an antibacterial composition comprising daptomycin (LY 146032)
obtained in substantially pure form, which refers to daptomycin that contains less than 2.5% of a
combined total of anhydro-daptomycin and beta-isomer of daptomycin (column 8, lines 50-60;
Examples 4 and 5), where daptomycin is purified by a procedure using Diaion HP-20 resin
column, followed by HPLC and another HP-20 resin column (Examples 1-5). Baker ef al. also
teach the preparation of a pharmaceutical formulation comprising the purified daptomycin
(LY146032) with pharmaceutical carriers or excipients (column 9, lines 47-59), and an antibiotic
composition comprised of a combination of a compound of formula 1 (i.e., anhydro-A21978C;
column 1, lines 14-21), a compound of formula 2 (isomer of A21978C) and a compound of
formula 3 (the parent cyclic peptide of A21978C; LY 146032) or pharmaceutically acceptable
salts. However, Baker et al. do not disclose a composition comprising purified daptomycin
selected from the group consisting of: (a) essentially pure daptomycin, (b) daptomycin that is
substantially free of anhydro-daptomycin and substantially free of B-isomer of daptomycin, (c)
daptomycin that is essentially free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin, (d) daptomycin that is free of anhydro-daptomycin and substantially free of [3-
isomer of daptomycin, (e) daptomycin that is substantially free of each of impurities 1 to 14
defined by peaks 1-14 shown in FIG. 12, and (f) daptomycin that is essentially free of each of
impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12. Therefore, the claims are allowable
over the art of record.

Any comments considered necessary by applicant must be submitted no later than the
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for
Allowance."
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Chih-Min Kam whose telephone number is (571) 272-0948. The

examiner can normally be reached on 8.00-4:30, Mon-Fri.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Manjunath Rao can be reached at 571-272-0939. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Chih-Min Kam/
Primary Examiner, Art Unit 1656

CMK
August 16, 2011
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(FILE '"HOME' ENTERED AT 18:19:13 ON 25 JUL 2011)

FILE 'MEDLINE, CAPLUS, BIOSIS, EMBASE, SCISEARCH, AGRICOLA' ENTERED AT
18:19:33 ON 25 JUL 2011

L1 8447 S DAPTOMYCIN

L2 2964 S SUBSTANTIALLY PURE

L3 2390 S ESSENTIALLY PURE

L4 0SL1(P) (L2 OR L3)

L5 2 S L1 (P) IMPURITIES

L6 2 DUPLICATE REMOVE L5 (0 DUPLICATES REMOVED)
L7 5 S ANHYDRO-DAPTOMYCIN OR BETA-DAPTOMYCIN
L8 5 DUPLICATE REMOVE L7 (0 DUPLICATES REMOVED)
L9 55L8 NOTL6

L10 119012 S ANION EXCHANGE
L11 11444 S HYDROPHOBIC INTERACTION CHROMATOGRAPHY
L12 2SL1(P)L10 (P) L11

L13 15112 NOT (L6 OR L9)

L14 4155 (LY 146032) OR A-21978C OR A54145 OR A-21978
L15 15114 (P) (L2 OR L3)

L16 15115 NOT (L6 OR L9 OR L13)

L17 223 S KELLEHER T?/AU

L18  12875S LAIJ?/AU

L19 13 S DECOURCEY J?/AU
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L20 4027 S LYNCH P?/AU

L21 88 S ZENONI M?/AU

L22 144 S TAGLIANI A?/AU

L23 17357 SL17 ORL18 OR L19 OR L20 OR L21 OR L22

L24 20S 123 AND L1

L25 8 DUPLICATE REMOVE L24 (12 DUPLICATES REMOVED)
L26 7SL25NOT (L50OR L9ORL16)

=>logy
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EPO; JPO; DERWENT 07:29
L17 {7 tagliani adj auro.in. US-PGPUB; USPAT; OR ON 2011/08/17
EPO; JPO; DERWENT 07:29
L18 {132 L12 or L13 or L14 or L15 or §US-PGPUB; USPAT; OR ON 2011/08/17
L16 or L17 EPO; JPO; DERWENT 07:29
L19 &9 L18 and L1 US-PGPUB; USPAT; OR ON 2011/08/17
EPO; JPO; DERWENT 07:29
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SPE RESPONSE FOR CERTIFICATE OF CORRECTION

DATE :08/11/11
TOSPEOF  :ART UNIT: 3769 Attn: YAO SAMCHUAN (SAM) C (SPE)
SUBJECT : Request for Certificate of Correction for Appl. No.: 11/583434  patentNo.: 7967016

CofC mailroom date: 08/01/11
Please respond to this request for a certificate of correction within 7 days.
FOR IFW FILES:

Please review the requested changes/corrections as shown in the COCIN document(s) in
the IFW application image. No new matter should be introduced, nor should the scope or
meaning of the claims be changed.

Please complete the response (see below) and forward the completed response to scanning
using document code COCX.

FOR PAPER FILES:

Please review the requested changes/corrections as shown in the attached certificate of
correction. Please complete this form (see below) and forward it with the file to:

Certificates of Correction Branch (CofC)
Randolph Square — 9D10-A
Palm Location 7580

Note: _Please check Related U.S. Application Data Tasneem Siddiqui
& Cross-Reference to Related Application Certificates of Correction Branch

703-756-1814 & 703-756-1593

Thank You For Your Assistance

The request for issuing the above-identified correction(s) is hereby:
Note your decision on the appropriate box.

O Approved All change§ apply.

U Approved in Part Specify below which changes do not apply.

U Denied State the reasons for denial below.
Comments:

PTOL-306



UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office

MAILED

Alexandria, VA 22313-1450
www.uspto.gov

JUN. 14;2011
Intellectual Property Department QFFICE OF PETITIONS -
Cubist Pharmaceuticals, Inc.
65 Hayden Avenue
Lexington MA 02421
In re Application of
KELLEHER et al. :
Application No. 11/739,180 :  DECISION ON PETITIONS
Filed: April 24, 2007 : UNDER 37 CFR 1.78(a)(3) AND (a)(6)

Attorney Docket No. C062-02/03 US

This is a decision on the petitions under 37 CFR §§ 1.78(a)(3) and 1.78(a)(6), filed May 27,
2011, to accept an unintentionally delayed claim under 35 U.S.C. §§120 and 119(e) for the
benefit of the prior-filed applications as set forth in the currently filed Application Data Sheet.

The petitions are GRANTED.

A petition for acceptance of a claim for late priority under 37 CFR §§ 1.78(a)(3) and 1.78(a)(6)

is only applicable to those applications filed on or after November 29, 2000. Further, the petition
is appropriate only after the expiration of the period specified in 37 CFR §§ 1.78(a)(2)(ii) and
1.78(a)(5)(i1). In addition, the petition under 37 CFR §§ 1.78(a)(3) and 1.78(a)(6) must be
accompanied by:

1) the reference required by 35 U.S.C. §§ 120 and 119(e) and 37 CFR §§
1.78(a)(2)(1) and 1.78(a)(5)(i) of the prior-filed application, unless
previously submitted;

2) the surcharge set forth in § 1.17(t); and

3) a statement that the entire delay between the date the claim was due
under 37 CFR §§ 1.78(a)(2)(i1) and 1.78(a)(5)(ii) and the date the
claim was filed was unintentional. The Director may require
additional information where there is a question whether the delay
was unintentional.

Additionally, the instant nonprovisional application must be pending at the time of filing of the
reference to the prior-filed provisional application as required by 37 CFR 1.78(a)(5)(ii). Further,
the nonprovisional application claiming the benefit of the prior-filed provisional application must
have been filed within twelve months of the filing date of the prior-filed provisional application.
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Application Serial No. 11/739,180 2

All the above requirements having been satisfied, the late claim for benefit of priority under 35
U.S.C. §§ 120 and 119(e) is accepted as being unintentionally delayed.

The granting of the petition to accept the delayed benefit claim to the prior-filed applications
under 37 CFR §§ 1.78(a)(3) and 1.78(a)(6) should not be construed as meaning that this
application is entitled to the benefit of the filing date of the prior-filed applications. In order
for this application to be entitled to the benefit of the prior-filed applications, all other
requirements under 35 U.S.C. §8120 and 1.78(a)(1) and (a)(2) and under 35 U.S.C. §119(e)
and 37 CFR 1.78(a)(4) and (a)(5) must be met. Similarly, the fact that the corrected Filing
Receipt accompanying this decision on petition includes the prior-filed applications should not
be construed as meaning that applicant is entitled to the claim for benefit of priority to the
prior-filed applications noted thereon. Accordingly, the examiner will, in due course, consider
this benefit claim and determine whether the application is entitled to the benefit of the eatlier

filing date.

. A corrected Filing Receipt, which includes the priority claim to the prior- ﬁled applications,
accompanies this decision on petition.

Any questions concerning this matter may be directed to Jose’ G Dees at (571) 272-1569. All
other inquiries concerning either the examination'procedures or status of the application should
be directed to the Technology Center.

This application is being forwarded to Technology Center Art Unit 1656 for consideration by the
examiner of the claim under 35 U.S.C. § §120 and 119(e) of the prior-filed nonprovisional and
provisional applications.

Office of Petitions

ATTACHMENT : Corrected Filing Receipt
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UNITED STATES PATENT AND TRADEMARK OFFIGE

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
APPLICATION FILING or GRP ART
r NUMBER 371(c) DATE I UNIT ] FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAlMSI IND CLAlMSl
11/739,180 04/24/2007 1656 8291 C062-02/03 US 53 1
CONFIRMATION NO. 8837
34103 CORRECTED FILING RECEIPT

|nte|!ectua| Property Department '
Cuns Pramacaucat. e | RN M
Lexington, MA 02421

Date Mailed: 06/13/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified. as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Thomas Kelleher, Weston, MA;
Jan-Ji Lai, Westborough, MA;
Joseph P. DeCourcey, Charlestown, MA;
Paul Lynch, Arlington, MA;
Maurizio Zenoni, Milan, ITALY;
Auro Tagliani, Pavia, ITALY;
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 10/747,485 12/29/2003 ABN
which is a DIV of 09/735,191 11/28/2000 PAT 6,696,412
which claims benefit of 60/177,170 01/20/2000

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway prograrh at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 05/08/2007
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 11/739,180
Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
page 10f3
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Title
High Purity Lipopeptides
Preliminary Class '
514

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular cbuntry must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generall/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-993-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and .
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3of 3
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Appln. of: Thomas Kelleher et al.

Appin. No.: 11/739,180 Examiner: Chih Min Kam
Filed: April 24, 2007 Art Unit: 1656
For: HIGH PURITY LIPOPEPTIDES Conf. No.: 8837

Attorney Docket No: C062-02/03 US

" PETITION UNDER 37 CFR § 1.78(a)(3),(6) TO ACCEPT AN
UNINTENTIALLY DELAYED PRIORITY CLAIM

Mail Stop Petitions
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Applicants hereby petition under 37 CFR § 1.78(a)(3),(6) for acceptance and
recognition of the following priority claim:

“The present application is a continuation of elaims-prierityte United States
Patent Application No. 10/747,485, filed December 29, 2003 and now abandoned,
which js a divisional of elaims-prierity-te United States Patent No. 09/735,191 filed
November 28, 2000 (now U.S. Patent No. 6,696.412)danuary20-200+, which claims
the benefit of United States Provisional application No. 60/177,170, filed January 20,

2000, all of which are incorporated by reference herein in their entireties.”

In the Reply submitted herewith, Applicants amend the specification to contain
the foregoing priority claim in the first sentence following the title.

The entire delay between the date the foregoing priority claim was due under 37
CFR § 1.78(a)(2)(ii),(5)(ii) and the present was unintentional. At the time of filing,
Applicants intended to claim priority in accordance with the foregoing priority claim, as
evidenced by the cross-reference contained in the first sentence of the specification as
filed. Applicants now recognize that the original cross-reference did not indicate the
relationships between the present application, United States Patent Application No.
10/747,485, and United States Patent Application No. 09/735,191, as required by 37
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App. No0.11/739,180
Atty Docket No. C062-02/03 US

CFR§ 1.‘78(a)(2)(i). Accordingly, Applicants now provide the foregoing cross-reference,
which specifies that the present application is a continuation of United States Patent
Application No. 10/747,485, which is a divisional of United States Patent Application No.
09/735,191. .

Applicants request that the surcharge set forth in 37 CFR § 1.17(t) be charged to
the Deposit Account No. 23-1925.

Applicants respectfully request that this petition be granted and that the foregoing
priority claim be accepted and recognized in this application.

Respectfully submitted,

Date: May 27, 2011 /Nicholas M. Boivin/
Cubist Pharmaceuticals, Inc. Nicholas M. Boivin, Reg. No. 45,650

65 Hayden Avenue Attorney for Applicant
Lexington, Massachusetts 02421 .
Tel.: (781) 860-8660
Fax: (781) 860-1407
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UNITED STATES PATENT & TRADEMARK OFFICE
Washington, D.C, 20231

REQUEST FOR PATENT FEE REFUND

o

-
1 Date of Request: 06/09/11 2 Serial/Patent # 11/739,180

: 4 PAPER s DATE
3 Please refund the following fee(s): NUMBER FILED 6 AMOUNT

Filing

Amendment

Extension of Tinme

Notice of Appeal/Appeal

Petition 05/27/11 1,410.00

Issue

Cert of Correction/Terminal Disc.

Maintenance

Assignment

©wnliolonlolonlololo|lnle

Other

7 TOTAL AMOUNT
OF REFUND $1,410.00

8 TO BE REFUNDED BY:

10 REASON: ‘ Treasury Check

X Overpayment X Credit Deposit A/C #:
Duplicate Payment 9 |510]--111918]|6

No Fee Due (Explanation):

Petition was not treated on the merits

11 REFUND REQUESTED BY: j
TYPED/PRINTED NAME: D, . JosePfes

TITLE: Petitions Examiner

SIGNATURE: PHONE: 2195897 /S (AT
OFFICE:
khkhhkkhkhhkkhkkhkhk hkhhkhkkhhkhhhkhhhhkhhhhhhhhkhhhhkhhkhkhhkhkhkkhkkhhkhhhhkhkhhkhkhhhkhhkhhkhhk

THIS SPACE RESER olR(rINANCE USE ONLY:
APPROVED: l/é r DATE: é/ / 5/ //

Instructions for completion of this form appear on the back.  After completion, attach
white and yellow copies to the official file and mail or hand-carry to:

Office of Finance
FORM PTO 1577 Refund Branch
(01/90) ) Crystal Park One, Room 802B

74 of 424



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Appln. of: Thomas Kelleher et al.

Appln. No.: 11/739,180 Examiner: Chih Min Kam
Filed: April 24, 2007 Art Unit: 1656
For: HIGH PURITY LIPOPEPTIDES Conf. No.: 8837

Attorney Docket No: C062-02/03 US

PETITION UNDER 37 CFR § 1.78(a)(3),(6) TO ACCEPT AN
UNINTENTIALLY DELAYED PRIORITY CLAIM

Mail Stop Petitions
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Applicants hereby petition under 37 CFR § 1.78(a)(3),(6) for acceptance and

recognition of the following priority claim:

“The present application is a continuation of elaims-priorityte United States
Patent Application No. 10/747,485, filed December 29. 2003 and now abandoned,
which is a divisional of elaimspriority-te United States Patent No. 09/735,191 filed
November 28, 2000 (now U.S. Patent No. 6,696.412)Jdanuary202001, which claims
the benefit of United States Provisional application No. 60/177,170, filed January 20,

2000, all of which are incorporated by reference herein in their entireties.”

In the Reply submitted herewith, Applicants amend the specification to contain
the foregoing priority claim in the first sentence following the title.

The entire delay between the date the foregoing priority claim was due under 37
CFR § 1.78(a)(2)(ii),(5)(ii) and the present was unintentional. At the time of filing,
Applicants intended to claim priority in accordance with the foregoing priority claim, as
evidenced by the cross-reference contained in the first sentence of the specification as
filed. Applicants now recognize that the original cross-reference did not indicate the
relationships between the present application, United States Patent Application No.
10/747,485, and United States Patent Application No. 09/735,191, as required by 37
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App. No.11/739,180
Atty Docket No. C062-02/03 US

CFR § 1.78(a)(2)(i). Accordingly, Applicants now provide the foregoing cross-reference,
which specifies that the present application is a continuation of United States Patent
Application No. 10/747,485, which is a divisional of United States Patent Application No.
09/735,191.

Applicants request that the surcharge set forth in 37 CFR § 1.17(t) be charged to
the Deposit Account No. 23-1925.

Applicants respectfully request that this petition be granted and that the foregoing
priority claim be accepted and recognized in this application.

Respectfully submitted,

Date: May 27, 2011 /Nicholas M. Boivin/
Cubist Pharmaceuticals, Inc. Nicholas M. Boivin, Reg. No. 45,650
65 Hayden Avenue Attorney for Applicant

Lexington, Massachusetts 02421
Tel.: (781) 860-8660
Fax: (781) 860-1407

S
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Electronic Patent Application Fee Transmittal

Application Number:

11739180

Filing Date:

24-Apr-2007

Title of Invention:

High Purity Lipopeptides

First Named Inventor/Applicant Name:

Thomas Kelleher

Filer:

Nicholas M.C. Boivin

Attorney Docket Number:

C062-02/03 US

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Claims in excess of 20 1202 40 52 2080
Independent claims in excess of 3 1201 3 220 660
Miscellaneous-Filing:
Petition:
Priority accept. unintent. delayed claim 1454 1 1410 1410

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 3 months with $0 paid 1253 1 1110 1110
Miscellaneous:
Total in USD ($) 5260
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Electronic Acknowledgement Receipt

EFSID: 10183660
Application Number: 11739180
International Application Number:
Confirmation Number: 8837

Title of Invention:

High Purity Lipopeptides

First Named Inventor/Applicant Name:

Thomas Kelleher

Customer Number:

34103

Filer:

Nicholas M.C. Boivin

Filer Authorized By:

Attorney Docket Number:

C062-02/03 US

Receipt Date: 27-MAY-2011
Filing Date: 24-APR-2007
Time Stamp: 15:09:48

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $5260
RAM confirmation Number 1701
Deposit Account 501986
Authorized User
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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| 331527
R " C062-02-03_US_20110527_Peti
1 Extension of Time . no 2
tion_Ext.pdf
97efdbaf6d51d9564ab3110a4b7e28a574e]
df19f
Warnings:
Information:
. R 115827
5 Amendment/Req. Reconsideration-After| C062-02-03_US_20110527_Res no 35
Non-Final Reject p.pdf
b77cd8c372d2243d3d5¢30f6af4c9c3bf3c9|
Warnings:
Information:
-072- i 18265
Petition for review by the Office of C.062 02 O3_US_201.1 0527._Pet|
3 - tion_To_Accept_Unintentional no 2
Petitions. . .
_Delayed_Priority_Claim.pdf |deciosobardisizeansdssocoaosdazestc
8827
Warnings:
Information:
36977
4 Fee Worksheet (PTO-875) fee-info.pdf no 2
41323bfa2c5a16b727682dbd 13be882ec87)
1129f
Warnings:
Information:
Total Files Size (in bytes); 502596

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/22 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARMENT OF COMMERCE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/739,180 Confirmation No. 8837
Applicant : Thomas Kelleher

Filed : April 24, 2007

TC/A.U. : 1656

Examiner : Chih-Min Kam

Docket No. C062-02/03 US

Customer No. : 34103

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE AND AMENDMENT

This Amendment is responsive to the Office Action mailed November 30, 2010
(hereafter “the Office Action”) in the above-identified application. A Petition for a Three
(3) Month Extension of Time is enclosed. In the absence of such a petition, Applicant
requests that this paper be considered as a Petition for a Three (3) Month Extension of
Time. Please deduct the petition fee and apply any other charges or credits required for
entry of this paper to Deposit Account No. 50-1986, referencing attorney docket number
C062-02/03 US.

Kindly amend the application as follows:
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AMENDMENT TO THE SPECIFICATION

Please replace the paragraph captioned “CROSS-REFERENCE TO RELATED
APPLICATIONS” at page 1, lines 5-9 in its entirety with the following amended
paragraph:

-- The present application is a continuation of United States Patent Application No.
10/747,485, filed December 29, 2003 and now abandoned, which is a divisional of United
Stated Patent Application No. 09/735,191, filed November 28, 2000 (now U.S. Patent
No. 6,696,412), which claims the benefit of United States Provisional application No.
60/177,170, filed January 20, 2000, all of which are incorporated by reference herein in

their entireties. --

Differences between the original text at page 1, lines 5-9 differs and the amended

paragraph above in the manner indicated below.

The present application is a continuation of elatmspriority-te United States Patent
Application No. 10/747,485, filed December 29, 2003 and now abandoned, which is a
divisional of elatms—priority-te United States Patent No. 09/735,191 filed November 28
2000 (now U.S. Patent No. 6.696.412)January20;20801, which claims the benefit of
United States Provisional application No. 60/177,170, filed January 20, 2000, all of

which are incorporated by reference herein in their entireties.
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AMENDMENT TO THE CLAIMS

Please amend the claims as indicated below. This listing of the claims will
replace all previous claim listings.

1. (Cancelled).

2. (Currently Amended) A composition comprising essentially pure

daptomycin_purified by a process comprising the steps of

(a) subjecting daptomycin to conditions forming a daptomycin ageregate and

(b) obtaining at least a portion of the essentially pure daptomycin from the

daptomycin aggregate.

3. (Currently Amended) A composition comprising daptomycin that is

substantially free of anhydro-daptomycin and substantially free of f-isomer of

daptomycin, the daptomycin being purified by a process comprising the steps of

(a) subjecting daptomycin to conditions forming a daptomycin ageregate and

(b) obtaining at least a portion of the daptomyvcin that is substantially free of

anhydro-daptomycin and substantially free of B-isomer of daptomycin from the

daptomycin aggregate.

4. (Currently Amended) The composition according to claim 3 that is

essentially free of anhydro-daptomycin, wherein the step of obtaining the daptomycin that

is essentially free of anhvdro-daptomycin from the daptomycin ageregate further

comprises the steps of®

(¢) subjecting the daptomycin ageregate to conditions to form monomeric

daptomycin and

(d) obtaining at least a portion of the daptomvcin that is essentially free of

anhvdro-daptomyvcin from the monomeric daptomycin.

5. (Original) The composition according to claim 3 that is free of

anhydro-daptomycin.
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6. (Currently Amended) A composition comprising purified daptomycin
that is substantially free of each of impurities 1 to 14 defined by peaks 1-14 shown in

FIG. 12, the purified daptomycin being obtained by a process comprising the steps of

(a) subjecting daptomycin to conditions forming a daptomycin aggregate:

(b) subjecting the daptomycin aggregate to conditions forming monomeric

daptomycin; and

(c) obtaining at least a portion of the daptomycin from the monomeric

daptomycin, the daptomvcin ageregate or a combination thereof.

7. (Currently Amended) The composition according to claim 6, wherein
the purified daptomycin that is essentially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12.

8. (Previously Presented) The composition of claim 62, wherein

daptomycin purity is measured by HPLC.

9. (Previously Presented) The composition of claim 62 further

comprising a pharmaceutically acceptable carrier or excipient.

10. (Currently Amended) The[[A]] pharmaceutical composition according
to claim 9, further comprising one or more antibiotics, one or more antifungal agents, or

both an antibiotic and an antifungal agent.

11. (Previously Presented) The composition according to claim 62 or 115
wherein the daptomycin is purified by a process comprising the steps of:

a) supplying a fermentation broth;
b) fermenting Streptomyces roseosporus with a feed of n-decanoic acid

to produce daptomycin in the fermentation broth;
c) clarifying the fermentation broth to obtain a clarified solution;
d) subjecting the clarified solution to anion exchange chromatography to

obtain an enriched daptomycin preparation;
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e) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and
f)  subjecting the semi-purified daptomycin preparation to anion

exchange chromatography to obtain the composition.

12. (Original) The composition according to claim 11, wherein the feed of
n-decanoic acid is regulated to achieve a residual concentration of n-decanoic acid of no

more than 50 parts per million (ppm) during fermentation.

13. (Original) The composition according to claim 11, wherein said

clarifying comprises filtration or centrifugation and depth filtration.

14. (Original) The composition according to claim 11, wherein the anion
exchange chromatography in d) is performed using a resin comprising a copolymer of 2-

methacrylic acid and ethyleneglycol dimethacrylate (EDGM).

15. (Original) The composition according to claim 11, wherein the
hydrophobic interaction chromatography is performed using a resin comprising a co-

polymer of cross-linked divinylbenzene/stryene.

16. (Original) The composition according to claim 15, wherein the
hydrophobic interaction chromatography is performed at neutral pH and a solvent
concentration that is reduced compared to the solvent concentration used when

performing the hydrophobic interaction chromatography at acidic pH.

17. (Original) The composition according to claim 16, wherein the resin is

recycled by loading the column at an acidic pH and eluting the column at a neutral pH.

18. (Original) The composition according to claim 11, wherein the anion
exchange chromatography in f) is performed using a resin comprising a copolymer of 2-

methacrylic acid and ethyleneglycol dimethacrylate (EDGM).
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19. (Original) The composition according to claim 11, wherein the anion

exchange chromatography is used to reduce the level of solvent in the clarified solution.

20. (Original) The composition according to claim 11, wherein the anion

exchange chromatography is performed via continuous flow chromatography.

21. (Original) The composition according to claim 11, wherein the process

further comprises the step of filtering daptomycin.

22. (Original) The composition according to claim 11, wherein the process

further comprises the step of depyrogenating daptomycin using ultrafiltration.

23. (Currently Amended) The composition according to claim 22, wherein
said depyrogenating comprises the steps of:

1) providing a daptomycin solution under conditions in which the
daptomycin is in a monomeric and nonmicellar state;

i1) filtering the daptomycin solution under conditions in which the
daptomycin passes through the filter but pyrogens do not pass through the filter;

iii) subjecting the daptomycin solution to conditions forming a
daptomycin aggregate;

iv) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

v) collecting the daptomycin aggregate.

24. (Original) The composition according to claim 22, wherein the process

further comprises the step of lyophilizing daptomycin.

25. (Original) The composition according to claim 22, wherein the anion

exchange chromatography is performed via radial flow chromatography.

26. (Original) The composition according claim 11, wherein said

clarifying comprises microfiltration or centrifugation.
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27. (Original) The composition according to claim 11, wherein the process

further comprises the steps of filtering and concentrating daptomycin.

28. (Original) The composition according to claim 11, wherein the process
further comprises the step of separating the enriched daptomycin from low molecular

weight material by ultrafiltration.

29. (Original) The composition according to claim 28, wherein the process

further comprises the step of depyrogenating the daptomycin.

30. (Canceled).

31. (Original) The pharmaceutical composition of claim 9 comprising

essentially pure daptomycin.

32. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is substantially free of anhydro-daptomycin and substantially free of

B-isomer of daptomycin.

33. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is essentially free of anhydro-daptomycin and substantially free of

B-isomer of daptomycin.

34. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is free of anhydro-daptomycin and substantially free of B-isomer of

daptomycin.

35. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is substantially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.
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36. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is essentially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

37. (Canceled).

38. (Previously Presented) A method for preparing a pharmaceutical
composition comprising combining the composition of claim 62 with a pharmaceutically

acceptable carrier or excipient.

39. (Original) The method of claim 38 wherein the composition is

essentially pure daptomycin.

40. (Original) The method of claim 38 wherein the composition is
daptomycin that is substantially free of anhydro-daptomycin and substantially free of

B-isomer of daptomycin.

41. (Original) The method of claim 38 wherein the composition is
daptomycin that is essentially free of anhydro-daptomycin and substantially free of

B-isomer of daptomycin.

42. (Original) The method of claim 38 wherein the composition is
daptomycin that is free of anhydro-daptomycin and substantially free of B-isomer of

daptomycin.

43. (Original) The method of claim 38 wherein the composition is
daptomycin that is substantially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

44. (Original) The method of claim 38 wherein the composition is

daptomycin that is essentially free of each of impurities 1 to 14 defined by peaks 1-14
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shown in FIG. 12.

45. (Canceled).
46. (Canceled).

47. (Previously Presented) The pharmaceutical composition of claim 9

wherein the composition is essentially pure daptomycin.

48. (Previously Presented) The pharmaceutical composition of claim 9
wherein the composition is daptomycin that is substantially free of anhydro-daptomycin

and substantially free of f-isomer of daptomycin.

49. (Previously Presented) The pharmaceutical composition of claim 9
wherein the composition is daptomycin that is essentially free of anhydro-daptomycin and

substantially free of B-isomer of daptomycin.

50. (Previously Presented) The pharmaceutical composition of claim 9
wherein the composition is daptomycin that is free of anhydro-daptomycin and

substantially free of B-isomer of daptomycin.

51. (Previously Presented) The pharmaceutical composition of claim 9
wherein the composition is daptomycin that is substantially free of each of impurities 1 to
14 defined by peaks 1-14 shown in FIG. 12.

52. (Previously Presented) The pharmaceutical composition of claim 9
wherein the composition is daptomycin that is essentially free of each of impurities 1 to
14 defined by peaks 1-14 shown in FIG. 12.

53. (Canceled).

54. (Currently Amended) A purified daptomycin Fe-composition efelaim
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+comprising substantially essentially pure daptomycin_purified by a process comprising

the steps of

(a) forming micelles comprising daptomycin;

(b) converting the micelles to a non-micellar daptomycin composition comprising

daptomycin in a non-micellar state:; and

(c) obtaining at least a portion of the purified daptomycin from the micelles, the

non-micellar daptomycin composition, or a combination thereof.

55. (Currently Amended) The pharmaceutical composition of claim

[[91154 comprising substantiallypure daptomycin_of at least about 98% purity measured

relative to daptomycin impurities 1-14 defined by peaks 1-14 shown in FIG. 12.

56. (Currently Amended) The method of claim [[38]]54 wherein the
composition is substantially-pure daptomycin_of at least about 99% purity.

57. (Canceled).

58. (Currently Amended) A new composition comprising daptomycin of

greater than about 93% purity;wherein-the-purity-of-the-daptomyeinis relative to

daptomycin impurities that arise in fermentation or purification of daptomycin, and

wherein the daptomycin impurities comprise impurities 1-14 defined by peaks 1-14

shown in FIG. 12, and the daptomyvcin is obtained by a process comprising the step of

forming a micelle comprising daptomycin.

59. (Previously Presented) The composition of claim 58, wherein the

daptomycin impurities arise in fermentation.

60. (Previously presented) The composition of claim 58, wherein the

purity is at least 95%.
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61. (Previously Presented) The composition of claim 60, wherein the

daptomycin impurities arise in fermentation.

62. (Currently Amended) A purified daptomycin composition comprising

daptomycin Daptemyein of greater than about 93% purity relative to impurities 1-14

defined by peaks 1-14 shown in FIG. 12, the daptomycin being obtained by a process

comprising the step of forming an aggregate comprising daptomycin.

63. (Previously presented) The daptomycin of claim 62, wherein the purity
is at least 95%.

64. (Previously Presented) The composition of claim 58 wherein impurity

1 is present in an amount no more than about 1%.

65. (Previously Presented) The composition of claim 58 wherein impurity

2 is present in an amount no more than about 0.5%.

66. (Previously Presented) The composition of claim 58 wherein impurity

3is present in an amount no more than about 1%.

67. (Previously Presented) The composition of claim 58 wherein impurity

4 is present in an amount no more than about 0.5%.

68. (Previously Presented) The composition of claim 58 wherein impurity

5 is present in an amount no more than about 0.5%.

69. (Previously Presented) The composition of claim 58 wherein impurity

6 is present in an amount no more than about 1%.

70. (Previously Presented) The composition of claim 58 wherein impurity
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7 1s present in an amount no more than about 1%.

71. (Previously Presented) The composition of claim 58 wherein impurity

9 is present in an amount no more than about 0.5%.

72. (Previously Presented) The composition of claim 58 wherein impurity

10 is present in an amount no more than about 0.5%.

73. (Previously Presented) The composition of claim 58 wherein impurity

11 is present in an amount no more than about 0.5%.

74. (Previously Presented) The composition of claim 58 wherein impurity

12 is present in an amount no more than about 0.5%.

75. (Previously Presented) The composition of claim 58 wherein impurity

14 is present in an amount no more than about 0.1%.

76. (Currently Amended) The composition of claim [[58]]62, wherein the
daptomycin is obtained by a process comprising

a) subjecting a daptomycin solution to conditions forming a daptomycin
aggregate;

b) separating the daptomycin aggregate from low molecular weight
contaminants;

c) subjecting the daptomycin aggregate to conditions in which the

daptomycin aggregate dissociate into daptomycin monomers.

77. (Previously Presented) The composition of claim 76, wherein the
daptomycin aggregate of step b) is separated from the low molecular weight contaminants

by a size selection technique.
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78. (Previously Presented) The composition of claim 77, wherein the size

selection technique is ultrafiltration or size exclusion chromatography.

79. (Previously Presented) The composition of claim 78 further
comprising separating the daptomycin monomers obtained from step c) from high

molecular weight contaminants.

80. (Previously Presented) The composition of claim 79, wherein the
daptomycin monomers of are separated from the high molecular weight contaminants by

a size selection technique.

81. (Previously Presented) The composition of claim 80, wherein the size

selection technique is ultrafiltration or size exclusion chromatography.

82. (Currently Amended) The composition of claim 58, wherein the
daptomycin is obtained by a process comprising

a) separating daptomycin from high molecular weight contaminants;

b) subjecting the daptomycin of step a) to conditions forming [[a]]the

micelle comprising daptomycin aggregate; and

c) separating the micelle comprising daptomycin aggregate from low

molecular weight contaminants.

83. (Currently Amended) The composition of claim 82, wherein the

micelle comprising daptomycin aggregate-of step c) is separated from the low molecular

weight contaminants by a size selection technique.

84. (Previously Presented) The composition of claim 83, wherein the size

selection technique is ultrafiltration or size exclusion chromatography.

85. (Currently Amended) The composition of claim 84, further comprising
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subjecting the micelle comprising daptomycin aggregate-of step ¢) to conditions in which

the micelle comprising daptomycin aggregate-dissociates into daptomycin monomers.

86. (Previously Presented)The composition of claim 76, wherein the

aggregate is a micelle.

87. (Currently Amended)The composition of claim 82, wherein the

aggregate is a daptomycin micelle.

88. (Currently Amended) The composition of claim 58, wherein the
daptomycin is obtained by a process comprising

a) subjecting a daptomycin solution to conditions forming a daptomycin
micelleaggregate;

b) filtering the daptomycin micelleaggregate under conditions in which the
daptomycin micelleageregate is retained on the filter; and

c) collecting the daptomycin micelleaggregate.

89. (Currently Amended) The composition of claim 82, wherein the

aggregate is a micelle consisting of daptomycin.

90. (Currently Amended) The composition of claim 58, wherein the
daptomycin is obtained by subjecting a daptomycin solution to conditions effective to

formine form daptomycin micelles.

91. (Currently Amended) The composition of claim 58, wherein the

micelle comprising daptomycin is obtained by adjusting any one or more of temperature,

salt concentration, daptomycin concentration, and pH of the solution to cause a
concentration of the daptomycin in the solution to be above a critical micelle

concentration.
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92. (Currently Amended) The composition of claim 58, wherein the
micelle comprising daptomycin is obtained by subjecting a daptomycin solution to a pH

of 2.5t0 5.0.

93. (Previously Presented) The composition of claim 58, wherein the
daptomycin is obtained by a process comprising:

a) adjusting the pH of a daptomycin preparation to a pH of 2.5 to 5.0;

b) filtering the daptomycin preparation of step a) on an ultrafiltration
membrane;

c) adjusting the pH of the daptomycin preparation of step b) to a pH of 6.5.

94. (Currently Amended) The composition of claim 93, wherein the

micelle comprising daptomycin preparation of step a) is at a pH of 2.5 to 4.7, and the

preparation further comprises 300 to 500 mM NaCl and is at a temperature of 2-15

degrees C.

95. (Currently Amended) The[[A]] composition of claim 62, wherein the
daptomycin is obtained by a process further comprising

a) subjecting a daptomycin solution to conditions forming [[a]]the
daptomycin aggregate;

b) separating the daptomycin aggregate from low molecular weight
contaminants;

c) subjecting the daptomycin aggregate to conditions in which the

daptomycin aggregate dissociate into daptomycin monomers.
96. (Previously Presented) The composition of claim 95, wherein the
daptomycin aggregate of step b) is separated from the low molecular weight contaminants

by a size selection technique.

97. (Previously Presented) The composition of claim 96, wherein the size
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selection technique is ultrafiltration or size exclusion chromatography.

98. (Previously Presented) The composition of claim 97 further
comprising separating the daptomycin monomers obtained from step c) from high

molecular weight contaminants.

99. (Previously Presented) The composition of claim 98, wherein the
daptomycin monomers are separated from the high molecular weight contaminants by a

size selection technique.

100. (Previously Presented) The composition of claim 99, wherein the size

selection technique is ultrafiltration or size exclusion chromatography.

101. (Previously Presented) The composition of claim 62, wherein the
daptomycin is obtained by a process comprising

a) separating daptomycin from high molecular weight contaminants.

b) subjecting the daptomycin of step a) to conditions forming a
daptomycin aggregate; and

c) separating the daptomycin aggregate from low molecular weight

contaminants.

102. (Previously Presented) The composition of claim 101, wherein the
daptomycin aggregate of step c) is separated from the low molecular weight contaminants

by a size selection technique.

103. (Previously Presented) The composition of claim 102, wherein the

size selection technique is ultrafiltration or size exclusion chromatography.

104. (Previously Presented) The composition of claim 103, further

comprising subjecting the daptomycin aggregate of step c¢) to conditions in which the
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daptomycin aggregate dissociates into daptomycin monomers.

105. (Previously Presented) The composition of claim 95, wherein the

aggregate is a micelle.

106. (Previously Presented) The composition of claim 101, wherein the

aggregate is a micelle.

107. (Previously Presented) The composition of claim 62, wherein the
daptomycin is obtained by a process comprising

a) subjecting a daptomycin solution to conditions forming a daptomycin
aggregate;

b) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

c) collecting the daptomycin aggregate.

108. (Currently Amended) The composition of claim [[101]]107, wherein

the daptomycin aggregate is a micelle comprising daptomycin.

109. (Currently Amended) The composition of claim 62, wherein the
daptomycin is obtained by subjecting a daptomycin solution to conditions effective to

formferming the aggregate comprising daptomycin micelles.

110. (Previously Presented) The composition of claim 62, wherein the
daptomycin is obtained by adjusting any one or more of temperature, salt concentration,
daptomycin concentration, and pH of the solution to cause a concentration of the

daptomycin in the solution to be above a critical micelle concentration.

111. (Previously Presented) The composition of claim 62, wherein the

daptomycin is obtained by subjecting a daptomycin solution to a pH of 2.5 to 5.0.
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112. (Previously Presented) The composition of claim 62, wherein the
daptomycin is obtained by a process comprising:

a) adjusting the pH of a daptomycin preparation to a pH of 2.5 to 5.0;

b) filtering the daptomycin preparation of step a) on an ultrafiltration
membrane;

c) adjusting the pH of the daptomycin preparation of step b) to a pH of 6.5.

113. (Previously Presented) The composition of claim 112, wherein the
daptomycin preparation of step a) is at a pH of 2.5 to 4.7, and the preparation further

comprises 300 to S00 mM NaCl and is at a temperature of 2-15 degrees C.

114. (Previously Presented) The composition of claim 58 wherein the
daptomycin is obtained by a process comprising:

a) subjecting a solution of daptomycin to anion exchange
chromatography to obtain an enriched daptomycin preparation;

b) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and

c)  subjecting the semi-purified daptomycin preparation to anion

exchange chromatography.

115. (Currently Amended) A composition comprising purified

daptomycin obtained from a daptomycin ageregate. the purified daptomycin selected

from the group consisting of:

(a) essentially pure daptomycin,

(b) daptomycin that is substantially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(c) daptomycin that is essentially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(d) daptomycin that is free of anhydro-daptomycin and substantially free of

B-isomer of daptomycin,
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(e) daptomycin that is substantially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12, [[or]]and

(f) daptomycin that is essentially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12.

116. (Previously Presented) The composition of claim 62 wherein impurity

1 is present in an amount no more than about 1%.

117. (Previously Presented) The composition of claim 62 wherein impurity

2 is present in an amount no more than about 0.5%.

118. (Previously Presented) The composition of claim 62 wherein impurity

3is present in an amount no more than about 1%.

119. (Previously Presented) The composition of claim 62 wherein impurity

4 is present in an amount no more than about 0.5%.

120. (Previously Presented) The composition of claim 62 wherein impurity

5 is present in an amount no more than about 0.5%.

121. (Previously Presented) The composition of claim 62 wherein impurity

6 is present in an amount no more than about 1%.

122. (Previously Presented) The composition of claim 62 wherein impurity

7 1s present in an amount no more than about 1%.

123. (Previously Presented) The composition of claim 62 wherein impurity

9 is present in an amount no more than about 0.5%.

124. (Previously Presented) The composition of claim 62 wherein impurity

10 is present in an amount no more than about 0.5%.
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125. (Previously Presented) The composition of claim 62 wherein impurity

11 is present in an amount no more than about 0.5%.

126. (Previously Presented) The composition of claim 62 wherein impurity

12 is present in an amount no more than about 0.5%.

127. (Previously Presented) The composition of claim 62 wherein impurity

14 is present in an amount no more than about 0.1%.

128. (Previously Presented) The composition of claim 62 wherein the
daptomycin is obtained by a process comprising:

a) subjecting a solution of daptomycin to anion exchange
chromatography to obtain an enriched daptomycin preparation;

b) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and

c)  subjecting the semi-purified daptomycin preparation to anion

exchange chromatography.

129. (Previously Presented) The composition of claim 63, wherein the
daptomycin is obtained by a process comprising

a) subjecting a daptomycin solution to conditions forming a daptomycin
aggregate;

b)separating the daptomycin aggregate from low molecular weight
contaminants;

c) subjecting the daptomycin aggregate to conditions in which the

daptomycin aggregate dissociate into daptomycin monomers.

130. (Previously Presented) The composition of claim 129, wherein the
daptomycin aggregate of step b) is separated from the low molecular weight contaminants

by a size selection technique.
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131. (Previously Presented) The composition of claim 130, wherein the

size selection technique is ultrafiltration or size exclusion chromatography.

132. (Previously Presented) The composition of claim 131 further
comprising separating the daptomycin monomers obtained from step c) from high

molecular weight contaminants.

133. (Previously Presented) The composition of claim 132, wherein the
daptomycin monomers of are separated from the high molecular weight contaminants by

a size selection technique.

134. (Previously Presented) The composition of claim 133, wherein the

size selection technique is ultrafiltration or size exclusion chromatography.

135. (Previously Presented) The composition of claim 63, wherein the
daptomycin is obtained by a process comprising

a) separating daptomycin from high molecular weight contaminants.

b) subjecting the daptomycin of step a) to conditions forming a
daptomycin aggregate; and

c)separating the daptomycin aggregate from low molecular weight

contaminants.

136. (Previously Presented) The composition of claim 135, wherein the
daptomycin aggregate of step c) is separated from the low molecular weight contaminants

by a size selection technique.

137. (Previously Presented) The composition of claim 136, wherein the

size selection technique is ultrafiltration or size exclusion chromatography.
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138. (Previously Presented) The composition of claim 137, further
comprising subjecting the daptomycin aggregate of step c¢) to conditions in which the

daptomycin aggregate dissociates into daptomycin monomers.

139. (Previously Presented) The composition of claim 129, wherein the

aggregate is a micelle.

140. (Previously Presented) The composition of claim 135, wherein the

aggregate is a micelle.

141. (Previously Presented) The composition of claim 63, wherein the
daptomycin is obtained by a process comprising

a) subjecting a daptomycin solution to conditions forming a daptomycin
aggregate;

b) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

c) collecting the daptomycin aggregate.

142. (Previously Presented) The composition of claim 135, wherein the

aggregate is a micelle.

143 (Previously Presented) The composition of claim 63, wherein the
daptomycin is obtained by subjecting a daptomycin solution to conditions effective to

forming micelles.

144. (Previously Presented) The composition of claim 63, wherein the
daptomycin is obtained by adjusting any one or more of temperature, salt concentration,
daptomycin concentration, and pH of the solution to cause a concentration of the

daptomycin in the solution to be above a critical micelle concentration.
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145. (Previously Presented) The composition of claim 63, wherein the

daptomycin is obtained by subjecting a daptomycin solution to a pH of 2.5 to 5.0.

146. (Previously Presented) The composition of claim 63, wherein the
daptomycin is obtained by a process comprising:

a) adjusting the pH of a daptomycin preparation to a pH of 2.5 to 5.0;

b) filtering the daptomycin preparation of step a) on an ultrafiltration
membrane;

c) adjusting the pH of the daptomycin preparation of step b) to a pH of 6.5.

147. (Previously Presented) The composition of claim 146, wherein the
daptomycin preparation of step a) is at a pH of 2.5 to 4.7, and the preparation further

comprises 300 to S00 mM NaCl and is at a temperature of 2-15 degrees C.

148. (Previously Presented) The composition of claim 63 wherein the
daptomycin is obtained by a process comprising:

a) subjecting a solution of daptomycin to anion exchange
chromatography to obtain an enriched daptomycin preparation;

b) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and

c)  subjecting the semi-purified daptomycin preparation to anion

exchange chromatography.

149. (Previously Presented) The composition of claim 63 wherein impurity

1 is present in an amount no more than about 1%.

150. (Previously Presented) The composition of claim 63 wherein impurity

2 is present in an amount no more than about 0.5%.

151. (Previously Presented) The composition of claim 63 wherein impurity

3is present in an amount no more than about 1%.
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152. (Previously Presented) The composition of claim 63 wherein impurity

4 is present in an amount no more than about 0.5%.

153. (Previously Presented) The composition of claim 63 wherein impurity

5 is present in an amount no more than about 0.5%.

154. (Previously Presented) The composition of claim 63 wherein impurity

6 is present in an amount no more than about 1%.

155. (Previously Presented) The composition of claim 63 wherein impurity

7 1s present in an amount no more than about 1%.

156. (Previously Presented) The composition of claim 63 wherein impurity

9 is present in an amount no more than about 0.5%.

157. (Previously Presented) The composition of claim 63 wherein impurity

10 is present in an amount no more than about 0.5%.

158. (Previously Presented) The composition of claim 63 wherein impurity

11 is present in an amount no more than about 0.5%.

159. (Previously Presented) The composition of claim 63 wherein impurity

12 is present in an amount no more than about 0.5%.

160. (Previously Presented) The composition of claim 63 wherein impurity

14 is present in an amount no more than about 0.1%.
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Please enter the following new claims:

161. (New)  The composition of claim 115, wherein the daptomycin

aggregate comprises a daptomycin micelle.

162. (New)  The composition of claim 161, wherein the is purified by a
process comprising the steps of:

(a) subjecting a daptomycin solution to conditions forming the daptomycin
aggregate;

(b) separating the daptomycin aggregate from low molecular weight
contaminants;

c) subjecting the daptomycin aggregate to conditions in which the

daptomycin micelle dissociates into daptomycin monomers.

163. (New)  The composition of claim 162, wherein the daptomycin

aggregate consists of daptomycin micelles.

164. (New)  The composition of claim 162, wherein the step of
subjecting the daptomycin solution to conditions forming a daptomycin aggregate
includes adjusting one or more of temperature, salt concentration, daptomycin

concentration, and pH of the daptomycin solution to form the daptomycin aggregate.

165. (New)  The composition of claim 164, wherein the daptomycin

aggregate comprises daptomycin micelles.

166. (New)  The composition of claim 162, wherein the step of
subjecting the daptomycin solution to conditions forming the daptomycin aggregate
results in a concentration of the daptomycin in the daptomycin solution at or above the

critical micelle concentration.

167. (New)  The composition of claim 163, wherein the step of
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subjecting a daptomycin solution to conditions forming daptomycin micelles includes
subjecting the daptomycin solution to a pH of about 3.0 to 4.8 and a temperature of about

2-15 degrees C.

168. (New)  The composition of claim 162, wherein the step of
subjecting a daptomycin solution to conditions forming a daptomycin aggregate includes
one or more of the following:

(a) the daptomycin solution having a pH of about 2.5 to 5.0,

(b) the daptomycin solution having a temperature of about 2-15 degrees C,
and

(c) the daptomycin solution having a daptomycin concentration at or

above the critical micelle concentration.

169. (New)  The composition of claim 162, wherein the step of
subjecting the daptomycin aggregate to conditions in which the daptomycin aggregate
dissociate into daptomycin monomers includes one or more of the following:

(a) raising the pH of the daptomycin aggregate to about 6.0 or higher;

(b) adjusting the daptomycin concentration to below the critical micelle
concentration;

(c) contacting the daptomycin aggregate with an organic solvent; and

(d) raising the temperature of the daptomycin aggregate above about 15
degrees C.

170. (New)  The composition of claim 169, wherein the organic solvent
is selected from the group consisting of: n-butanol, isopropyl alcohol, acetonitrile, and a

combination thereof.

171. (New) A purified daptomycin composition of greater than about
93% purity relative to impurities 1-14 defined by peaks 1-14 shown in FIG. 12, the
purified daptomycin composition obtained by a process comprising the steps of

(a) subjecting daptomycin to conditions forming daptomycin micelles and
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(b) obtaining at least a portion of the purified daptomycin from the daptomycin

micelles.

172. (New) The purified daptomycin composition of claim 171,
wherein the step of obtaining the purified daptomycin from the daptomycin micelles
further comprises the steps of:

(c) subjecting the daptomycin micelles to conditions forming monomeric
daptomycin from the daptomycin micelles; and
(d) obtaining at least a portion of the purified daptomycin from the monomeric

daptomycin.

173. (New)  The purified daptomycin composition of claim 172,
wherein the step of subjecting the daptomycin micelles to conditions to form monomeric
daptomycin from the daptomycin micelles includes one or more of the following:

(a) raising the pH of the daptomycin aggregate to about 6.0 or higher;

(b) adjusting the daptomycin concentration to below the critical micelle
concentration;

(c) contacting the daptomycin aggregate with an organic solvent; and

(d) raising the temperature of the daptomycin aggregate above about 15
degrees C.

174. (New) The purified daptomycin composition of claim 171,
wherein the step of obtaining the daptomycin from the daptomycin micelles further
comprises the steps of:

(c) filtering the daptomycin micelles under conditions in which the daptomycin
micelles are retained on the filter;

(d) collecting the daptomycin aggregate;

(e) subjecting the daptomycin micelles to conditions to form monomeric
daptomycin from the daptomycin micelles; and

(f) obtaining at least a portion of the purified daptomycin from the monomeric

daptomycin.
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175. (New) A purified daptomycin composition of greater than about
93% purity relative to impurities 1-14 defined by peaks 1-14 shown in FIG. 12, the
purified daptomycin composition obtained by a process comprising the steps of
(a) subjecting an aqueous solution comprising daptomycin at or above the critical
daptomycin micelle concentration to a pH of 3.0 to 4.8 at a temperature of about 2-15
degrees C to form a daptomycin preparation; and

(b) obtaining the purified daptomycin from the daptomycin preparation obtained
in step (a).

176. (New)  The composition of claim 175, wherein the daptomycin
preparation comprises daptomycin aggregates, and wherein:

(a) the process further comprises filtering the daptomycin preparation is
filtered to obtain a filtered daptomycin material comprising the daptomycin aggregates;
and

(b) the purified daptomycin is obtained from the filtered daptomycin
material by a process comprising the step of contacting the filtered daptomycin material

with an organic solvent or a solvent having a pH of at least about 6.0.

177. (New)  The composition of claim 176, wherein the purified
daptomycin is obtained by contacting the filtered daptomycin material with a HIC resin

and eluted with an organic solvent at a pH of about 6.0-7.5

178. (New) A purified daptomycin composition of greater than about
93% purity relative to impurities 1-14 defined by peaks 1-14 shown in FIG. 12, wherein
the % purity is measured by HPLC analysis according to the resolution method in Table
2, and the purified daptomycin composition is obtained from a lipopeptide aggregate

comprising daptomycin.

179. (New) A purified daptomycin composition of greater than about 93%

purity relative to impurities 1-14 defined by peaks 1-14 shown in FIG. 12, wherein the %
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purity is measured by HPLC analysis according to the resolution method in Table 2, and
the purified daptomycin composition is obtained by a process comprising the steps of

(a) fermenting a culture of S. roseosporus to produce daptomycin;

(b) contacting the daptomycin from step (a) with an anion exchange resin;

(c) eluting the daptomycin from the anion exchange resin in step (b) with
a solvent having a pH of about 6.0-6.5 to obtain a daptomycin solution;

(d) adjusting the pH of the daptomycin solution from step (c) to about 3.0
to 4.8 and a temperature of the solution from step (c) to about 2-15 degrees C to obtain a
daptomycin aggregate solution comprising a daptomycin aggregates; and

(e) filtering the daptomycin aggregate solution to separate daptomycin
aggregates from the daptomycin aggregate solution; and

(f) obtaining the purified daptomycin from the daptomycin aggregates.

180. (New)  The composition of claim 179, wherein the daptomycin

aggregates comprise daptomycin micelles.

181. (New)  The composition of claim 54, wherein the purified

daptomycin is obtained from the non-micellar daptomycin.

182. (New)  The composition of claim 54, wherein the daptomycin
micelles are converted to the non-micellar state by altering one or more of: temperature,

pH, electrolyte concentration and daptomycin concentration.

183. (New)  The composition of claim 54, wherein the daptomycin is
purified by a process further comprising the steps of:

1) filtering the daptomycin micelles under conditions in which the
daptomycin micelles are retained on the filter; and

ii) collecting the daptomycin micelles.

184. (New)  The composition of claim 183, wherein the step of
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converting the daptomycin micelles collected in step (ii) are converted to the non-micellar

daptomycin in step (b).

185. (New)  The composition of claim 184, wherein the purified

daptomycin is obtained from the non-micellar daptomycin in step (c).

186. (New)  The composition of claim 185, wherein the purified
daptomycin is obtained by a process further comprising the step of lyophilizing the

purified daptomycin.

187. (New)  The composition of claim 186, wherein the purified
daptomycin is substantially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

188. (New)  The composition of claim 178, wherein the daptomycin is
obtained by adjusting any one or more of temperature, salt concentration, daptomycin
concentration, and pH of a daptomycin solution to cause a concentration of the

daptomycin in the solution to be above a daptomycin critical micelle concentration.

189. (New)  The composition of claim 185, wherein the aggregate
comprises daptomycin micelles formed by a process comprising one or more steps
selected from the group consisting of: adjusting the pH of a daptomycin preparation to a
pH of about 2.5 to 5.0, combining daptomycin with 300 to 500 mM NaCl in an aqueous

solution; and providing a daptomycin preparation at a temperature of 2-15 degrees C.

190. (New)  The composition of claim 178, wherein the aggregate
comprises daptomycin micelles formed by a process further comprising subjecting
daptomycin micelles, daptomycin in a non-micellar state, or a combination thereof to

anion exchange chromatography.
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191. (New)  The composition of claim 178, wherein the daptomycin

composition is at least about 95% pure.

192. (New)  The composition of claim 178, wherein the daptomycin

composition is at least about 97% pure.

193. (New)  The composition of claim 178, wherein the daptomycin

composition is at least about 98% pure.

194. (New)  The composition of claim 178, wherein the daptomycin

composition is at least about 99% pure.

195. (New)  The composition of claim 178, wherein the daptomycin

composition is essentially free of anhydro daptomycin.

196. (New)  The composition of claim 2, wherein the daptomycin has
greater than about 93% purity measured by HPLC analysis according to the resolution
method in Table 2, and the purified daptomycin composition is obtained from a

lipopeptide aggregate comprising daptomycin.

197. (New)  The composition of claim 3, wherein the daptomycin has
greater than about 93% purity measured by HPLC analysis according to the resolution
method in Table 2, and the purified daptomycin composition is obtained from a

lipopeptide aggregate comprising daptomycin.

198. (New)  The composition of claim 4, wherein the daptomycin has
greater than about 93% purity measured by HPLC analysis according to the resolution
method in Table 2, and the purified daptomycin composition is obtained from a

lipopeptide aggregate comprising daptomycin.

Page 31 of 35

113 of 424



US Serial No. 11/739,180 Attorney Docket No. C062-02/03 US

199. (New)  The composition of claim 6, wherein the daptomycin has
greater than about 93% purity measured by HPLC analysis according to the resolution
method in Table 2, and the purified daptomycin composition is obtained from a

lipopeptide aggregate comprising daptomycin.

200. (New)  The composition of claim 115, wherein the daptomycin has
greater than about 93% purity measured by HPLC analysis according to the resolution
method in Table 2, and the purified daptomycin composition is obtained from a

lipopeptide aggregate comprising daptomycin.
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REMARKS

Amendments to the Specification

The specification has been amended to contain the references required by 37 CFR
§ 1.78(a)(2),(5) to establish a claim of priority under 35 USC §§ 119(e) and 120. More
specifically, the CROSS-REFERENCE TO RELATED APPLICATIONS has been
amended to recite the relationships between the present application, United States Patent
Application No. 10/747,485, and United States Patent Application No. 09/735,191.
Applicants submit, along with this Response and Amendment, a Petition under 37 CFR
1.78(a)(3),(6) to Accept an Unintentionally Delayed Priority Claim. Applicants have also
submitted a similar Petition in United States Patent Application No. 10/747,485, the
parent of the present application, in order to comply with the requirement of MPEP
201.11(IIT)(C) that appropriate reference be made in each intermediate application in the
chain of prior applications.. Each Petition includes (1) the reference required by 37 CFR
§ 1.78(a)(2),(5); (2) the surcharge set forth in 37 CFR § 1.17(t); and (3) a statement that
the entire delay between the date that the priority claim was due under 37 CFR §
1.78(a)(2)(i1),(5)(i1) and the present was unintentional. In view of the foregoing
amendments and Petitions, Applicants respectfully request recognition of the recited
priority claim

Amendments to the Claims

Claims 1-29, 31-36, 38-44, 46-52, 54-56, and 58-160 were pending in the present

application. Applicant has canceled claim 1, and amended claims 2-4, 6-7, 10, 54- 56,
58, 62,76, 82-83, 85, 87-95, 108-109 and 115 and added new claims 161-200. Support
for the claim amendments and new claims 161-200 can be found throughout the
specification as filed. No new matter is added. Accordingly, upon entry of the instant
amendments, claims 2-29, 31-36, 38-44, 46-52, 54-56, and 58-200 are pending in this

application.
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Allowed Claims
Claims 2-7 and 115 have been allowed (Office Action at page 1).

Claim Rejections under 35 USC §102
The Office Action rejects claims 1 and 54 under 35 USC § 102(e) as being
anticipated by RE39,071 (“Baker”) (Office Action at pages 4-6).

Applicants respectfully disagree. However, without acquiescing to the
Examiner’s rejection, Applicants submit that with the cancellation of claim 1 this
rejection is now rendered moot regarding claim 1. With respect to claim 54, this rejection
has been obviated by amending the claim to recite “essentially pure” daptomycin (as set
forth in allowed claim 2). Applicants reserve the right to pursue embodiments described
in canceled subject matter in one or more subsequent continuation patent applications.

Notwithstanding, Applicant respectfully disagrees and traverses this rejection
based on arguments presented below and previously made of record. Applicant’s

previous remarks in earlier Office Action Responses are incorporated herein by reference.

Claim Rejections under Obviousness-Tvype Double Patenting

The Office Action rejects claims 1 and 54 over claims 18-20, 26, 28 and 29 of
Baker based on the judicially-created doctrine of non-statutory obviousness-type double
patenting. The Office Action states that claims 1 and 54 disclose a composition
comprising substantially pure daptomycin, and maintains that “[t]his is an obvious
variation in view of claims 18-20, 26 and 28 of [Baker]...” (Office Action at page 7).
Applicant has elected to cancel claim 1 and amend claim 54 to cover certain preferred
embodiments of the invention. Applicant respectfully submits that the claim amendments
herein obviate the basis for this rejection. Applicant reserves the right to pursue
embodiments described in canceled subject matter in one or more subsequent
continuation patent applications. Applicant respectfully requests reconsideration and

withdrawal of this rejection.
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Claim Rejections Under 35 USC § 112, 42
The Office Action rejects claims 8-29, 31-36, 38-44, 47-52, 55-56, 58-114 and

116-160 under 35 USC §112, second paragraph as being indefinite (Office Action at page
3). Specifically, the Office Action maintains that the recitation of “impurities 1-14”
renders the rejected claims indefinite because “it is not clear what these impurities are,
and how they are defined” (Office Action at page 3). Applicant has elected to amend
independent claims 58, 62, and 115 from which the rejected claims depend to focus on
certain preferred embodiments of the invention. Applicant respectfully submits that the
claim amendments herein obviate the basis for this rejection. Applicant reserves the right
to pursue embodiments described in canceled subject matter in one or more subsequent
continuation patent applications. Applicant respectfully requests reconsideration and

withdrawal of this rejection.

CONCLUSION

For the reasons presented above, Applicant respectfully requests reconsideration

and prompt allowance of all pending claims.

Respectfully submitted,

Date: May 27, 2011 /Nicholas M. Boivin/
Cubist Pharmaceuticals, Inc. Nicholas M. Boivin, Reg. No. 45,650
65 Hayden Avenue Attorney for Applicant

Lexington, Massachusetts 02421
Tel.: (781) 860-8660
Fax: (781) 860-1407

C062-02-03 20110530 US Resp to 20101130 OA
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Application No. Applicant(s)
11/739,180 KELLEHER ET AL.

Office Action Summary Examiner ArtUnit
CHIH-MIN KAM 1656

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 22 September 2010.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4 Claim(s) 1-29,31-36,38-44,47-52,54-56 and 58-160 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.

5)X] Claim(s) 2-7 and 115 is/are allowed.

6)X] Claim(s) 1,8-29,31-36,38-44,47-52,54-56,58-114 and 116-160 is/are rejected.

7)[] Claim(s) _____is/are objected to.

8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 24 April 2007 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___
3) X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 9/22/10. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20101127
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DETAILED ACTION
Status of the Claims
1. Claims 1-29, 31-36, 38-44, 47-52, 54-56 and 58-160 are pending.
Applicants’ amendment filed September 22, 2010 is acknowledged. Claims 2, 3, 6, 8, 9,
11, 38, 47-52, 58, 59 and 61 have been amended, claims 46 and 57 have been cancelled, and new
claims 64-160 have been added. Therefore, claims 1-29, 31-36, 38-44, 47-52, 54-56 and 58-160
are examined.

Withdrawn Claim Objections

2. The previous objection to claims 2-7, 31-36, 39-44, 47-52, 59 and 61-63 is withdrawn in
view of applicants’ amendment to the claims in the amendment filed September 22, 2010.

Withdrawn Claim Rejections - 35 USC § 102

3. The previous rejection of claims 8-29, 38, 46, 55-56, 58 and 60 under 35 U.S.C. 102(¢) as
being as anticipated by Baker ef al. (US RE39,071 E) is withdrawn in view of applicants’
amendment to the claims, applicants’ cancellation of the claims, and applicants’ response at

pages 23-24 in the amendment filed September 22, 2010.

Withdrawn Claim Rejections - Obviousness Type Double Patenting

4, The previous rejection of claims 8-9, 46, 55, 57, 58 and 60 under the judicially created
doctrine of obviousness-type double patenting as being unpatentable over claims 18-20, 26, 28
and 29 of U.S. Patent RE39,071 E is withdrawn in view of applicants’ amendment to the claims,
and applicants’ cancellation of the claims in the amendment filed September 22, 2010.

New Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

122 of 424



Application/Control Number: 11/739,180 Page 3
Art Unit: 1656

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the
subject matter which the applicant regards as his invention.

5. Claims 8-29, 31-36, 38-44, 47-52, 55-56, 58-114 and 116-160 are rejected under 35
U.S.C. 112, second paragraph, as being indefinite for failing to particularly pointing out and
distinctly claiming the subject matter which the applicant regards as his invention.
6. Claims 8-29, 31-36, 38-44, 47-52, 55-56, 58-114 and 116-160 are indefinite because of
the use of the term “impurities 1-14”. The term cited renders the claim indefinite, it is not clear
what these impurities are, and how they are defined. Claims 8-29, 31-36, 38-44, 47-52, 55-56,
59-61, 63-114 and 116-160 are included in this rejection for being dependent on a rejected claim
and not correcting the deficiency of the claims from which they depend.
7. Claims 8-29, 31-36, 38-44, 47-52, 55-56, 95-113 and 116-160 are indefinite because of
the use of the term “The composition” or “the composition”, while the independent claim (i.e.,
claim 62) recites the term “Daptomycin”, not “A composition”.
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in a patent granted on an application for patent by another filed in the United
States before the invention thereof by the applicant for patent, or on an international application by another who
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention
thereof by the applicant for patent.

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002
do not apply when the reference is a U.S. patent resulting directly or indirectly from an

international application filed before November 29, 2000. Therefore, the prior art date of the
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reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA
35 U.S.C. 102(e)).

8. Claims 1 and 54 are rejected under 35 U.S.C. 102(e) as anticipated by Baker ez al. (US
RE39,071 E, reissue of U.S. Patent 5,912,226, filed December 16, 1991).

Baker et al. teach an antibacterial composition comprising daptomycin (LY 146032)
obtained in substantially pure form, which refers to daptomycin that contains less than 2.5% of a
combined total of anhydro-daptomycin and beta-isomer of daptomycin (column &, lines 50-60;
Examples 4 and 5; claim 1(g), 54), where daptomycin is purified by a procedure using Diaion
HP-20 resin column, followed by HPLC and another HP-20 resin column (Examples 1-5). Baker
et al. also teach the preparation of a pharmaceutical formulation comprising the purified
daptomycin (LY 146032) with pharmaceutical carriers or excipients (column 9, lines 47-59), and
an antibiotic composition comprised of a combination of a compound of formula 1 (i.e.,
anhydro-A21978C; column 1, lines 14-21), a compound of formula 2 (isomer of A21978C) and a
compound of formula 3 (the parent cyclic peptide of A21978C; LY 146032) or pharmaceutically
acceptable salts (Reissue: claim 18).

Response to Arguments

Applicants indicate that the purity of daptomycin in Baker can only be interpreted as
defined by Baker, thus Baker can be interpreted to read that there is 97.5% of daptomycin over a
daptomycin plus anhydro-daptomycin (“A”) plus beta isomer daptomycin (“B’’) composition.
The present application describes daptomycin purity relative to daptomycin plus anhydro-
daptomycin (impurity No. 13) plus beta isomer daptomycin (impurity No. 8) plus 12 other

impurities (impurities 1-7, 9-12 and 14) as described in Table 3 of the specification. Thus, Baker
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uses a different purity and does not teach purity over the 14 daptomycin impurities. Applicants
also indicate that Baker methods yield at best about 93% pure daptomycin measured under the
current application while it yields 97.5% purity under its own teachings. Applicants further
assert that evidence of inherency and/or notice of facts to support the inherency of the present
claims have not been provided. Regarding product-by process claims, claims 11-29 have been
amended to depend on claim 62 or claim 115, thus the basis for rejection is overcome. Therefore,
Baker does not anticipate claims 1 and 54, the rejection under 35 U.S.C. 102 (e) should be

withdrawn (pages 21-24 of the response).

Applicants’ response has been fully considered. Regarding claim 1(g) and claim 54, the
arguments are not found persuasive because of the following reasons. Baker ef al. teach an
antibacterial composition comprising daptomycin (LY 146032) obtained in substantially pure
form, which refers to daptomycin that contains less than 2.5% of a combined total of anhydro-
daptomycin and beta-isomer of daptomycin (column 8, lines 50-60; Examples 4 and 5). Since
Baker et al. do not indicate other impurities besides anhydro-daptomycin and beta-isomer of
daptomycin are contained in the daptomycin (LY 146032) in substantially pure form, it reads that
the daptomycin has more than 97.5% purity. While Baker implies that other degradants are
present, but are not predominant in the pH range that optimizes the transpeptidation reactions,
the reference does not indicate other degradants are present after the purification procedure
(column 8, lines 45-49). While Baker's later work (U.S. Patent 4,874,843) shows undetermined
impurities at least as great as 7%, and daptomycin has at best 93% purity, the ‘843 patent only
use a single HP-20 resin column to purify daptomycin with a yield of 50-60% (Example 1-2),

which is different from the purification procedure (i.e., Diaion HP-20 resin column, followed by
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HPLC and another HP-20 resin column) used by Baker et a/. in the US RE39,071 E (e.g., with a
very low yield in Example 3). Thus, even Baker (U.S. Patent 4,874,843) shows undetermined
impurities at least as great as 7%, and daptomycin has at best 93% purity, it does not mean that
the daptomycin purified by Baker ef al. in the US RE39,071 E has at best 93% purity since the
purification procedures used by two patents are different. As shown in Example 2 of the present
application, the purity level of the daptomycin was 91% using the purification method from the
'843 patent, and the daptomycin sample was further confirmed to contain fourteen impurities
(Example 10), which does not mean the daptomycin purified by Baker et a/. in the US RE39,071
E would have at best 93% purity when a different purification procedure is used. The
daptomycin purified by Baker et al. in the US RE39,071 E is obtained in substantially pure form
that contains less than 2.5% of a combined total of anhydro-daptomycin and beta-isomer of
daptomycin as taught by Baker et al. is not different from the claimed composition as indicated
in claims 1(g) and 54 because the claimed substantially pure daptomycin has also >97% purity
without indicating the existence of other 14 impuritites. Therefore, the rejection of claim 1(g)

and claim 54 are maintained.

Claim Rejections-Obviousness Type Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible
harassment by multiple assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to
overcome an actual or provisional rejection based on a nonstatutory double patenting ground
provided the conflicting application or patent is shown to be commonly owned with this
application. See 37 CFR 1.130(b).
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Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37
CFR 3.73(b).
9. Claims 1 and 54 are rejected under the judicially created doctrine of obviousness-type
double patenting as being unpatentable over claims 18-20, 26 and 28 of U.S. Patent RE39,071 E.
Although the conflicting claims are not identical, they are not patentably distinct from each other
because claims 1 and 54 in the instant application disclose a composition comprising
substantially pure daptomycin (i.e., >97% purity daptomycin). This is obvious variation in view
of claims 18-20, 26 and 28 of the patent which disclose an antibiotic composition comprised of a
combination of a compound of formula 1 (i.e., anhydro-daptomycin), a compound of formula 2
(i.e., beta-isomer of daptomycin) and a compound of formula 3 (i.e., daptomycin, A21978C), or
pharmaceutically acceptable salts thereof, wherein the total amount of the compound of formula
1 and the compound of formula 2 or salts thereof, in the combination is less than 6 weight
percent; or a pharmaceutical formulation comprising a combination of a compound of formula 1
(i.e., anhydro-daptomycin), a compound of formula 2 (i.e., beta-isomer of daptomycin) and a
compound of formula 3 (i.e., daptomycin, A21978C), or pharmaceutically acceptable salts
thereof, wherein the total amount of the compound of formula 1 and the compound of formula 2
or salts thereof, in the combination is less than 6 weight percent. Both claims of instant
application and the patent are directed to a composition comprising substantially pure
daptomycin (i.e., >97% purity daptomycin); or a pharmaceutical composition comprising the
composition and a pharmaceutically acceptable carrier or excipient. Thus, claims 1 and 54 in
present application and claims 18-20, 26 and 28 of the patent are obvious variations of a

composition comprising substantially pure daptomycin (i.e., >97% purity daptomycin).

127 of 424



Application/Control Number: 11/739,180 Page 8
Art Unit: 1656

Response to Arguments

Applicants indicate that they reserve their right to file a terminal disclaimer upon an
indication of allowance of these claims over Baker under 35 U.S.C. § 102(e) as requested above

or to cancel such claims in a further amendment (page 24 of the response).

Applicants’ response has been considered and the rejection is maintained.

Conclusion
10. Claims 1, 8-29, 31-36, 38-44, 47-52, 54-56, 58-114 and 116-160 are rejected; and claims
2-7 and 115 are free of art.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Chih-Min Kam whose telephone number is (571) 272-0948. The

examiner can normally be reached on 8.00-4:30, Mon-Fri.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Manjunath Rao can be reached at 571-272-0939. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Chih-Min Kam/
Primary Examiner, Art Unit 1656
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CMK
November 27, 2010
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/739,180 Confirmation No. 8837
Applicant : Thomas Kelleher

Filed : April 24, 2007

TC/A.U. : 1656

Examiner : Chih-Min Kam

Docket No. C062-02/03 US

Customer No. : 34103

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE AND AMENDMENT

This Amendment is responsive to the Office Action mailed March 22, 2010
(hereafter “the Office Action”) in the above-identified application.

Kindly amend the application as follows:

Certificate of Transmission/Mailing

I'hereby certify that this correspondence (Preliminary Amendment) is being deposited with the United States
Postal Service with sufficient postage as First Class Mail and is addressed to: Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450 or is being facsimile transmitted to the USPTO on the date
shown below.

Date
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AMENDMENT TO THE CLAIMS

1. (Previously presented) A composition comprising

(a) essentially pure daptomycin,

(b) daptomycin that is substantially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(c) daptomycin that is essentially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(d) daptomycin that is free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin,

(e) daptomycin that is substantially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12, or

(f) daptomycin that is essentially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12 or

(g) substantially pure daptomycin.

2. (Currently amended) The-compeosttion-of-elaimt A composition

comprising essentially pure daptomycin.

3. (Currently amended) The-compeosition-of-elaimt A composition
compromising daptomycin that is substantially free of anhydro-daptomycin and
substantially free of B-isomer of daptomycin.

4. (Original) The composition according to claim 3 that is essentially free
of anhydro-daptomycin.

5. (Original) The composition according to claim 3 that is free of
anhydro-daptomycin.

6. (Currently amended) The-compesittonofelaimt A composition
comprising daptomycin that is substantially free of each of impurities 1 to 14 defined by

peaks 1-14 shown in FIG. 12.

7. (Original) The composition according to claim 6 that is essentially free
of each of impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12.
8. (Currently amended) The composition of claim 4 62, wherein

daptomycin purity is measured by HPLC.
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9. (Currently amended) The composition of claim + 62 further
comprising a pharmaceutically acceptable carrier or excipient.

10. (Original) A pharmaceutical composition according to claim 9, further
comprising one or more antibiotics, one or more antifungal agents, or both an antibiotic
and an antifungal agent.

11. (Currently amended) The composition according to claim + 62 or 115
wherein the daptomycin is purified by a process comprising the steps of:

a) supplying a fermentation broth;
b) fermenting Streptomyces roseosporus with a feed of n-decanoic acid

to produce daptomycin in the fermentation broth;

c) clarifying the fermentation broth to obtain a clarified solution;

d) subjecting the clarified solution to anion exchange chromatography to
obtain an enriched daptomycin preparation;

e) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and

f)  subjecting the semi-purified daptomycin preparation to anion
exchange chromatography to obtain the composition-ef-elatm--.

12. (Original) The composition according to claim 11, wherein the feed of
n-decanoic acid is regulated to achieve a residual concentration of n-decanoic acid of no
more than 50 parts per million (ppm) during fermentation.

13. (Original) The composition according to claim 11, wherein said
clarifying comprises filtration or centrifugation and depth filtration.

14. (Original) The composition according to claim 11, wherein the anion
exchange chromatography in d) is performed using a resin comprising a copolymer of 2-
methacrylic acid and ethyleneglycol dimethacrylate (EDGM).

15. (Original) The composition according to claim 11, wherein the
hydrophobic interaction chromatography is performed using a resin comprising a co-
polymer of cross-linked divinylbenzene/stryene.

16. (Original) The composition according to claim 15, wherein the

hydrophobic interaction chromatography is performed at neutral pH and a solvent
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concentration that is reduced compared to the solvent concentration used when
performing the hydrophobic interaction chromatography at acidic pH.

17. (Original) The composition according to claim 16, wherein the resin is
recycled by loading the column at an acidic pH and eluting the column at a neutral pH.

18. (Original) The composition according to claim 11, wherein the anion
exchange chromatography in f) is performed using a resin comprising a copolymer of 2-
methacrylic acid and ethyleneglycol dimethacrylate (EDGM).

19. (Original) The composition according to claim 11, wherein the anion
exchange chromatography is used to reduce the level of solvent in the clarified solution.

20. (Original) The composition according to claim 11, wherein the anion
exchange chromatography is performed via continuous flow chromatography.

21. (Original) The composition according to claim 11, wherein the process
further comprises the step of filtering daptomycin.

22. (Original) The composition according to claim 11, wherein the process
further comprises the step of depyrogenating daptomycin using ultrafiltration.

23. (Original) The composition according to claim 22 wherein said
depyrogenating comprises the steps of:

1) providing a daptomycin solution under conditions in which the
daptomycin is in a monomeric and nonmicellar state;

i1) filtering the daptomycin solution under conditions in which the
daptomycin passes through the filter but pyrogens do not pass through the filter;

iii) subjecting the daptomycin solution to conditions forming a
daptomycin aggregate;

iv) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

v) collecting the daptomycin aggregate.

24. (Original) The composition according to claim 22, wherein the process
further comprises the step of lyophilizing daptomycin.

25. (Original) The composition according to claim 22, wherein the anion

exchange chromatography is performed via radial flow chromatography.
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26. (Original) The composition according claim 11, wherein said
clarifying comprises microfiltration or centrifugation.

27. (Original) The composition according to claim 11, wherein the process
further comprises the steps of filtering and concentrating daptomycin.

28. (Original) The composition according to claim 11, wherein the process
further comprises the step of separating the enriched daptomycin from low molecular
weight material by ultrafiltration.

29. (Original) The composition according to claim 28, wherein the process
further comprises the step of depyrogenating the daptomycin.

30. Canceled

31. (Original) The pharmaceutical composition of claim 9 comprising
essentially pure daptomycin.

32. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is substantially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

33. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is essentially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

34. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.

35. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is substantially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

36. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is essentially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

37. Canceled

38. (Currently amended) A method for preparing a pharmaceutical

composition comprising combining the composition of claim 4+ 62 with a
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pharmaceutically acceptable carrier or excipient.

39. (Original) The method of claim 38 wherein the composition is
essentially pure daptomycin.

40. (Original) The method of claim 38 wherein the composition is
daptomycin that is substantially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

41. (Original) The method of claim 38 wherein the composition is
daptomycin that is essentially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

42. (Original) The method of claim 38 wherein the composition is
daptomycin that is free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.

43. (Original) The method of claim 38 wherein the composition is
daptomycin that is substantially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

44. (Original) The method of claim 38 wherein the composition is
daptomycin that is essentially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

45. Canceled

46. Canceled

47. (Currently amended) The pharmaceutical composition of claim 46 9
wherein the composition is essentially pure daptomycin.

48. (Currently amended) The pharmaceutical composition of claim 46 9
wherein the composition is daptomycin that is substantially free of anhydro-daptomycin
and substantially free of f-isomer of daptomycin.

49. (Currently amended) The pharmaceutical composition of claim 46 9
wherein the composition is daptomycin that is essentially free of anhydro-daptomycin and
substantially free of B-isomer of daptomycin.

50. (Currently amended) The pharmaceutical composition of claim 46 9

wherein the composition is daptomycin that is free of anhydro-daptomycin and
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substantially free of B-isomer of daptomycin.

51. (Currently amended) The pharmaceutical composition of claim 46 9
wherein the composition is daptomycin that is substantially free of each of impurities 1 to
14 defined by peaks 1-14 shown in FIG. 12.

52. (Currently amended) The pharmaceutical composition of claim 46 9
wherein the composition is daptomycin that is essentially free of each of impurities 1 to
14 defined by peaks 1-14 shown in FIG. 12.

53. Canceled

54. (Previously presented) The composition of claim 1 comprising
substantially pure daptomycin.

55. (Previously presented) The pharmaceutical composition of claim 9
comprising substantially pure daptomycin.

56. (Previously presented) The method of claim 38 wherein the
composition is substantially pure daptomycin.

57. Canceled

58. (Currently amended) A new composition comprising daptomycin of
greater than about 93% purity, wherein the purity of the daptomycin is relative to
daptomycin impurities that arise in fermentation or purification of daptomycin_and

wherein the daptomycin impurities comprise impurities 1-14.

59. (Currently amended) The composition of claim 58, wherein the

daptomycin impurities eomprise-tmpurities1+14 arise in fermentation.

60. (Previously presented) The composition of claim 58, wherein the

purity is at least 95%.

61. (Currently amended) The composition of claim 60, wherein the

daptomycin impurities eomprise-tmpurities1+14 arise in fermentation.
62. (Previously presented) Daptomycin of greater than about 93% purity

relative to impurities 1-14.
63. (Previously presented) The daptomycin of claim 62, wherein the purity
is at least 95%.
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Please enter the following new claims.

64. (New) The composition of claim 58 wherein impurity 1 is present in an
amount no more than about 1%.

65. (New) The composition of claim 58 wherein impurity 2 is present in an
amount no more than about 0.5%.

66. (New) The composition of claim 58 wherein impurity 3 is present in
an amount no more than about 1%.

67. (New) The composition of claim 58 wherein impurity 4 is present in an
amount no more than about 0.5%.

68. (New) The composition of claim 58 wherein impurity 5 is present in an
amount no more than about 0.5%.

69. (New) The composition of claim 58 wherein impurity 6 is present in an
amount no more than about 1%.

70. (New) The composition of claim 58 wherein impurity 7 is present in an
amount no more than about 1%.

71. (New) The composition of claim 58 wherein impurity 9 is present in an
amount no more than about 0.5%.

72. (New) The composition of claim 58 wherein impurity 10 is present in
an amount no more than about 0.5%.

73. (New) The composition of claim 58 wherein impurity 11 is present in
an amount no more than about 0.5%.

74. (New) The composition of claim 58 wherein impurity 12 is present in
an amount no more than about 0.5%.

75. (New) The composition of claim 58 wherein impurity 14 is present in
an amount no more than about 0.1%.

76. (New) The composition of claim 58, wherein the daptomycin is
obtained by a process comprising

a) subjecting a daptomycin solution to conditions forming a daptomycin
aggregate;

b)separating the daptomycin aggregate from low molecular weight
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contaminants;

c) subjecting the daptomycin aggregate to conditions in which the
daptomycin aggregate dissociate into daptomycin monomers.

77. (New) The composition of claim 76, wherein the daptomycin
aggregate of step b) is separated from the low molecular weight contaminants by a size
selection technique.

78. (New) The composition of claim 77, wherein the size selection
technique is ultrafiltration or size exclusion chromatography.

79. (New) The composition of claim 78 further comprising separating the
daptomycin monomers obtained from step c) from high molecular weight contaminants.

80. (New) The composition of claim 79, wherein the daptomycin
monomers of are separated from the high molecular weight contaminants by a size
selection technique.

81. (New) The composition of claim 80, wherein the size selection
technique is ultrafiltration or size exclusion chromatography.

82 (New) The composition of claim 58, wherein the daptomycin is
obtained by a process comprising

a) separating daptomycin from high molecular weight contaminants;

b) subjecting the daptomycin of step a) to conditions forming a
daptomycin aggregate; and

c) separating the daptomycin aggregate from low molecular weight
contaminants.

83. (New) The composition of claim 82, wherein the daptomycin
aggregate of step c) is separated from the low molecular weight contaminants by a size
selection technique.

84. (New) The composition of claim 83, wherein the size selection
technique is ultrafiltration or size exclusion chromatography.

85 (New) The composition of claim 84, further comprising subjecting the
daptomycin aggregate of step c) to conditions in which the daptomycin aggregate

dissociates into daptomycin monomers.
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86. (New)The composition of claim 76, wherein the aggregate is a micelle.

87. (New)The composition of claim 82, wherein the aggregate is a micelle.

88. (New) The composition of claim 58, wherein the daptomycin is
obtained by a process comprising

a) subjecting a daptomycin solution to conditions forming a daptomycin
aggregate;

b) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

c) collecting the daptomycin aggregate.

89. (New) The composition of claim 82, wherein the aggregate is a
micelle.

90 (New) The composition of claim 58, wherein the daptomycin is
obtained by subjecting a daptomycin solution to conditions effective to forming micelles.

91. (New) The composition of claim 58, wherein the daptomycin is
obtained by adjusting any one or more of temperature, salt concentration, daptomycin
concentration, and pH of the solution to cause a concentration of the daptomycin in the
solution to be above a critical micelle concentration.

92. (New) The composition of claim 58, wherein the daptomycin is
obtained by subjecting a daptomycin solution to a pH of 2.5 to 5.0.

93. (New) The composition of claim 58, wherein the daptomycin is
obtained by a process comprising:

a) adjusting the pH of a daptomycin preparation to a pH of 2.5 to 5.0;

b) filtering the daptomycin preparation of step a) on an ultrafiltration
membrane;

c) adjusting the pH of the daptomycin preparation of step b) to a pH of 6.5.

94.(New) The composition of claim 93, wherein the daptomycin
preparation of step a) is at a pH of 2.5 to 4.7, and the preparation further comprises 300 to
500 mM NaCl and is at a temperature of 2-15 degrees C.

95 (New) A composition of claim 62, wherein the daptomycin is obtained

by a process comprising
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a) subjecting a daptomycin solution to conditions forming a daptomycin
aggregate;

b) separating the daptomycin aggregate from low molecular weight
contaminants;

c) subjecting the daptomycin aggregate to conditions in which the
daptomycin aggregate dissociate into daptomycin monomers.

96. (New) The composition of claim 95, wherein the daptomycin
aggregate of step b) is separated from the low molecular weight contaminants by a size
selection technique.

97. (New) The composition of claim 96, wherein the size selection
technique is ultrafiltration or size exclusion chromatography.

98. (New) The composition of claim 97 further comprising separating the
daptomycin monomers obtained from step c) from high molecular weight contaminants.

99. (New) The composition of claim 98, wherein the daptomycin
monomers are separated from the high molecular weight contaminants by a size selection
technique.

100. (New) The composition of claim 99, wherein the size selection
technique is ultrafiltration or size exclusion chromatography.

101 (New) The composition of claim 62, wherein the daptomycin is
obtained by a process comprising

a) separating daptomycin from high molecular weight contaminants.

b) subjecting the daptomycin of step a) to conditions forming a
daptomycin aggregate; and

c) separating the daptomycin aggregate from low molecular weight
contaminants.

102. (New) The composition of claim 101, wherein the daptomycin
aggregate of step c) is separated from the low molecular weight contaminants by a size
selection technique.

103. (New) The composition of claim 102, wherein the size selection

technique is ultrafiltration or size exclusion chromatography.
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104. (New) The composition of claim 103, further comprising subjecting
the daptomycin aggregate of step c¢) to conditions in which the daptomycin aggregate
dissociates into daptomycin monomers.

105. (New) The composition of claim 95, wherein the aggregate is a
micelle.

106. (New) The composition of claim 101, wherein the aggregate is a
micelle.

107. (New) The composition of claim 62, wherein the daptomycin is
obtained by a process comprising

a) subjecting a daptomycin solution to conditions forming a daptomycin
aggregate;

b) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

c) collecting the daptomycin aggregate.

108. (New) The composition of claim 101, wherein the aggregate is a
micelle.

109. (New) The composition of claim 62, wherein the daptomycin is
obtained by subjecting a daptomycin solution to conditions effective to forming micelles.

110. (New) The composition of claim 62, wherein the daptomycin is
obtained by adjusting any one or more of temperature, salt concentration, daptomycin
concentration, and pH of the solution to cause a concentration of the daptomycin in the
solution to be above a critical micelle concentration.

111. (New) The composition of claim 62, wherein the daptomycin is
obtained by subjecting a daptomycin solution to a pH of 2.5 to 5.0.

112. (New) The composition of claim 62, wherein the daptomycin is
obtained by a process comprising:

a) adjusting the pH of a daptomycin preparation to a pH of 2.5 to 5.0;

b) filtering the daptomycin preparation of step a) on an ultrafiltration
membrane;

c) adjusting the pH of the daptomycin preparation of step b) to a pH of 6.5.
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113. (New) The composition of claim 112, wherein the daptomycin
preparation of step a) is at a pH of 2.5 to 4.7, and the preparation further comprises 300 to
500 mM NaCl and is at a temperature of 2-15 degrees C.

114. (New) The composition of claim 58 wherein the daptomycin is
obtained by a process comprising:

a) subjecting a solution of daptomycin to anion exchange
chromatography to obtain an enriched daptomycin preparation;

b) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and

c)  subjecting the semi-purified daptomycin preparation to anion
exchange chromatography.

115. (New) A composition comprising

(a) essentially pure daptomycin,

(b) daptomycin that is substantially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(c) daptomycin that is essentially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(d) daptomycin that is free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin,

(e) daptomycin that is substantially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12, or

(f) daptomycin that is essentially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12.

116. (New) The composition of claim 62 wherein impurity 1 is present in
an amount no more than about 1%.

117. (New) The composition of claim 62 wherein impurity 2 is present in
an amount no more than about 0.5%.

118. (New) The composition of claim 62 wherein impurity 3 is present in
an amount no more than about 1%.

119. (New) The composition of claim 62 wherein impurity 4 is present in
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an amount no more than about 0.5%.

120. (New) The composition of claim 62 wherein impurity 5 is present in
an amount no more than about 0.5%.

121. (New) The composition of claim 62 wherein impurity 6 is present in
an amount no more than about 1%.

122. (New) The composition of claim 62 wherein impurity 7 is present in
an amount no more than about 1%.

123. (New) The composition of claim 62 wherein impurity 9 is present in
an amount no more than about 0.5%.

124. (New) The composition of claim 62 wherein impurity 10 is present in
an amount no more than about 0.5%.

125. (New) The composition of claim 62 wherein impurity 11 is present in
an amount no more than about 0.5%.

126. (New) The composition of claim 62 wherein impurity 12 is present in
an amount no more than about 0.5%.

127. (New) The composition of claim 62 wherein impurity 14 is present in
an amount no more than about 0.1%.

128. (New) The composition of claim 62 wherein the daptomycin is
obtained by a process comprising:

a) subjecting a solution of daptomycin to anion exchange
chromatography to obtain an enriched daptomycin preparation;

b) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and

c)  subjecting the semi-purified daptomycin preparation to anion
exchange chromatography.

129. (New) The composition of claim 63, wherein the daptomycin is
obtained by a process comprising

a) subjecting a daptomycin solution to conditions forming a daptomycin
aggregate;

b)separating the daptomycin aggregate from low molecular weight
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contaminants;

c) subjecting the daptomycin aggregate to conditions in which the
daptomycin aggregate dissociate into daptomycin monomers.

130. (New) The composition of claim 129, wherein the daptomycin
aggregate of step b) is separated from the low molecular weight contaminants by a size
selection technique.

131. (New) The composition of claim 130, wherein the size selection
technique is ultrafiltration or size exclusion chromatography.

132. (New) The composition of claim 131 further comprising separating
the daptomycin monomers obtained from step c) from high molecular weight
contaminants.

133. (New) The composition of claim 132, wherein the daptomycin
monomers of are separated from the high molecular weight contaminants by a size
selection technique.

134. (New) The composition of claim 133, wherein the size selection
technique is ultrafiltration or size exclusion chromatography.

135. (New) The composition of claim 63, wherein the daptomycin is
obtained by a process comprising

a) separating daptomycin from high molecular weight contaminants.

b) subjecting the daptomycin of step a) to conditions forming a
daptomycin aggregate; and

c)separating the daptomycin aggregate from low molecular weight
contaminants.

136. (New) The composition of claim 135, wherein the daptomycin
aggregate of step c) is separated from the low molecular weight contaminants by a size
selection technique.

137. (New) The composition of claim 136, wherein the size selection
technique is ultrafiltration or size exclusion chromatography.

138 (New) The composition of claim 137, further comprising subjecting

the daptomycin aggregate of step c¢) to conditions in which the daptomycin aggregate
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dissociates into daptomycin monomers.

139. (New) The composition of claim 129, wherein the aggregate is a
micelle.

140. (New) The composition of claim 135, wherein the aggregate is a
micelle.

141. (New) The composition of claim 63, wherein the daptomycin is
obtained by a process comprising

a) subjecting a daptomycin solution to conditions forming a daptomycin
aggregate;

b) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

c) collecting the daptomycin aggregate.

142. (New) The composition of claim 135, wherein the aggregate is a
micelle.

143 (New) The composition of claim 63, wherein the daptomycin is
obtained by subjecting a daptomycin solution to conditions effective to forming micelles.

144. (New) The composition of claim 63, wherein the daptomycin is
obtained by adjusting any one or more of temperature, salt concentration, daptomycin
concentration, and pH of the solution to cause a concentration of the daptomycin in the
solution to be above a critical micelle concentration.

145. (New) The composition of claim 63, wherein the daptomycin is
obtained by subjecting a daptomycin solution to a pH of 2.5 to 5.0.

146. (New) The composition of claim 63, wherein the daptomycin is
obtained by a process comprising:

a) adjusting the pH of a daptomycin preparation to a pH of 2.5 to 5.0;

b) filtering the daptomycin preparation of step a) on an ultrafiltration
membrane;

c) adjusting the pH of the daptomycin preparation of step b) to a pH of 6.5.

147. (New) The composition of claim 146, wherein the daptomycin

preparation of step a) is at a pH of 2.5 to 4.7, and the preparation further comprises 300 to
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500 mM NaCl and is at a temperature of 2-15 degrees C.

148. (New) The composition of claim 63 wherein the daptomycin is
obtained by a process comprising:

a) subjecting a solution of daptomycin to anion exchange
chromatography to obtain an enriched daptomycin preparation;

b) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and

c)  subjecting the semi-purified daptomycin preparation to anion
exchange chromatography.

149. (New) The composition of claim 63 wherein impurity 1 is present in
an amount no more than about 1%.

150. (New) The composition of claim 63 wherein impurity 2 is present in
an amount no more than about 0.5%.

151. (New) The composition of claim 63 wherein impurity 3 is present in
an amount no more than about 1%.

152. (New) The composition of claim 63 wherein impurity 4 is present in
an amount no more than about 0.5%.

153. (New) The composition of claim 63 wherein impurity 5 is present in
an amount no more than about 0.5%.

154. (New) The composition of claim 63 wherein impurity 6 is present in
an amount no more than about 1%.

155. (New) The composition of claim 63 wherein impurity 7 is present in
an amount no more than about 1%.

156. (New) The composition of claim 63 wherein impurity 9 is present in
an amount no more than about 0.5%.

157. (New) The composition of claim 63 wherein impurity 10 is present in
an amount no more than about 0.5%.

158. (New) The composition of claim 63 wherein impurity 11 is present in
an amount no more than about 0.5%.

159. (New) The composition of claim 63 wherein impurity 12 is present in
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an amount no more than about 0.5%.
160. (New) The composition of claim 63 wherein impurity 14 is present in

an amount no more than about 0.1%.
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REMARKS

Amendments to the Claims

Claims 1-29, 31-36, 38-44, 46-52, 54-57, and 58-63 were pending in the present

application. Applicants have added new claims 64-160. Support for claims 64-160 can
be found throughout the specification. For example, support for claims 64-75, 116-127,
and 149-160 can be found in Table 3, paragraph 179 and support for claims 76-113 and
129-147 can be found in paragraphs 99-128.

Applicants have amended claims 2, 3, 6, 8, 9, 11, 47-52, 58, 59, and 61. Support
for these amended claims can be found throughout the specification.

Applicants have canceled claims 46 and 57 without prejudice or disclaimer to
Applicants’ rights to pursue the same or similar subject matter in the future.

No new matter is introduced by the claim amendments.

Accordingly, upon entry of the instant amendments, claims 1-29, 31-36, 38-44,
47-52, 54-56, 58-160 will be pending in this application.

The Pending Claims are Allowable

Applicants have elected to amend the claims to cover subject matter the Office
Action indicates to be allowable. In particular, the Office Action at page 8 reads:

Claims 2-7, 31-36, 39-44, 47-52, 59, and 61-63 are objected to because the
claims are dependent from a rejected claim, but would be allowable if
rewritten in independent form including all of the limitations of the base
claim and any intervening claims.

In response, claims 2, 3, and 6 have been rewritten in independent form to place
them in condition for allowance. Therefore, claims 2, 3, 6 - along with the dependent
claims 4, 5 and 7 — are in condition for allowance.

Claim 62 is written in independent form, and is not rejected in the Office Action.
Dependent claims 9 and 38 are amended to depend from independent claim 62. As
amended, dependent claims 31-36, 39-44, and 47-52 now depend from either amended
claim 9 or amended claim 38, Applicants respectfully request allowance of claims 62, 9,

38, 31-36, 39-44, and 47-52.
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Claim 58 is amended to cover subject matter indicated as allowable in the Office
Aciton. Claims 60-61 depend on amended claim 58. Accordingly, Applicants request
allowance of claims 58-61.

Notwithstanding, Applicants traverse rejections of the claims. Claims 1, §-29, 38,
46, 54-58 and 60 stand rejected under 35 U.S.C. § 102(e) as anticipated by Baker et al.
(US RE39,071 E, hereafter Baker), and claims 1, 8-9, 46, 54-55, 57, 58 and 60 stand
rejected under the doctrine of obviousness-type double patenting over claims 18-20, 26,
28 and 29 of Baker. Claims 2-7, 31-36, 39-44, 47-52, 59 and 61-63 are objected to.
Notwithstanding the amendments herein, Applicants respectfully overcome and traverse

the rejections for the reasons set forth below.

I Acknowledgement of Withdrawal of Rejection under 35 U.S.C.8 103(a)

Applicants acknowledge with thanks the withdrawal of the rejection of the claims

under 35 U.S.C. § 103(a).

1L Baker Does Not Anticipate Under 35 U.S.C § 102(e)

The Office Action reads: “the rejection of claim 1(g) and its dependent claims are
maintained” and cites Example 3 of Baker as the grounds for rejection.

“In order to render a determination of anticipation under 35 U.S.C. 102, the
reference must teach every aspect of the claimed invention either explicitly or impliedly.
Any feature not directly taught must be inherently present.” MPEP 706.02 V. “To serve
as an anticipation when the reference is silent about the asserted inherent characteristic
[i.e. one not directly taught], such gap in the reference may be filled with recourse to
extrinsic evidence. Such evidence must make clear that the missing descriptive matter is
necessarily present in the thing described in the reference, and that it would be so
recognized by persons of ordinary skill.” Continental Can Co. USA v. Monsanto Co., 948
F.2d 1264, 1268, 20 USPQ2d 1746, 1749 (Fed. Cir. 1991).
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A. Baker Does Not Expressly Or Inherently Include All of the Limitations of
the Present Claims

1. Baker Uses a Different Daptomycin Purity Than the Present
Application

Although the Office Action posits that the substantially pure daptomycin in Baker
“reads that the daptomycin has more than 97.5% purity,” the purity of daptomycin in

Baker can only be interpreted as defined by Baker. In Baker, “substantially pure form

means that LY 146032 contains less than 2.5 percent of a combined total of anhydro-
LY146032 and isomer-LY 146032.” Col. 8, 11. 55-57. Baker can be interpreted to read
that there is 97.5% of daptomycin over a daptomycin plus anhydro-daptomycin (“A”)
plus beta isomer daptomycin (“B”) composition.

The present application describes daptomycin purity relative to daptomycin plus
anhydro daptomycin (impurity No. 13) plus beta-isomer (impurity No. 8) plus 12 other
impurities (impurities 1-7, 9-12 and 14) (the fourteen daptomycin impurities) as
described in Table 3 of the specification. Therefore, it is consistent to say that, as
described in detail below in I1.A.2, the Baker methods yield at best about 93% pure
daptomycin measured under the current application while it yields 97.5% purity under its
own teachings.

Accordingly, Baker uses a different purity and does not teach purity over the

fourteen daptomycin impurities.

2. Evidence of Inherency and/or Official Notice of Facts To Support
The Inherency of the Present Claims Have Not Been Provided

“In relying upon the theory of inherency, the examiner must provide a basis in fact
and/or technical reasoning to reasonably support the determination that the allegedly
inherent characteristic necessarily flows from the teachings of the applied prior art.” Ex
parte Levy, 17 USPQ2d 1461, 1464 (Bd. Pat. App. & Inter. 1990) (emphasis in original).
Any suggestion that the daptomycin purity of Baker inherently anticipates the purity
presently claimed requires a citation to some extrinsic evidence from which the

suggestion necessarily follows. No citation has been made to any extrinsic support for
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any purity different from that explained above.

If the Examiner were to rely upon facts relating to the purity of the daptomycin
compositions taught in Baker without documentary evidence, such official notice is not
appropriate as a basis for asserting that Baker inherently discloses the claimed
daptomycin compositions:

[o]fficial notice without documentary evidence to support an examiner's
conclusion is permissible only in some circumstances....Official notice
unsupported by documentary evidence should only be taken by the examiner
where the facts asserted to be well-known, or to be common knowledge in the
art are capable of instant and unquestionable demonstration as being well-
known (MPEP 2144.03).

Applicants submit that the inherent characteristics of the teachings of Baker, particularly

vis-a-vis the twelve other daptomycin impurities, are not well known or common

knowledge capable for instant and unquestionable demonstration.

A. The Present Claims, When Properly Interpreted, Are Not Anticipated by
Baker
The Office Action reads:

Baker et al discloses a composition or pharmaceutical composition comprising
substantially pure daptomycin, which meets the criteria of claim 1(a)-1(d) and
1(g), and its dependent claims because the term “comprising” indicates the
composition can contain something else besides substantially or essentially
pure daptomycin (Office Action at pages 3-4, emphasis in original).

While “comprising” is open-ended, it is not so open as to vitiate the claim
limitation of the daptomycin. In particular, the “something else” that the Office Action
asserts is within claimed inventions using “‘comprising” cannot alter the claimed
daptomycin to not have the daptomycin purity of the claim. A proper use of comprising
would maintain the existing purity limitations to the extent claimed and not attempt to
read the limitation out of the claim. By adding “something else,” the claims were
interpreted in a manner inconsistent with both the specification and their plain meaning.
This interpretation is not permitted:

Indeed, the rules of the PTO require that application claims must “conform to
the invention as set forth in the remainder of the specification and the terms
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and phrases used in the claims must find clear support or antecedent basis in
the description so that the meaning of the terms in the claims may be
ascertainable by reference to the description.” 37 CFR 1.75(d)(1)... The words
of a claim must be given their “plain meaning”... (MPEP 2111, 2111.01).

Based on the plain meaning of the claims, the daptomycin within the composition -- not

necessarily the entire composition itself -- must be interpreted to retain the claimed
characteristics. Therefore, Baker does not meet the criteria of claim 1(a)-1(d) and 1(g),
and its dependent claims because the term “comprising” cannot eliminate the claimed

purity.

B. Request for Reconsideration and Withdrawal Of Rejection Under 35
U.S.C. § 102(e)

Baker does not anticipate claims 1 and 54 under 35 U.S.C § 102(e) when the
claims are properly interpreted primarily because: (1) Baker teaches a different
measurement of purity which does not consider the fourteen daptomycin impurities and
(2) Baker had at best about 93% pure daptomycin when including the twelve additional
daptomycin impurities. Therefore the rejection is traversed. Accordingly, Applicant
respectfully requests withdrawal of the rejection under 35 U.S.C. § 102(e) and

reconsideration and allowance of all pending claims.

C. New Claims 64-160 Depend from Objected to Claims

New claims 64-160 depend from claims directed to subject matter merely objected to

solely for depending from an otherwise rejected claim and thus should be allowed.

I11. Product-by-Process Claim Interpretation

The Office Action reads that claims 11-29 are not patentable because the product-
by-process claims are limited by and defined by the process, determination of
patentability is based on the product itself, and the patentability of a product does not
depend on its method of production. As this basis for rejection is overcome in the present

claims, Applicants reserve the right to later challenge the different interpretations applied
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to product-by-process claims.

V. Obviousness-Type Double Patenting

The Office Action reads that claims 1, 8-9, 46, 54-55, 57, 58 and 60 are rejected
over claims 18-20, 26, 28 and 29 of Baker. Applicants reserve their right to file a
terminal disclaimer upon an indication of allowance of these claims over Baker under 35

U.S.C. § 102(e) as requested above or to cancel such claims in a further amendment.
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CONCLUSION

For the reasons presented above, Applicant respectfully requests reconsideration
and prompt allowance of all pending claims. A Petition for Extension of Time is
enclosed. In the absence of such a petition, Applicants request that this paper be
considered to include such a Petition for a Three (3) Month Extension of Time. Please
deduct the petition fee and apply any other charges or credits required for entry of this
amendment to Deposit Account No.50-1986, referencing attorney docket number C062-

02/03 US. No authorization is given to deduct the issue fee at this time.

Respectfully submitted,

Date:September 22, 2010 /William D. DeVaul/
Cubist Pharmaceuticals, Inc. William D. DeVaul, Reg. No. 42,483
65 Hayden Avenue Attorney for Applicants

Lexington, Massachusetts 02421
Tel.: (781) 860-8660
Fax: (781) 860-1407

C062-02-03 US 20100922 Resp to 20100322 OA.doc
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docket number C062-02/03 US.

Respectfully submitted,

Dated: September 22, 2010 /William D. DeVaul/
Customer No.: 34103 William D. DeVaul, Reg. No. 42,483
Cubist Pharmaceuticals, Inc. Attorney for Applicants

65 Hayden Avenue

Lexington, Massachusetts 02421
Tel.: (781) 860-8660

Fax: (781) 860-1407

C062-02-03 US 20100115 Suppl IDS letter
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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-PT0O-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.

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.

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.

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).

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.

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)).

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.

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.

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:

11739180

Filing Date:

24-Apr-2007

Title of Invention:

High Purity Lipopeptides

First Named Inventor/Applicant Name:

Thomas Kelleher

Filer:

William D. DeVaul

Attorney Docket Number:

C062-02/03 US

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Claims in excess of 20 2202 135 26 3510
Independent claims in excess of 3 2201 4 110 440
Multiple dependent claims 2203 1 195 195

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Extension - 3 months with $0 paid 2253 1 555 555
Miscellaneous:
Total in USD ($) 4700
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Electronic Acknowledgement Receipt

EFS ID: 8478370

Application Number: 11739180

International Application Number:

Confirmation Number: 8837
Title of Invention: High Purity Lipopeptides
First Named Inventor/Applicant Name: Thomas Kelleher
Customer Number: 34103
Filer: William D. DeVaul

Filer Authorized By:

Attorney Docket Number: C062-02/03 US
Receipt Date: 22-SEP-2010
Filing Date: 24-APR-2007
Time Stamp: 21:35:01
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account
Payment was successfully received in RAM $4700

RAM confirmation Number 7645

Deposit Account 501986

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
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File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
| 331536
R " C062-02-03_US_20100922_Peti
1 Extension of Time . no 2
tion_Ext.pdf
d406943cde79d4a%50de895a52e5dc59bg
047d3
Warnings:
Information:
. . 94774
5 Amendment/Req. Reconsideration-After| C062-02-03_US_20100922_Res no 5
Non-Final Reject ponse.pdf
1¢8320110c98fe2e0ad cb5e0b805df08cO5H)
9bc2
Warnings:
Information:
C062-02-03_US_2010922_5S 16160
3 Transmittal Letter — —>UPR no 2
|_IDS_Ltr.pdf
ee73ac7fedfed3a95da6886092dc6c6d 0742
8741
Warnings:
Information:
] ] 338885
4 Information Disclosure Statement (IDS) [ C062-02-03_US_20100922_IDS., no 5
Filed (SB/08) pdf
25e2d77ch29229fe553¢3d29b23feffec37
b062
Warnings:
Information:
This is notan USPTO supplied IDS fillable form
227387
5 NPL Documents Molloy_Abstract.pdf no 2
7ceb2c2b4777618649e781f7efad4tb629f5
4651
Warnings:
Information:
270775
6 NPL Documents Debono_Poster_2.pdf no 3
fa251b7ca6113fc4a755dc18f439f3b5f19a7
da
Warnings:
Information:
C062-02-03_US_20100922_T 68443
7 Miscellaneous Incoming Letter — = -1 no 2
nsm.pdf
311303503d6aa%a0f6e6061d5a69¢330102
14de8
Warnings:
Information:
36799
8 Fee Worksheet (PTO-875) fee-info.pdf no 2
19a6dc29da684 1ba08casf11e302d43738d
5357
Warnings:
Information:
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Total Files Size (in bytes):| 1384759

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/22 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARMENT 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.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) Docket Number (Optional)

FY 2009 C062-02/03 US
(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).)
Application Number 11/739,180 Filed April 24, 2007

For  HIGH PURITY LIPOPEPTIDES

Art Unit 1656 Examiner Chih-Min Kam

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Eee Small Entity Fee
[] ©One month (37 CFR 1.17(a)(1)) $130 $65 $
[J Two months (37 CFR 1.17(a)(2)) $490 $245 $
Three months (37 CFR 1.17(a)(3)) $1110 $555 $ 555.00
[] Four months (37 CFR 1.17(a)(4)) $1730 $865 $
[] Five months (37 CFR 1.17(a)(5)) $2350 $1175 $

Applicant claims small entity status. See 37 CFR 1.27.
A check in the amount of the fee is enclosed.
Payment by credit card. Form PTO-2038 is attached.

The Director has already been authorized to charge fees in this application to a Deposit Account.

O OO O

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number

WARNING: Information on this form may become public. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038.

| am the |:| applicant/inventor.

I:l assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96).

|:| attorney or agent of record. Registration Number

attorney or agent under 37 CFR 1.34.

Registration number if acting under 37 CFR 1.34 42,483
/William D. DeVaul/ September 22, 2010
Signature Date
William D. DeVaul 781-860-8559
Typed or printed hame Telephone Number

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 than one
signature is required, see below.

Totalof 1 forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: 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.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to

Privacy Act Statement

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.

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.

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.

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).

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.

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)).

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.

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.

A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 11/739,180 04/24/2007 | [ 7o be Mailed
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [X] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). or (c))
[ seARcH FEE
(37 CFR1.16(q). (i) or (m)) N/A N/A N/A N/A
|:| EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A N/A
é?%ﬁLREL'I'%I(,I\;I)S minus20= | * X$ = ORI X3 =
INDEPENDENT CLAIMS ) N _ _
(37 CFR 1.16(h) minus 3 = XS = XS =
If the specification and drawings exceed 100
sheets of paper, the application size fee due
] pap pp
A?’F;PCLF'(&TJSN SIZE FEE is $250 ($125 for small entity) for each
( 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
- 09/22/2010 | Arrer PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
E AMENDMENT PAID FOR
= Total a7 cre - 194 Minus | - 59 - 135 X 526 = 3510 Jor]xs -
E '2;’2‘;2”1‘??6?}1)) x 7 Minus | =3 =4 X $110 = 440 OR [ xs =
<§E l:l Application Size Fee (37 CFR 1.16(s))
|z FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(})) 195 OR
TOTAL TOTAL
ADD'L 4145 OR ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
— AMENDMENT PAID FOR
Z | 1o erem . Minus | * = xs = oR [ xs =
2 e, |- Minus | - - xs = oR [xs =
E D Application Size Fee (37 CFR 1.16(s))
=
<C |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(})) OR
TOTAL TOTAL
ADD’L OR ADD’L
FEE FEE

Legal Instrument Examiner:

/DORIS M. KING/

This collection of information is required by 37 CFR 1.16. 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, 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-PT0O-9199 and select option 2.
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UNITED STATES PATENT 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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/739,180 04/24/2007 Thomas Kelleher C062-02/03 US 8837
34103 7590 03/22/2010 | EXAMINER |

Intellectual Property Department
Cubist Pharmaceuticals, Inc.

65 Hayden Avenue

Lexington, MA 02421

KAM, CHIH MIN

| ART UNIT | PAPER NUMBER |
1656
| MAIL DATE | DELIVERY MODE |
03/22/2010 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
11/739,180 KELLEHER ET AL.

Office Action Summary Examiner ArtUnit
CHIH-MIN KAM 1656

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 13 November 2009.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-29,31-36,38-44,46-52 and 54-63 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.

5[] Claim(s) _____is/are allowed.

6)X] Claim(s) 1,8-29,.38.46,54-58 and 60 is/are rejected.

7)X] Claim(s) 2-7.31-36,39-44,47-52,59 and 61-63 is/are objected to.

8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 24 April 2007 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) x Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. 20100222 .
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 11/13/09, 1/15/10. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20100222
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Application No. Applicant(s)

. 11/739,180 KELLEHER ET AL.
Interview Summary Examiner Art Unit
CHIH-MIN KAM 1656

All participants (applicant, applicant's representative, PTO personnel):

(1) CHIH-MIN KAM. (3)William D DeVaul.

(2) Jill M. Mandelblatt. (4) .

Date of Interview: @7 January 2010.

Type: a)X] Telephonic b)[] Video Conference
¢)[] Personal [copy given to: 1)[] applicant  2)[_] applicant's representative]

Exhibit shown or demonstration conducted: d)[] Yes e)X No.
If Yes, brief description:

Claim(s) discussed: pending claims.

Identification of prior art discussed: US RE39.071 E.

Agreement with respect to the claims f)_] was reached. g)l{ was not reached. h)[] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Discussing the rejection under 35 USC 102(e)/103(a). the statement that was
added to the specification regarding a joint research agreement and amendment to the claims applicants will file part
of joint research agreement and assignment .

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must he attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20100222
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR} § 1.132 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The perscnal attendance of applicants or their attorneys or agents at the Patent and
Trademark Cffice is unnecessary. The acticn of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is ctherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant's correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:
Application Number (Series Code and Serial Number)

— Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1} A brief description of the nature of any exhibit shown or any demonstration conducted,

2} an identification of the claims discussed,

3} an identification of the specific prior art discussed,

4} an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5} a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive 1o the examiner.)

6} a general indication of any other pertinent matters discussed, and

7} if appropriate, the general results or cutcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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DETAILED ACTION
1. The Request for Continued Examination (RCE) filed on November 13, 2009 under 37
CFR 1.114 is acknowledged. An action on the RCE follows.
Status of the Claims
2. Claims 1-29, 31-36, 38-44, 46-52 and 54-63 are pending.
Applicants’ amendment filed November 13, 2009 is acknowledged. New claims 58-63
have been added. Therefore, claims 1-29, 31-36, 38-44, 46-52 and 54-63 are examined.

Withdrawn Claim Rejections - 35 USC § 103

3. The previous rejection of claims 2-5, 31-34, 39-42 and 47-50 under 35 U.S.C. 103(a) as
being unpatentable over Baker et al. (US RE39,071 E) is withdrawn in view of applicants’
statement added to the specification regarding a joint research agreement, and applicant’s
response at pages 9-10 in the amendment filed November 13, 2009.
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in a patent granted on an application for patent by another filed in the United
States before the invention thereof by the applicant for patent, or on an international application by another who
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention
thereof by the applicant for patent.

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002
do not apply when the reference is a U.S. patent resulting directly or indirectly from an
international application filed before November 29, 2000. Therefore, the prior art date of the
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA
35 U.S.C. 102(e)).
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4, Claims 1, 8-29, 38, 46, 54-58 and 60 are rejected under 35 U.S.C. 102(e) as anticipated
by Baker et al. (US RE39,071 E, reissue of U.S. Patent 5,912,226, filed December 16, 1991).
Baker et al. teach an antibacterial composition comprising daptomycin (LY 146032)
obtained in substantially pure form, which refers to daptomycin that contains less than 2.5% of a
combined total of anhydro-daptomycin and beta-isomer of daptomycin (column &, lines 50-60;
Examples 4 and 5; claim 1(g), 54, 58 and 60), where daptomycin is purified by a procedure using
Diaion HP-20 resin column, followed by HPLC and another HP-20 resin column (Examples 1-5,
claim 8). Baker ef al. also teach the preparation of a pharmaceutical formulation comprising the
purified daptomycin (LY 146032) with pharmaceutical carriers or excipients (column 9, lines 47-
59; claims 9, 38, 46 and 55-57). Baker et al. indicate the daptomycin (LY 146032) is in
substantially pure form and contains less than 2.5% of a combined total of anhydro-daptomycin
and beta-isomer of daptomycin, thus claims 11-29 are not patentable because the product by
process claims are limited by and defined by the process, determination of patentability is based
on the product itself, and the patentability of a product does not depend on its method of
production (see MPEP 2113). In the instant case, the composition comprising daptomycin
(LY 146032) that is in substantially pure form and contains less than 2.5% of a combined total of
anhydro-daptomycin and beta-isomer of daptomycin as indicated in the patent is not different
from the claimed composition comprising substantially pure daptomycin (>97% daptomycin),
even though the daptomycin of reference is purified by a different process. Baker ef al. also
disclose an antibiotic composition comprised of a combination of a compound of formula 1 (i.c.,

anhydro-A21978C; column 1, lines 14-21), a compound of formula 2 (isomer of A21978C) and a
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compound of formula 3 (the parent cyclic peptide of A21978C; LY 146032) or pharmaceutically
acceptable salts (Reissue: claim 18; claim 10 of instant application).

Response to Arguments

Applicants indicate that the purity of daptomycin in Baker can only be interpreted as
defined by Baker, thus Baker can be interpreted to read that there is 97.5% of daptomycin over a
daptomycin plus anhydro-daptomycin (““A”) plus beta isomer daptomycin (“B’’) composition.
The present application describes daptomycin purity relative to daptomycin plus anhydro-
daptomycin (impurity No. 13) plus beta isomer daptomycin (impurity No. 8) plus 12 other
impurities (impurities 1-7, 9-12 and 14) as described in Table 3 of the specification. Thus, Baker
uses a different purity and does not teach purity over the 14 daptomycin impurities. Applicants
also indicate that Baker had at best about 93% purity against the 14 daptomycin impurities, while
comparing Baker’s later work in US 4,874,843 with Baker’s RE39,071, which use similar
purification procedure. Applicants further assert that evidence of inherency and/or notice of
facts to support the inherency of the present claims have not been provided. Furthermore, Baker

does not specifically describe the following limitations:
1. essentially pure daptomycin (i.c. at least 98% daptomycin in the present application),

2. daptomycin substantially free of anhydro-daptomycin and substantially free of 3-

isomer of daptomycin (each no more than 1%),

3. daptomycin essentially free of anhydro-daptomycin (no more than 0.5%) and

substantially free of B-isomer of daptomycin (no more than 1%),
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4. daptomycin free of anhydro-daptomycin (no more than 0.1%) and substantially free of

B-isomer of daptomycin (no more than 1%), and

5. daptomycin that substantially or essentially free of each of impurities 1 to 14 defined

by peaks 1-14 of FIG. 12,

6. at least 95% pure daptomycin, and

7. greater than about 93% pure daptomycin.

Therefore, Baker did not anticipate claims 1-5, 8-29, 31-34, 38-42, 46-50 and 54-57, the

rejection under 35 U.S.C. 102 (¢) should be withdrawn (pages 10-17 of the response).

Applicants’ response has been fully considered. Regarding claims 1(a)-1(f), 2-5, 31-34,
39-42 and 47-50, the arguments are found persuasive and the rejection is withdrawn. However,
regarding claim 1(g) and its dependent claims, the arguments are not found persuasive because
of the following reasons. Baker et al. teach an antibacterial composition comprising daptomycin
(LY 146032) obtained in substantially pure form, which refers to daptomycin that contains less
than 2.5% of a combined total of anhydro-daptomycin and beta-isomer of daptomycin (column
8, lines 50-60; Examples 4 and 5). Since Baker et al. do not indicate other impurities besides
anhydro-daptomycin and beta-isomer of daptomycin are contained in the daptomycin
(LY 146032) in substantially pure form, it reads that the daptomycin has more than 97.5% purity.
While Baker implies that other degradants are present, but are not predominant in the pH range
that optimizes the transpeptidation reactions, the reference does not indicate other degradants are
present after the purification procedure (column 8, lines 45-49). While Baker's later work (U.S.

Patent 4,874,843) shows undetermined impurities at least as great as 7%, and daptomycin has at

182 of 424



Application/Control Number: 11/739,180 Page 6
Art Unit: 1656

best 93% purity, the ‘843 patent only use a single HP-20 resin column to purify daptomycin with
a yield of 50-60% (Example 1-2), which is different from the purification procedure (i.c., Diaion
HP-20 resin column, followed by HPLC and another HP-20 resin column) used by Baker et al. in
the US RE39,071 E (e.g., with a very low yield in Example 3). Thus, even Baker (U.S. Patent
4,874,843) shows undetermined impurities at least as great as 7%, and daptomycin has at best
93% purity, it does not mean that the daptomycin purified by Baker et al. in the US RE39,071 E
has at best 93% purity since the purification procedures used by two patents are different. As
shown in Example 2 of the present application, the purity level of the daptomycin was 91% using
the purification method from the '843 patent, and the daptomycin sample was further confirmed
to contain fourteen impurities (Example 10), which does not mean the daptomycin purified by
Baker et al. in the US RE39,071 E would have at best 93% purity when a different purification
procedure is used. The daptomycin purified by Baker ef al. in the US RE39,071 E is obtained in
substantially pure form that contains less than 2.5% of a combined total of anhydro-daptomycin
and beta-isomer of daptomycin as taught by Baker et al. is not different from the claimed
composition as indicated in claim 1(g) because the claimed substantially pure daptomycin has
also >97% purity without indicating the existence of other 14 impuritites. Therefore, the

rejection of claim 1(g) and its dependent claims are maintained.

Claim Rejections-Obviousness Type Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible
harassment by multiple assignees. See In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686
F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to
overcome an actual or provisional rejection based on a nonstatutory double patenting ground
provided the conflicting application or patent is shown to be commonly owned with this
application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37
CFR 3.73(b).

5. Claims 1, 8-9, 46, 54-55, 57, 58 and 60 are rejected under the judicially created doctrine
of obviousness-type double patenting as being unpatentable over claims 18-20, 26, 28 and 29 of
U.S. Patent RE39,071 E. Although the conflicting claims are not identical, they are not
patentably distinct from each other because claims 1, 8-9, 46, 54-55, 57, 58 and 60 in the instant
application disclose a composition comprising substantially pure daptomycin (i.e., >97% purity
daptomycin); or a pharmaceutical composition comprising the composition and a
pharmaceutically acceptable carrier or excipient. This is obvious variation in view of claims 18-
20, 26, 28 and 29 of the patent which disclose an antibiotic composition comprised of a
combination of a compound of formula 1 (i.e., anhydro-daptomycin), a compound of formula 2
(i.e., beta-isomer of daptomycin) and a compound of formula 3 (i.e., daptomycin, A21978C), or
pharmaceutically acceptable salts thereof, wherein the total amount of the compound of formula
1 and the compound of formula 2 or salts thereof, in the combination is less than 6 weight
percent; or a pharmaceutical formulation comprising a combination of a compound of formula 1
(i.e., anhydro-daptomycin), a compound of formula 2 (i.c., beta-isomer of daptomycin) and a
compound of formula 3 (i.e., daptomycin, A21978C), or pharmaceutically acceptable salts
thereof, wherein the total amount of the compound of formula 1 and the compound of formula 2

or salts thereof, in the combination is less than 6 weight percent and the pharmaceutical

formulation further comprises from about 0.1 to about 90 weight percent of the A21978C. Both
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claims of instant application and the patent are directed to a composition comprising
substantially pure daptomycin (i.e., >97% purity daptomycin); or a pharmaceutical composition
comprising the composition and a pharmaceutically acceptable carrier or excipient. Thus, claims
1, 8-9, 46, 54-55, 57, 58 and 60 in present application and claims 18-20, 26, 28 and 29 of the
patent are obvious variations of a composition comprising substantially pure daptomycin (i.e.,
>97% purity daptomycin); or a pharmaceutical composition comprising the composition and a

pharmaceutically acceptable carrier or excipient.

Claim Objections
6. Claims 2-7, 31-36, 39-44, 47-52, 59 and 61-63 are objected to because the claims are
dependent from a rejected claim, but would be allowable if rewritten in independent form
including all of the limitations of the base claim and any intervening claims.
Conclusion
7. Claims 1, 8-29, 38, 46, 54-58 and 60 are rejected; and claims 2-7, 31-36, 39-44, 47-52, 59
and 61-63 are objected to.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Chih-Min Kam whose telephone number is (571) 272-0948. The

examiner can normally be reached on 8.00-4:30, Mon-Fri.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Manjunath Rao can be reached at 571-272-0939. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Chih-Min Kam/
Primary Examiner, Art Unit 1656

CMK
February 22, 2010
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/739,180 Confirmation No. 8837
Applicant : Thomas J. Kelleher

Filed : April 24, 2007

TC/A.U. : 1656

Examiner : Chih-Min Kam

Docket No. C062-02/03 US

Customer No. : 34103

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

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Pursuant to 37 C.F.R. §§ 1.56, 1.97(c) and 1.98, applicants make of record
the following documents which are listed on the enclosed Form PTO/SB/08a. Copies of
the following documents are enclosed herewith:

Agreement between Cubist Pharmaceuticals, Inc. and Eli Lilly and

Company dated November 7, 1997 (redacted form from SEC Edgar);

Agreement between Cubist Pharmaceuticals Inc. and Eli Lilly and
Company dated October 6, 2000 (redacted form from SEC Edgar);

Assignment of US RE 39, 071 from Eli Lilly and Company to Cubist
Pharmaceuticals, Inc. recorded on April 23, 2007. Reel/Frame:
019181/0916; and

MAIQ, et al, "Daptomycin biosynthesis in Streptomyces roseosporus:

cloning and analysis of the gene cluster and revision of peptide
sterochemistry," Micobiology, 151, 1507-1523 (2005).
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REMARKS

Applicants have submitted the two Agreements and the Assignment
document upon request of the Examiner.

Applicants request that the cited documents be fully considered by the
Examiner during the course of examination of this application and that a copy of Form
PTO/SB/08a, as considered, initialed, and signed by the Examiner, be returned with the
next communication.

No fee is believed to be due in connection with this filing, however, please
apply any other charges or credits to Deposit Account No. 50-1986, referencing attorney
docket number C062-02/03 US.

Respectfully submitted,

Dated: January 15, 2010 /Jill M.N. Mandelblatt/

Customer No.: 34103 Timothy J. Douros, Reg. No. 41,716
Cubist Pharmaceuticals, Inc. William D. DeVaul, Reg. No. 42,483
65 Hayden Avenue Nicholas M. Boivin, Reg. No. 45,650
Lexington, Massachusetts 02421 Attorneys for Applicants

Tel.: (781) 860-8660 Jill M.N. Mandelblatt, Reg. No. 37,878
Fax: (781) 860-1407 Patent Agent for Applicants

C062-02-03 US 20100115 IDS letter
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/739,180 Confirmation No. 8837
Applicant : Thomas Kelleher

Filed : April 24, 2007

TC/AU. ; 1656

Examiner : Chih-Min Kam

Docket No. C062-02/03 US

Customer No. : 34103

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

REQUEST FOR CONTINUED EXAMINATION (RCE) AND
RESPONSE AND AMENDMENT

Applicants submit the following amendments in connection with a Request for
Continued Examination filed herewith pursuant to 37 CFR §1.114. This Preliminary
Amendment is responsive to the Final Office Action mailed August 11, 2009 (hereafter
“the Office Action”) in the above-identified application.

Kindly amend the application as follows:

Certificate of Transmission/Mailing

I hereby certify that this correspondence (Preliminary Amendment) is being deposited with the United States
Postal Service with sufficient postage as First Class Mail and is addressed to: Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450 or is being facsimile transmitted to the USPTO on the date
shown below.

Date
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AMENDMENT TO THE SPECIFICATION

Replace the first paragraph of the specification at page 1, lines 5-9 with the
following paragraph

The present application claims priority to United States Patent Application No.
10/747,485, filed December 29, 2003, which claims priority to United States Patent
Application No. 09/735,191 filed January-20,200+ November 28, 2000, now US Patent
No. 6,696.412, which claims the benefit of United States Provisional applieation
Application No. 60/177,170, filed January 20, 2000, all of which are incorporated by

reference herein in their entireties.

On page 1, line 10, please insert the following Paragraph:

The present invention was the subject of a joint research agreement within the
meaning of 35 U.S.C § 103(c)(3), between Cubist Pharmaceuticals, Inc. and Eli Lilly and
Company, and said agreement was in effect on or before the date the claimed invention

was made,
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AMENDMENT TO THE CLAIMS

1. (Previously presented) A composition comprising

(a) essentially pure daptomycin,

(b) daptomycin that is substantially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(c) daptomycin that is essentially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(d) daptomycin that is free of anhydro-daptomycin and substantially free of
-isomer of daptomycin,

(e) daptomycin that is substantially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12, or

(f) daptomycin that is essentially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12 or

(g) substantially pure daptomycin.

2. (Original) The composition of claim 1 comprising essentially pure
daptomycin.

3. (Original) The composition of claim 1 compromising daptomycin that
is substantially free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.

4. (Original) The composition according to claim 3 that is essentially free
of anhydro-daptomycin.

5. (Original) The composition according to claim 3 that is free of
anhydro-daptomycin.

6. (Original) The composition of claim 1 that is substantially free of each
of impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12.

7. (Original) The composition according to claim 6 that is essentially free
of each of impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12.

8. (Original) The composition of claim 1, wherein daptomycin purity is

measured by HPLC,

Page 3 of 18
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9. (Original) The composition of claim 1 further comprising a
pharmaceutically acceptable carrier or excipient.

10. (Original) A pharmaceutical composition according to claim 9, further
comprising one or more antibiotics, one or more antifungal agents, or both an antibiotic
and an antifungal agent.

11. (Original) The composition according to claim 1 wherein the
daptomycin is purified by a process comprising the steps of:

a)  supplying a fermentation broth;
b) fermenting Streptomyces roseosporus with a feed of n-decanoic acid

to produce daptomycin in the fermentation broth;

¢) clarifying the fermentation broth to obtain a clarified solution;

d) subjecting the clarified solution to anion exchange chromatography to
obtain an enriched daptomycin preparation;

€) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and

f)  subjecting the semi-purified daptomycin preparation to anion
exchange chromatography to obtain the composition of claim 1.

12. (Original) The composition according to claim 11, wherein the feed of
n-decanoic acid is regulated to achieve a residual concentration of n-decanoic acid of no
more than 50 parts per million (ppm) during fermentation.

13. (Original) The composition according to claim 11, wherein said
clarifying comprises filtration or centrifugation and depth filtration.

14. (Original) The composition according to claim 11, wherein the anion
exchange chromatography in d) is performed using a resin comprising a copolymer of 2-
methacrylic acid and ethyleneglycol dimethacrylate (EDGM).

15. (Original) The composition according to claim 11, wherein the
hydrophobic interaction chromatography is performed using a resin comprising a co-
polymer of cross-linked divinylbenzene/stryene.

16. (Original) The composition according to claim 15, wherein the

hydrophobic interaction chromatography is performed at neutral pH and a solvent

Page 4 of 18

207 of 424



US Serial No. 11/739,180 Attorney Docket No. C062-02/03 US

concentration that is reduced compared to the solvent concentration used when
performing the hydrophobic interaction chromatography at acidic pH.

17. (Original) The composition according to claim 16, wherein the resin is
recycled by loading the column at an acidic pH and eluting the column at a neutral pH.

18. (Original) The composition according to claim 11, wherein the anion
exchange chromatography in f) is performed using a resin comprising a copolymer of 2-
methacrylic acid and ethyleneglycol dimethacrylate (EDGM).

19. (Original) The composition according to claim 11, wherein the anion
exchange chromatography is used to reduce the level of solvent in the clarified solution.

20. (Original) The composition according to claim 11, wherein the anion
exchange chromatography is performed via continuous flow chromatography.

21. (Original) The composition according to claim 11, wherein the process
further comprises the step of filtering daptomycin.

22. (Original) The composition according to claim 11, wherein the process
further comprises the step of depyrogenating daptomycin using ultrafiltration.

23. (Original) The composition according to claim 22 wherein said
depyrogenating comprises the steps of:

i) providing a daptomycin solution under conditions in which the
daptomycin is in a monomeric and nonmicellar state;

ii) filtering the daptomycin solution under conditions in which the
daptomycin passes through the filter but pyrogens do not pass through the filter;

iii) subjecting the daptomycin solution to conditions forming a
daptomycin aggregate;

iv) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

v) collecting the daptomycin aggregate.

24. (Original) The composition according to claim 22, wherein the process
further comprises the step of lyophilizing daptomycin.

25. (Original) The composition according to claim 22, wherein the anion

exchange chromatography is performed via radial flow chromatography.
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26. (Original) The composition according claim 11, wherein said
clarifying comprises microfiltration or centrifugation.

27. (Original) The composition according to claim 11, wherein the process
further comprises the steps of filtering and concentrating daptomycin.

28. (Original) The composition according to claim 11, wherein the process
further comprises the step of separating the enriched daptomycin from low molecular
weight material by ultrafiltration.

29. (Original) The composition according to claim 28, wherein the process
further comprises the step of depyrogenating the daptomycin.

30. Canceled

31. (Original) The pharmaceutical composition of claim 9 comprising
essentially pure daptomycin.

32. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is substantially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

33. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is essentially free of anhydro-daptomycin and substantially free of
-isomer of daptomycin.

34. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is free of anhydro-daptomycin and substantially free of f-isomer of
daptomycin.

35. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is substantially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

36. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is essentially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

37. Canceled

38. (Original) A method for preparing a pharmaceutical composition

comprising combining the composition of claim 1 with a pharmaceutically acceptable
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carrier or excipient.

39. (Original) The method of claim 38 wherein the composition is
essentially pure daptomycin.

40. (Original) The method of claim 38 wherein the composition is
daptomycin that is substantially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

41. (Original) The method of claim 38 wherein the composition is
daptomycin that is essentially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

42. (Original) The method of claim 38 wherein the composition is
daptomycin that is free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.

43. (Original) The method of claim 38 wherein the composition is
daptomycin that is substantially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

44. (Original) The method of claim 38 wherein the composition is
daptomycin that is essentially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

45. Canceled

46. (Original) A pharmaceutical composition prepared by the method of
claim 38.

47. (Original) The pharmaceutical composition of claim 46 wherein the
composition is essentially pure daptomycin.

48. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is substantially free of anhydro-daptomycin and
substantially free of B-isomer of daptomycin.

49. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is essentially free of anhydro-daptomycin and

substantially free of B-isomer of daptomycin.

50. (Original) The pharmaceutical composition of claim 46 wherein the
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composition is daptomycin that is free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

51. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is substantially free of each of impurities 1 to 14 defined
by peaks 1-14 shown in FIG. 12.

52. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is essentially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12.

53. Canceled

54. (Previously presented) The composition of claim 1 comprising
substantially pure daptomycin.

55. (Previously presented) The pharmaceutical composition of claim 9
comprising substantially pure daptomycin.

56. (Previously presented) The method of claim 38 wherein the
composition is substantially pure daptomycin.

57. (Previously presented) The pharmaceutical composition of claim 46
wherein the composition is substantially pure daptomycin.

58. (New) A composition comprising daptomycin of greater than about

93% purity, wherein the purity of the daptomyecin is relative to daptomycin impurities that

arise in fermentation or purification of daptomycin.

59. (New) The composition of claim 58, wherein the daptomycin

impurities comprise impurities 1-14.

60. (New) The composition of claim 58, wherein the purity is at least

95%.

61. (New) The composition of claim 60, wherein the daptomycin

impurities comprise impurities 1-14.

62. (New) Daptomycin of greater than about 93% purity relative to

impurities 1-14.

63. (New) The daptomycin of claim 62, wherein the purity is at least 95%.
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REMARKS

Amendments to the Specification

Applicants have amended the first paragraph of the specification to provide the
filing date of the 10/747,485 application and the patent number for the patent that issued
from United States Patent Application No. 09/735,191. In addition, Applicants have
corrected the filing date of United States Patent Application No. 09/735,191.

Applicants have amended the specification to comply with 35 U.S.C. §
103(c)(2)(C)) and 37 C.F.R. §1.71 (g)(1). No new matter is introduced by these

amendments to the specification.

Amendments to the Claims

Claims 1-29, 31-36, 38-44, 46-52 and 54-57 were pending in the present

application. Applicants have added new claims 58-63. Support for claims 58-63 can be
found throughout the specification, for example, on page 5, lines 12-19; page 7, lines 23-
25; page 9, lines 16-19; page 11, lines 19-20; page 12, lines 12-16; and Example 10. No
new matter is introduced by these amendments to the claims.

Accordingly, upon entry of the instant amendments, claims 1-29, 31-36, 38-44,
46-52 and 54-63 will be pending in this application.

The Claim Rejections Over Baker Are Overcome and Traversed

Claims 1-5, 8-29, 31-34, 38-42, 46-50 and 54-57 stand rejected under 35 U.S.C.§

102(e) as anticipated by or, in the alternative under U.S.C. § 103(a) as unpatentable over
Baker et al. (US RE39,071 E, hereafter Baker). Claims 6-7, 35-36, 43-44 and 51-52 are
objected to. Applicants respectfully overcome and traverse the rejection for the reasons

set forth below.

I. The Subject Matter of Baker Cannot Preclude Patentability Under 35 U.S.C § 103

The present invention was made by or on the behalf of parties to a joint research
agreement, within the meaning of 35 U.S.C § 103(c)(3) and 37 C.F.R §1.104 (c)(4)(ii),

that was in effect on or before the date the claimed invention was made and the claimed
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invention was made as a result of activities undertaken within the scope of the joint
research agreement. The present application claims the benefit of a January 20, 2000
filing date, and, at the time the claimed invention was made, the subject matter of Baker
was “owned by the same person or subject to an obligation of assignment to the same
person” within the meaning further described by 35 U.S.C. § 103(c)(2)-(3) as amended by
the Cooperative Research and Technology Enhancement Act of 2004 (CREATE Act).

By the statement made above and the corresponding amendment to the
Specification, Applicants have satisfied 35 U.S.C § 103(c). Accordingly, under 35 U.S.C
§ 103(c), the subject matter of Baker cited under § 102(e) shall not preclude patentability
under 35 U.S.C. § 103. Applicants request that the rejection of the claims under 35
U.S.C. § 103(a) be withdrawn.

II. Baker Does Not Anticipate Claims 1-5, 8-29, 31-34, 38-42, 46-50 and 54-57
Under 35 U.S.C § 102(e)

The Office Action reads: “Baker discloses a composition or pharmaceutical
composition comprising substantially pure daptomycin which meets the criteria of claim
1(a)-1(d) and 1(g), and its dependent claims because the term ‘comprising’ indicates the
composition can contain something else besides substantially pure daptomycin or
essentially pure daptomycin.” According to the Office Action, it is obvious that a
composition as taught by Baker, encompasses the embodiments of claim 1(a)-1(d) and
1(g) of the present invention because claim 1(a)-1(d) and 1(g) “merely recites
substantially or essentially pure daptomycin that may contain slight amount of anhydro-
daptomycin and beta-isomer of daptomycin.”

Applicants overcome and traverse the rejection. To the extent the rejection is
based on obviousness under 35 U.S.C. § 103(a), the rejection was overcome based on the
amendment to the specification. To the extent the rejection is maintained under 35
U.S.C. § 102(e), Applicants traverse because, even with the open-ended “comprising”
claim language, the claimed limitations have not been met expressly or inherently for

reasons set forth below.
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“In order to render a determination of anticipation under 35 U.S.C. 102, the
reference must teach every aspect of the claimed invention either explicitly or
impliedly. Any feature not directly taught must be inherently present.” MPEP 706.02 V.

“To serve as an anticipation when the reference is silent about the asserted inherent
characteristic [i.e. one not directly taught], such gap in the reference may be filled with

recourse to extrinsic evidence. Such evidence must make clear that the missing

descriptive matter is necessarily present in the thing described in the reference, and

that it would be so recognized by persons of ordinary skill.” Continental Can Co. USA v.
Monsanto Co., 948 F.2d 1264, 1268, 20 USPQ2d 1746, 1749 (Fed. Cir. 1991).

The following limitations were acknowledged in the August 11, 2009 Office
Action (page 3) as not specifically described in Baker:

1. essentially pure daptomycin (i.e. at least 98% daptomycin in the
present application),

2. daptomycin substantially free of anhydro-daptomycin and
substantially free of B-isomer of daptomycin (each no more than
1%),

3. daptomycin essentially free of anhydro-daptomycin (no more than
0.5%) and substantially free of B-isomer of daptomycin (no more
than 1%,

4. daptomycin free of anhydro-daptomycin (no more than 0.1%) and
substantially free of p-isomer of daptomycin (no more than 1%), and

5. daptomycin that substantially or essentially free of each of
impurities 1 to 14 defined by peaks 1-14 of FIG. 12 (acknowledged
by mere objection to certain claims).

In addition, the following limitations as presented in the new claims added above are not
described by Baker:

6. at least 95% pure daptomycin, and

7. greater than about 93% pure daptomycin.
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A. Baker Does Not Expressly Or Inherently Include All of the Limitations of
the Present Claims

1. Baker Uses a Different Daptomycin Purity Than the Present
Application

Although the Office Action posits that the substantially pure daptomycin in Baker
“reads that the daptomycin has more than 97.5% purity,” the purity of daptomycin in
Baker can only be interpreted as defined by Baker. In Baker, “substantially pure form

means that LY 146032 contains less than 2.5 percent of a combined total of anhydro-
LY 146032 and isomer-LY 146032.” Col. 8, 11. 55-57. Baker can be interpreted to read
that there is 97.5% of daptomycin over a daptomycin plus anhydro-daptomycin (*“A”)
plus beta isomer daptomycin (“B”) composition.

The present application describes daptomycin purity relative to daptomycin plus
anhydro daptomycin (impurity No. 13) plus beta-isomer (impurity No. 8) plus 12 other
impurities (impurities 1-7, 9-12 and 14) (the fourteen daptomycin impurities) as
described in Table 3 of the specification. Therefore, it is consistent to say that, as
described in detail below in I.A.2, the Baker methods yield at best about 93% pure
daptomycin measured under the current application while it yields 97.5% purity under its
own teachings.

Accordingly, Baker uses a different purity and does not teach purity over the

fourteen daptomycin impurities.

2. Baker Had At Best About 93% Purity Against The Fourteen
Daptomycin Impurities

Although the Examiner has written that Baker (previously described as denoting
US Patent RE39,071) could have better purity than the Baker’s later work in the US
Patent 4,874,843 (the *843 patent), i.e. “when a different purification procedure is used,”
the ’843 patent and Baker use the same procedure. Those procedures whether followed
under the ’843 patent or Baker yield 93% pure daptomycin against the fourteen

daptomycin impurities.
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Baker claims priority to U.S. Serial No. 07/060,148 (“the *148 application,” now

abandoned) and the experimental details of Baker are identical to the *148 application.

The ’843 patent reads: “The novel process of this invention was previously disclosed, but

not claimed in U.S. patent application No. 07/060,148, filed June 10, 1987, for use in
purifying the B-isomer of LY146032.” See the *843 patent, col. 1, 11. 41-44. Thus, the

’843 patent (by reference back) and Baker (by identical disclosure) use the same

purification procedures as those in the *148 patent application. A copy of the *148

application is being furnished to the Examiner under an Information Disclosure Statement

filed with this Preliminary Amendment.

In addition, the 843 patent’s and Baker’s use of similar methods is further

confirmed by direct comparison of the two references in the following table:

Method of Producing Daptomycin in the 843
Patent

Method of Producing Daptomycin in Baker
Example 3 (comprehensive process
description)

Semipure LY 146032 is dissolved in an
acetonitrile-methanol-sodium acetate buffer
solvent and passes through a column containing
HP20ss resin. The column is developed with
the same solvent (Col. 1, line 67 to Col 2, line

3)

Intermediate quality LY 146032 solution is
applied to a HP20ss column that had been
equilibrated with the developing solvent
acetonitrile-methanol sodium acetate buffer
(Col. 11, line 65 to Col. 12, line 9)

Purified fractions containing L Y146032 are
combined, diluted with water and loaded on a
column containing HP20 resin. The column is
washed with water to remove salt, eluted with
acetonitrile-water (60:40) and the LY 146032
(Col. 2, line 4-7)

Fractions containing isomer LY 146032 were
pooled and desalted using Dianion HP20
resin as washed with deionized water then
isomer LY 146032 was eluted with 60:40
acetonitrile-water to give an enriched
desalted preparation of isomer-LY 146032
(Col. 12, 11. 14-27)

final resolution and separation from structurally
similar compounds is impeded by the presence
of impurities which were not identifiable by uv
of the fermentation broth. attempts to remove
these impurities by various chromatographic
methods, including reverse-phase
chromatography over silica gel/C18, normal
phase chromatography over silica gel and ion-
exchange chromatography failed to significantly
improve the purity of 1y146032 over the HP20
as described above. All of these methods were
plagued by low capacity, poor resolution and
low recovery of LY 146032. (Col. 3,11. 11-14

Preparation was further purified using
reverse phase C18 column followed by a
Dianion HP 20 resin column in reverse mode
(Col. 12, 11. 28-30)
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and 11. 22-30) ]

As pointed out in earlier communications, the instant application provides
comparative testing of the compositions disclosed in Baker that definitively establishes
that Baker does not inherently disclose the presently claimed compositions. Baker
provides daptomycin no more pure than the *843 patent since the purification process for
the Baker and ’843 patent were the same, and, as noted in the *843 patent, final resolution
and separation of daptomycin (LY 146032) from structurally similar compounds was
impeded by the presence of impurities that were not identifiable by ultraviolet analysis of
the fermentation broth. The *843 patent describes that despite a variety of additional

purification attempts, the highest vields obtained were about 93%, i.e. 93%

daptomycin versus the fourteen daptomycin impurities, not just anhydro daptomycin and
beta isomer. See page 3, line 12 through page 4, line 2 of the present specification. Thus,
the reasonable implication for Baker upon a close read of the *843 patent is that the
material in Baker was at best only about 93% pure daptomycin under the present

application.

3. Evidence of Inherency and/or Official Notice of Facts To Support
The Inherency of the Present Claims Have Not Been Provided

“In relying upon the theory of inherency, the examiner must provide a basis in fact
and/or technical reasoning to reasonably support the determination that the allegedly
inherent characteristic necessarily flows from the teachings of the applied prior art.” Ex
parte Levy, 17 USPQ2d 1461, 1464 (Bd. Pat. App. & Inter. 1990) (emphasis in original).
Any suggestion that the daptomycin purity of Baker inherently anticipates the purity
presently claimed requires a citation to some extrinsic evidence from which the
suggestion necessarily follows. No citation has been made to any extrinsic support for
any purity different from that explained above.

If the Examiner were to rely upon facts relating to the purity of the daptomycin
compositions taught in Baker without documentary evidence, such official notice is not
appropriate as a basis for asserting that Baker inherently discloses the claimed

daptomycin compositions:
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[o]fficial notice without documentary evidence to support an examiner's
conclusion is permissible only in some circumstances. ...Official notice
unsupported by documentary evidence should only be taken by the examiner
where the facts asserted to be well-known, or to be common knowledge in the
art are capable of instant and unquestionable demonstration as being well-
known (MPEP 2144.03).

Applicants submit that the inherent characteristics of the teachings of Baker, particularly
vis-a-vis the twelve other daptomycin impurities, are not well known or common

knowledge capable for instant and unquestionable demonstration.

B. The Present Claims, When Properly Interpreted, Are Not Anticipated by
Baker

The Office Action reads:

Baker et al discloses a composition or pharmaceutical composition comprising
substantially pure daptomycin, which meets the criteria of claim 1(a)-1(d) and
1(g), and its dependent claims because the term “comprising” indicates the
composition can contain something else besides substantially or essentially
pure daptomycin (Office Action at pages 3-4, emphasis in original).

While “comprising” is open-ended, it is not so open as to vitiate the claim
limitation of the daptomycin. In particular, the “something else” that the Office Action
asserts is within claimed inventions using “comprising” cannot alter the claimed
daptomycin to not have the daptomycin purity of the claim. A proper use of comprising
would maintain the existing purity limitations to the extent claimed and not attempt to
read the limitation out of the claim. By adding “something else,” the claims were
interpreted in a manner inconsistent with both the specification and their plain meaning.
This interpretation is not permitted:

Indeed, the rules of the PTO require that application claims must “conform to
the invention as set forth in the remainder of the specification and the terms
and phrases used in the claims must find clear support or antecedent basis in
the description so that the meaning of the terms in the claims may be
ascertainable by reference to the description.” 37 CFR 1.75(d)(1)... The words
of a claim must be given their “plain meaning”... (MPEP 2111, 2111.01).

Based on the plain meaning of the claims, the daptomycin within the composition -- not

necessarily the entire composition itself -- must be interpreted to retain the claimed
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characteristics. Therefore, Baker does not meet the criteria of claim 1(a)-1(d) and 1(g),
and its dependent claims because the term “comprising” cannot eliminate the claimed

purity.

C. Request for Reconsideration and Withdrawal Of Rejection Under 35
U.S.C. § 102(e)

As stated previously (vide supra), Baker does not specifically described nor can it
be interpreted to describe:

1. essentially pure daptomycin (i.e. at least 98% daptomycin in the
present application),

2. daptomycin substantially free of anhydro-daptomycin and
substantially free of p-isomer of daptomycin (each no more than
1%),

3. daptomycin essentially free of anhydro-daptomycin (no more than
0.5%) and substantially free of p-isomer of daptomycin (no more
than 1%),

4. daptomycin free of anhydro-daptomycin (no more than 0.1%) and
substantially free of B-isomer of daptomycin (no more than 1%), and

5. daptomycin that substantially or essentially free of each of
impurities 1 to 14 defined by peaks 1-14 of FIG. 12 (acknowledged
by mere objection to certain claims),

6. atleast 95% pure daptomycin, and
7. greater than about 93% pure daptomycin.

Baker does not anticipate claims 1-5, 8-29, 31-34, 38-42, 46-50 and 54-57 under 35
U.S.C § 102(e) when the claims are properly interpreted primarily because: (1) Baker
teaches a different measurement of purity which does not consider the fourteen
daptomycin impurities and (2) Baker had at best about 93% pure daptomycin when
including the twelve additional daptomycin impurities. Therefore the rejection is
traversed. Accordingly, Applicant respectfully requests withdrawal of the rejection under

35 U.S.C. § 102(e) and reconsideration and allowance of all pending claims.
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111 Product-by-Process Claim Interpretation

The Office Action reads that claim 11-29 are not patentable because the product-
by-process claims are limited by and defined by the process, determination of
patentability is based on the product itself, and the patentability of a product does not
depend on its method of production. Although the above arguments under 35 US.C. §§
102(e) and 103 render the statement of product-by-process patentability moot, the claims

should be interpreted as broadly for infringement as they were to determine patentability.
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CONCLUSION

For the reasons presented above, Applicant respectfully requests reconsideration
and prompt allowance of all pending claims. A Petition for Extension of Time is
enclosed. Please deduct the petition fee and apply any other charges or credits to Deposit

Account No.50-1986, referencing attorney docket number C062-02/03 US.

Respectfully submitted,
Date:November 13, 2009 /Jill M. Mandelblatt/
Cubist Pharmaceuticals, Inc. Timothy J. Douros, Reg. No. 41,716
65 Hayden Avenue William D. DeVaul, Reg. No. 42,483
Lexington, Massachusetts 02421 Nicholas M. Boivin, Reg. No. 45,650
Tel.: (781) 860-8660 Attorneys for Applicants
Fax: (781) 860-1407 Jill M. Mandelblatt, Reg. No. 37,878

Patent Agent for Applicants

C062-02-03 US 20091113 resp to 20090811 OA
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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 than one
signature is required, see below.

Xl Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, shouid 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 TH!S 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-PT0O-9199 and select option 2.
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PTO/SB/17 (10-08)

Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless itd isplays a valid OMB control number

4 Effective on 12/08/2004. Complete if Known )
Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).

Application Number | 11/739,180
F E E T RA N S M ITTA L Filing Date April 24, 2007

For FY 2009 First Named Inventor | Thomas Kelleher
Examiner Name Chih-Min Kam
[m Applicant claims small entity status. See 37 CFR 1.27 -
Art Unit 1656
TOTAL AMOUNT OF PAYMENT | ($) 548.00 Attorney Docket No. | C062-02/03 US

METHOD OF PAYMENT (check all that apply)

D Check D Credit Card DMoney Order D None I:I Other (please identify):

Deposit Account  Deposit Account Number:_50-1986 Deposit Account Name:;_Cubist Pharmaceuticals, |
For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)
Charge fee(s) indicated below [:] Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayments of fee(s) |/ | credit any overpayments
under37 CFR 1.16 and 1.17 y pay

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCH FEES EXAMINATION FEES
Small Entity Small Entity Small Enti
Application Type Fee ($)  Fee ($) Fee ($)  Fee Feo ($) _Fée_im Fees Paid ($)
Utility 330 165 540 270 220 110
Design 220 110 100 50 140 70
Plant 220 110 330 165 170 85
Reissue 330 165 540 270 650 325
Provisional 220 110 0 0 0 0
2. EXCESS CLAIM FEES Small Entity
Fee Description Fee ($) Fee ($)
Each claim over 20 (including Reissues) 52 26
Each independent claim over 3 (including Reissues) 220 110
Multiple dependent claims 390 195
Total Claims Extra Claims Fee ($) Fee Paid ($) Multiple Dependent Claims
59 -20 orHP = 3 X _2600 = 78,00 Fee ($) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Fee ($) Fee Paid ($)

3 ~-30orHP = 0] X 11000 = 4]
HP = highest number of independent claims paid for, if greater than 3.

3. APPLICATION SIZE FEE .

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer
listings under 37 CFR 1.52(e)), the application size fee due is $270 ($135 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16$s).
Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid ($)

-100= __ /50= ___________{(round up to awhole number) x =

4. OTHER FEE(S)

L Fees Paid ($)
Non-English Specification, $130 fee (no small entity discount)
Other (e.g., late filing surcharge):

[ SUBMITTED BY

Signature 14ill M. N. Mandelblatt oy, 37,878 Telephone 17.860-8660

Name (Print/Type)] Jill M. N. Mandelblatt Date November 13, 2009

This collection of information is required by 37 CFR 1.136. 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 30 minutes to complete,
inciuding 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. Departiment 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-PT0O-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

Application Number: 11739180

Filing Date: 24-Apr-2007

Title of Invention: High Purity Lipopeptides

First Named Inventor/Applicant Name: Thomas Kelleher

Filer: Jill Michel-Netka Mandelblatt/Jodi Doherty
Attorney Docket Number: C062-02/03 US

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount SU{JJ-STS::; in
Basic Filing:
Pages:
Claims:
Claims in excess of 20 2202 3 26 78

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

2277 ot 424




Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Extension - 1 month with $0 paid 2251 1 65 65
Miscellaneous:
Request for continued examination 2801 1 405 405
Total in USD ($) 548
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Electronic Acknowledgement Receipt

EFSID: 6454526
Application Number: 11739180
International Application Number:
Confirmation Number: 8837

Title of Invention:

High Purity Lipopeptides

First Named Inventor/Applicant Name:

Thomas Kelleher

Customer Number:

34103

Filer:

Jill Michel-Netka Mandelblatt/Jodi Doherty

Filer Authorized By:

Jill Michel-Netka Mandelblatt

Attorney Docket Number:

C062-02/03 US

Receipt Date: 13-NOV-2009
Filing Date: 24-APR-2007
Time Stamp: 19:05:56

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $548
RAM confirmation Number 7698
Deposit Account 501986
Authorized User
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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X 2212876
C062-02_03_20091113_RCE_Fil
1 - yes 56
ing.pdf
¢3d5f079e3b59%0f110ef165ec8b00ce ab4|
Thdc
Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 1
Amendment Submitted/Entered with Filing of CPA/RCE 2 19
Information Disclosure Statement (IDS) Filed (SB/08) 20 22
NPL Documents 23 54
Extension of Time 55 55
Miscellaneous Incoming Letter 56 56
Warnings:
Information:
33877
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
06cd77aa18e83dd8d9618a0ba2e1054d6d
7d659¢
Warnings:
Information:
Total Files Size (in bytes); 2246753

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/30 (07-09)
Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

nder the P, rk i rSONS are regui I N llecti n j in: i N mber.
Re?ueSt Application Number 11/739,180
or :
, . . Filing Dat ApI‘lI 24, 2007
Continued Examination (RCE) g
Transmittal First Named Inventor Thomas Kelleher
Address to: ; 1656
Mail Stop RCE Art Unit
Commissioner for Patents ; Chih-Min Kam
P.O. Box 1450 Examiner Name
\ Alexandria, VA 22313-1450 Attorney Docket Number | C062-02/03 US -/

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. See Instruction Sheet for RCEs (not to be submitted to the USPTO) on page 2.

1. |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).

a 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

li. D Other
b. Enclosed

I Amendment/Reply iii. Information Disclosure Statement (IDS)
i. D Affidavit(s)/ Declaration(s) . other Pet. for Ext. of Time/Fee Transmittal

2. Reference Cited

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)

L]
b, D Other

3. The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any overpayments, to

a. Deposit Account No. 50-1986
i RCE fee required under 37 CFR 1.17(e)
ii. Extension of time fee (37 CFR 1.136 and 1.17)
ii. | Other
b. D Check in the amount of $ enclosed

c. D Payment by credit card (Form PTO-2038 enclosed)

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit
card information and authorization on PTO-2038.

( SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED B
Signature /Jill M. N. Mandelblatt/ Date November 13, 2009
_Name (PrintType) | yij] M. N. Mandelblatt Registration No. |37 g7g )

CERTIFICATE OF MAILING OR TRANSMISSION

| hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first class mail in an envelope
addressed to: Mail Stop RCE, Commissioner for Patents, P. O. Box 1450, Alexandria, VA 22313-1450 or facsimile transmitted to the U.S. Patent and Trademark
Office on the date shown below.

Signature

Name (Print/Type) l Date |

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 compiete,
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. Depa rtment of Commerce, P.O. Box 1450, Ale xandria, VA 22313-1450. DO NOT SE ND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Mail Stop RCE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/06 (07-06)

Approved for use through 1/31/2007. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** |If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
Substitute for Form PTO-875 11/739,180 04/24/2007 | [ 7o be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [X] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a). (b). or (c))
[ seARcH FEE
(37 CFR1.16(. (). or (m) N/A N/A N/A N/A
|:| EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A N/A
é?%ﬁLREL'I'%I(,I\;I)S minus20= | * X$ = ORI X3 =
INDEPENDENT CLAIMS . N _ -
(37 CFR 1.16(h) minus 3 = XS = XS =
If the specification and drawings exceed 100
O sheets of paper, the application size fee due
A?’F;PCLF'(&TJSN SIZE FEE is $250 ($125 for small entity) for each
( 16(s) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED — PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
e | 11/13/12009 | \erer PREVIOUSLY EXTRA RATE®) | FeE 5) RATE ($) FEE ($)
E AMENDMENT PAID FOR
E Total 7 cFr » 59 Minus | = 53 =6 X $26 = 156 oR[xs =
E '2;’2‘;2”1‘??6?}1)) * 3 Minus | =3 =0 X $110 = 0 OR [ xs =
<§E l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD'L 156 OR ADDL
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE () | Fee $) RATE ($) FEE ($)
— AMENDMENT PAID FOR
il Bl - Minus | = xs = or [xs =
2 e, |- Minus | - - xs = oR [xs =
E D Application Size Fee (37 CFR 1.16(s))
=
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

Legal Instrument Examiner:

/Trina Steptoe/

This collection of information is required by 37 CFR 1.16. 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, 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-PT0O-9199 and select option 2.
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UNITED STATES PATENT 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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/739,180 04/24/2007 Thomas Kelleher C062-02/03 US 8837
34103 7590 08/11/2009 | EXAMINER |

Intellectual Property Department
Cubist Pharmaceuticals, Inc.

65 Hayden Avenue

Lexington, MA 02421

KAM, CHIH MIN

| ART UNIT | PAPER NUMBER |
1656
| MAIL DATE | DELIVERY MODE |
08/11/2009 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
11/739,180 KELLEHER ET AL.

Office Action Summary Examiner ArtUnit
CHIH-MIN KAM 1656

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 15 May 2009.
2a)X] This action is FINAL. 2b)[] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-29,31-36,38-44,46-52 and 54-57 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.

5[] Claim(s) _____is/are allowed.

6)X] Claim(s) 1-5,8-29,31-34,38-42,46-50 and 54-57 is/are rejected.

7)X] Claim(s) 6,7,35,.36.43.44,.51 and 52 is/are objected to.

8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 24 April 2007 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) |:| Notice of References Cited (PTO-892) 4) x Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. 20090808 .

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date . 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20090808
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Application No. Applicant(s)
. 11/739,180 KELLEHER ET AL.
Interview Summary Examiner Art Unit
CHIH-MIN KAM 1656

All participants (applicant, applicant's representative, PTO personnel):

(1) CHIH-MIN KAM. (3)William DeVaul,

(2) Jill Mandelblatt. (4) .

Date of Interview: 14 May 2009.

Type: a)X] Telephonic b)[] Video Conference
¢)[] Personal [copy given to: 1)[] applicant  2)[_] applicant's representative]

Exhibit shown or demonstration conducted: d)[] Yes e)] No.
If Yes, brief description:

Claim(s) discussed: pending claims.

Identification of prior art discussed: Baker ef al. (US RE39.071E).

Agreement with respect to the claims f)_] was reached. g)l{ was not reached. h)[] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Discussing the Baker reference regarding the purity of daptomycein (LY 146032),
applicants would present the arguments and evidence indicating the purity of L Y146032 in Baker'sreference is best
93% in the coming amendment.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must he attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20090808
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Application/Control Number: 11/739,180 Page 2
Art Unit: 1656

DETAILED ACTION
Status of the Claims
1. Claims 1-29, 31-36, 38-44, 46-52 and 54-57 are pending.

Applicants’ amendment filed May 15, 2009 is acknowledged. Claim 1 has been
amended, and new claims 54-57 have been cancelled. Therefore, claims 1-29, 31-36, 38-44, 46-
52 and 54-57 are examined.

Claim Rejections - 35 USC § 102/103
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in a patent granted on an application for patent by another filed in the United
States before the invention thereof by the applicant for patent, or on an international application by another who
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention
thereof by the applicant for patent.

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002
do not apply when the reference is a U.S. patent resulting directly or indirectly from an
international application filed before November 29, 2000. Therefore, the prior art date of the
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA
35 U.S.C. 102(e)).

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

237 of 424



Application/Control Number: 11/739,180 Page 3
Art Unit: 1656

2. Claims 1-5, 8-29, 31-34, 38-42, 46-50 and 54-57 are rejected under 35 U.S.C. 102(¢) as
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as unpatentable over Baker et al. (US
RE39,071 E, reissue of U.S. Patent 5,912,226, filed December 16, 1991).

Baker et al. teach an antibacterial composition comprising daptomycin (LY 146032)
obtained in substantially pure form, which refers to daptomycin that contains less than 2.5% of a
combined total of anhydro-daptomycin and beta-isomer of daptomycin (column &, lines 50-60;
Examples 4 and 5; claim 1(g), 54), where daptomycin is purified by a procedure using Diaion
HP-20 resin column, followed by HPLC and another HP-20 resin column (Examples 1-5, claim
8). Baker et al. also teach the preparation of a pharmaceutical formulation comprising the
purified daptomycin (LY 146032) with pharmaceutical carriers or excipients (column 9, lines 47-
59; claims 9, 38, 46 and 55-57). Although Baker et al. do not specifically disclose the
daptomycin (LY 146032) that is essentially pure (i.c., at least 98% of a sample being daptomycin
as defined at page 11, lines 23-26 of the instant specification); that is substantially free of
anhydro-daptomycin (no more than 1%; page 11, lines 27-29) and substantially free of B-isomer
of daptomycin (no more than 1%); that is essentially free of anhydro-daptomycin (no more than
0.5%; page 12, lines 1-3) and substantially free of B-isomer of daptomycin (no more than 1%);
that is free of anhydro-daptomycin (no more than 0.1%; page 12, lines 4-6) and substantially free
of B-isomer of daptomycin (no more than 1%), the reference does indicate the daptomycin
(LY146032) is in substantially pure form and contains less than 2.5% of a combined total of
anhydro-daptomycin and beta-isomer of daptomycin. Furthermore, Baker et al. discloses a
composition or pharmaceutical composition comprising substantially pure daptomycin, which

meets the criteria of claim 1(a)-1(d) and 1(g), and its dependent claims because the term
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“comprising” indicates the composition can contain something else besides substantially or
essentially pure daptomycin. Since claim 1(a)-1(d) and 1(g) merely recites substantially or
essentially pure daptomycin that may contain slight amount of anhydro-daptomycin and beta-
isomer of daptomycin, it is obvious that a composition comprising LY 146032 that is
substantially pure taught by Baker et al., which encompass the embodiments of essentially pure
daptomycin at least 98% pure (claims 1(a), 2, 31, 39, 47), the embodiments of substantially free
of anhydro-daptomycin (no more than 1%) and substantially free of B-isomer of daptomycin (no
more than 1%; claims 1(b), 3, 32, 40, 48), the embodiments of essentially free of anhydro-
daptomycin (no more than 0.5%) and substantially free of B-isomer of daptomycin (no more than
1%; claims 1(c), 4, 33, 41, 49), and the embodiments of free of anhydro-daptomycin (no more
than 0.1%) and substantially free of B-isomer of daptomycin (no more than 1%; claims 1(d), 5,
34,42, 50). It is also obvious that claims 11-29 are not patentable because the product by
process claims are limited by and defined by the process, determination of patentability is based
on the product itself, and the patentability of a product does not depend on its method of
production (see MPEP 2113). In the instant case, the composition comprising daptomycin that is
substantially free of anhydro-daptomycin and beta-isomer of daptomycin (less than 2.5%
impurity) as indicated in the patent is not different from the claimed composition comprising
essentially or substantially pure daptomycin (>98% daptomycin), even though the daptomycin of
reference is purified by a different process. Baker et al. also disclose an antibiotic composition
comprised of a combination of a compound of formula 1 (i.e., anhydro-A21978C; column 1,

lines 14-21), a compound of formula 2 (isomer of A21978C) and a compound of formula 3 (the
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parent cyclic peptide of A21978C; LY 146032) or pharmaceutically acceptable salts (Reissue:
claim 18; claim 10 of instant application).

Response to Arguments

Applicants indicate that Baker did not provide LY 146032 that is at least 97.5% pure
because (A) other impurities are implied in Baker, (B) a dozen other impurities later discovered
by Applicants were unappreciated in Baker and were at least 7% in Baker's later work, and (C)
Baker's later work teaches at best 93% purity. Regarding item A, applicants argue that Baker did
not discuss overall purity of daptomycin in the composition, and Baker does not disclose the
purity level of daptomycin in the sample but discloses the level of anhydro-daptomycin and beta-
isomer of daptomycin in relation to daptomycin. Baker implies that other degradants are present,
but are not predominant in the pH range that optimizes the transpeptidation reactions. Regarding
item B, applicants argue that Baker likely had less than 93% LY 146032 because it did not
recognize existence of other impurities and Baker's later work (U.S. Patent 4,874,843) shows
undetermined impurities at least as great as 7%. Regarding item C, applicants argue that Baker's
later work (U.S. Patent 4,874,843) describes at best 93% purity. Furthermore, the Applicants
described the use of the purification method from the '843 patent in Example 2 of the present
application (See page 52, lines 1-5), and the purity level of the composition was 91%. Moreover,
Applicants' use of the HPLC method described in the present invention revealed that the
daptomycin purified by the '843 patent's method in Example 2 of the present application
contained fourteen impurities (anhydro daptomyein, beta-isomer of daptomycin and 12
additional impurities; see Example 10, page 57, line 10- page 60, line 8), It was Applicants'

present discovery of the impurities and the resulting method to produce more pure forms of
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daptomyein that are non-obvious over Baker. In view of the foregoing, the rejection should be

withdrawn (pages 8-12 of the response).

Applicants’ response has been fully considered. However, the arguments are not found
persuasive because of the following reasons. Regarding item A, Baker et al. teach an
antibacterial composition comprising daptomycin (LY 146032) obtained in substantially pure
form, which refers to daptomycin that contains less than 2.5% of a combined total of anhydro-
daptomycin and beta-isomer of daptomycin (column 8, lines 50-60; Examples 4 and 5). Since
Baker et al. do not indicate other impurities besides anhydro-daptomycin and beta-isomer of
daptomycin are contained in the daptomycin (LY 146032) in substantially pure form, it reads that
the daptomycin has more than 97.5% purity. While Baker implies that other degradants are
present, but are not predominant in the pH range that optimizes the transpeptidation reactions,
the reference does not indicate other degradants are present after the purification procedure
(column 8, lines 45-49). Regarding items B and C, while Baker's later work (U.S. Patent
4,874,843) shows undetermined impurities at least as great as 7%, and daptomycin has at best
93% purity, the ‘843 patent only use a single HP-20 resin column to purify daptomycin, which is
different from the purification procedure (i.e., Diaion HP-20 resin column, followed by HPLC
and another HP-20 resin column) used by Baker ef al. in the US RE39,071 E. Thus, even Baker
(U.S. Patent 4,874,843) shows undetermined impurities at least as great as 7%, and daptomycin
has at best 93% purity, it does not mean that the daptomycin purified by Baker et al. in the US
RE39,071 E has at best 93% purity since the purification procedures used by two patents are
different. As shown in Example 2 of the present application, the purity level of the daptomycin

was 91% using the purification method from the '843 patent, and the daptomycin sample was
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further confirmed to contain fourteen impurities (Example 10), which does not mean the
daptomycin purified by Baker ef al. in the US RE39,071 E would have at best 93% purity when a
different purification procedure is used. Even if the daptomycin purified by Baker e al. in the
US RE39,071 E does not have 97.5% purity, the composition comprising daptomycin
(LY146032) obtained in substantially pure form that contains less than 2.5% of a combined total
of anhydro-daptomycin and beta-isomer of daptomycin as taught by Baker et al. is not different
from the claimed composition as indicated in claim 1(a)-1(d) and 1(g) because the term
“comprising” indicates the composition can contain something else besides substantially or
essentially pure daptomycin in a composition comprising substantially or essentially pure

daptomycin. Therefore, the rejection of claim 1(a)-1(d) and its dependent claims are maintained.

Claim Objections
3. Claims 6-7, 35-36, 43-44 and 51-52 are objected to because the claims are dependent
from a rejected claim, but would be allowable if rewritten in independent form including all of

the limitations of the base claim and any intervening claims.
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Conclusion
4, Claims 1-5, 8-29, 31-34, 38-42, 46-50 and 54-57 are rejected; and claims 6-7, 35-36, 43-
44 and 51-52 are objected to.

Applicant's amendment necessitated the new ground(s) of rejection presented in this
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the date of this
final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Chih-Min Kam whose telephone number is (571) 272-0948. The

examiner can normally be reached on 8.00-4:30, Mon-Fri.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jon Weber can be reached at 571-272-0925. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Chih-Min Kam/
Primary Examiner, Art Unit 1656

CMK
August 8, 2009
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RE
AMENDMENTS TO THE CLAIMS NTRAP FEA'>\</ EENTER
I. (Currently amended) A composition comprising MAY 15 2009

(a) essentially pure daptomycin,

(b) daptomycin that is substantially free of anhydro-daptomycin and substantially
free of p-isomer of daptomycin,

(c) daptomycin that is essentially frec of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(d) daptomyein that is free of anhydro-daptomycin and substantially free of
B-isomer of daptomyecin,

(e) daptomycin that is substantlally free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12, or

(f) daptomycin that is essentially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG, 12 or

(g) substantially pure daptomyein.

2. (Original) The composition of claim 1 comprising essentially pure
daptomycin.

3. (Original) The composition of claim 1 compromising daptomycin that
is substantially free of anhydro-daptomyein and qubstantxally frec of B-isomer of
daptomyecin.

4. (Original) The composition according to claim 3 that is essentially free
of anhydro-daptomycin,

5. (Original) The composition according to claim.3 that is free of
anhydro-daptomycin.

6. (Original) The composition of claim 1 that is substantially free of cach
of impurities | to 14 defined by peaks 1-14 shown in FIG. 12.

7. (Original) The composition according to clait 6 that is essentially free
of each of impurities | to 14 defined by péaks 1-14 shown in FIG. 12.

8. (Original) The composition of claim 1, wherein daptomycm purity is
mcasured by HPLC.
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9. (Original) The composition of claim 1 firrther comprising a
pharmaceutically acceptable carrier ot excipient.

10. (Original) A pharmaceutical composition according to claim 9, further
comprising one or more antibiotics, one or more antifungal agents, or both an antibiotic
and an antifungal agent.

11. (Original) The composition according to claim 1 wherein the
daptomycin is purificd by a process comprising the steps of:

a)  supplying a fermentation broth;
b)  feunenting Streptomyces roseosporus with a feed of n-decanoic acid

to produce daptomycin in the fermentation broth;

c) clarifying the fermentation broth to obtain a clarified solution;

d) subjecting the clarified solution to anion exchangc chromatography-to
obtain an enriched daptomycin preparation;

€} subjecting the epriched daptomycin preparation to hydrophobic
interaction chromato graphy to obtain a semi-purified daptomycin preparation; and

f)  subjecting the semi-purified daptomycin preparation to anion
exchange chromatography to obtain the composition of claim 1.

12. (Original) The composition according to claim 11, wherein the feed of
n-decanoic acid is regilated to achieve a residual concentration of n-decanoic acid of no
more than 50 parts per million (ppm) during fermentation.

13. (Original) The composition according to claim 11, wherein said
clarifying comprises filtration or centrifugation and depth filtration,

14, (Original) The composition according to claim 11, wherein the anion
exchange chromatography in d) is performed using a resin comprising a copolymer of 2-
wmethacrylic acid and ethyleneglycol dimethacrylate (EDGM).

15. (Original) The composition according to claim 11, wherein the
hydrophobic interaction chromatography is performed using a resin comprising a co-
polymer of cross-linkcd divinylbenzene/stryene.

16. (Original) The composition according to claim 15, wherein the

hydrophobic interaction chromatography is performed at neutral pH and a solvent
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concentration that is reduced comparcd to the solvent concentration used when
performing the hydrophobic interaction chromatography at acidic pH.

17. (Original) The composition according to claim 16, wherein the resin is
recycled by loading the column at an acidic PH and eluting the column at a neutral pH.

18. (Original) The composition according to claim 11, wherein the anion
exchange chromatography in f) is performed using a resin comprising a copo]ymen of 2-
methacrylic acid and ethyleneglycol dimethacrylate (EDGM).

19. (Original) The composition according to claim 1 1, wherein the anion
exchange chromatography is used to reduce the level of solvent in the clarified solution.

20. (Original) The composition according to claim 11, wherein the anion
cxchange chromatography is performed via continuous flow chromatography.

21. (Original) The composition according to claim 11, wherein the process
further comprises the step of filtering daptomycin.

22. (Original) The composition according to claim 11, wherein the process
further comprises the step of depyrogenating daptomyein using ultrafiltration. |

| 23. (Original) The composition according to claim 22 whercin ‘said

depyrogenating comprises the steps of: _

i) providing a daptomyein solution under conditions in which the
daptomyein is in a monomeric and nonmicellar state;

ii) filtering the daptomycin solution under conditions in which the
daptomycin passes through the filter but pyrogens do not pass through the filter,

iii) subjecting the daptomycin solution to conditions forming a
daptomycin aggregate;

iv) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

v) collecting the daptomyein aggregate. .

24. (Original) The composition according to claim 22, whercin the process
further comprises the step of lyophilizing daptomycin.

25. (Original) The composition according to claim 22, wherein the anion

exchange chromatography is performed via radial flow chfomatography.
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26. (Original) The composition according claim 11, wherein said
clarifying comprises microfiltration or centrifugation.

27. (Original) The composition according to claim 1 1, wherein the process
further comprises the steps of filtering and concentrating daptomyecin, |

28. (Original) The composition according to claim 11, wherein the process
further comprises the step of separating the entiched daptomycin from low molecular
weight material by ultrafiltration. , '

29. (Original) The composition according to claim 28, whercin the process
further comprises the step of depyrogenating the daptomyecin.

30. Canccled

31. (Original) The pharmaceutical composition of claim 9 comprising
essentially pure daptomycin. |

32, (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is substantially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin. .

33. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is essentially free of anhydro-daptomycin and substantially frec of
B-isomer of daptomycin.

34. (Original) The pharmaceutical composition of claim 9 comptising
daptomycin that is free of anhydro-daptomycin and substantially free of f-isomer of
daptomycin. ,

35. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is substantially frec of cach of impurities 1 to 14 defined by peaks 1-14
shown in FIG, 12, |

36. (Original) The pharmaceutical COmplosit.ion.of claim 9 comprising
daptomyein that is essentially frec of cach of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

37. Can;:eled

38. (Original) A method for preparing a pharmaceutical composition

comprising combining the composition of claim 1 with a pharmaceutically acceptable
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carrier or excipient.

39. (Original) The method of claim 38 wherein the composition is
esscntially pure daptomyein,

40. (Original) The method of claim 38 wherein the composition is
daptomycin that is substantially free of anhydro-daptomyein and substantially free of
B-isomer of daptomyecin.

41. (Original) The method of claim 38 wherein the composition is
daptomycin that is essentially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

42. (Original) The method of claim 38 wherein the composition is
daptomycin that is free of antydro-daptomycin and substantially free of B-isomer of
daptomycin.

43. (Original) The method of claim 38 wherein the composition is
daptomycin that is substantially frce of sach of impuritics 1 to 14 deﬁned by peal'cs 1-14
shown in FIG. 12, |

44. (Original) The method of claim 38 wherein the composition is
daptomycin that is essentially free of each of impuritics 1 to 14 defined by peaks 1-14
shown in FIG. 12,

45. Canceled

46. (Original) A pharmaceutica) composition prepared by the method of
claim 38.

47. (Original) The pharmaceutical composition of claim 46 wherein the
composition is essentially purc daptomycin.

48. (Original) The pharmaceutical composition of claim 46 wherem the
compos1t|on is daptomyein that is substantially free of anhydro-daptomycin and
substantially free of B-isomer of daptomycin.

49. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is esscn'tially frec of anhydro-daptomycin and
substantially frec of B-isomer of daptomyein.

50. (Original) The pharmaceutical composition of ¢laim 46 wherein the
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composition is daptomycin that is free of anhydro-daptomyein and substantially frce of
B-isomer of daptomycin,

31. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is substantially free of each of impurities 1 to 14 defined
by peaks 1-14 shown in FIG. 12.

52. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is essentially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12.

53. Canceled

54. (New) The composition of claim 1 comprising substantialiy pure

35. (New)The pharmaceutical composition of claim 9 comprising
substantially pure daptomycin.

56. (New)The method of claim 38 wherein the composition is substantially

daptomyein.

pure daptomycin.

57. (New)The pharmaceutical composition of claim 46 wherein the

composition is substantially pure daptomycin.
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REMARKS

Applicants undersigned agent thanks the Examiner for the telephone interview
condueted on May 14, 2009. Although no further agreement was reached on the
allowability of the claims, Applicants believe the interview pfovi ded a helpful
cxplanation of the invention and the basis for the amendment to claim 1 herein and the
introduction of claims 54-57. Applicants also acknowledge with thanks the Examiner’s
indication in the Office Action Summary that certain claims would be allowable if they
were not dependent on unallowable claims.

The Claim Amendments

Claims 1-29, 31-36, 38-44 and 46-52 were pending in the present application.
Applicants have amended claim 1. Applicants have added c]airhs 54-57. Support for
amended claim 1 can be found in claim 1 as originally filed. Support for added claim 54
can be found in originally filed claims 1 and 30. Support for new claim 55 can be found
in original claim 37. Support for new claim 56 can be found in ori ginal claim 45.
Support for claim 57 can be found in original claim 53, Accordingly, upon entry of the
instant amendments, claims 1-29, 31-36, 38-44, 46-52 and 54-57 will be pending in this
application.

Rejection under 35 U.8.C. §103(a)

Claims 1-5, 8-29, 31-34, 38-42 and 46-50 are rejected under 35 U.S.C. §103(a) as

being unpatentable over Baker et al. (US RE39071 E, hereafier Baker). The Office

Action states that Baker teaches antibacterial compositions comprising daptomycin in

substantially pure form, which refers to daptomycin that contains less than 2.5% of a
combined total of anhydro daptomycin and beta-isomer daptomyein where daptomycin is
purified using Dianion HP-20 resin column and HPLC. The Office Action reads that
Baker does not specifically disclose the daptomycin compositions of the present
invention, but “the reference docs indicate that daptomycin (LY 146032) contains less
than 2.5% of a combined total of anhydro-daptomycin and P -isomer of daptomycin, thus

it is obvious that LY146032 is at least 97.5% pure, which encompasses embodiments of

at lcast 98% pure(claims 1(a). 2. 31, 39, 47), the embodiments of substantially free of

anhydro-daptomycin (no more than 1%) and substantially free B-isomer of daptomycin
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(no more than 1%: claims 3, 32, 40, 48). the embodiments of essentially free anhvdro-

daptomycin (no more than 0.5%) and substantially free of B-isomer of daptomyein_(no

more than 1%; claims 1(c) 4, 33, 41, 49). and the embodiments of fice of anhydro-
daptorgygin (no more than 0.1%) and substantially free of B-isomer of daptomycin {no
more than 1% claims 1(d), 5. 32. 42, 50)"[emphasis added].

Applicants respectfully traverse because Baket did not provide LY 146032 that is

at least 97.5% pure because (A) other impurities arc implied in Baker, (B) a dozen other
impuritics later discovered by Appli cants were unappreciated in Baker and were at least
7% in Baker’s Jater work, and (C) Baker’s Jater work teachces at best 93% purity. As
explained in detail below, it would not have been obvious how to make the claimed
invention based on Baker. - ' '

(A)  The statement in the Office action that “it is obvious that LY 146032 [in
Baket] is at least 97.5% pure...” is an unreasonable assumption. While Baker teaches
compositions of daptomycin that contain less than 2.5% of a combined total of anhydro
daptomycin and beta-isomer daptomycin, Baker does not discuss overall purity of
daptomycin in the composition. Baker does not disclose the purity level of daptomycin in
the sample but discloscs the level of anhydro-daptomycin and beta isomer of daptomycin

in relation to daptomycin. In fact, Baker implies that other degradants are present, but

they are not predominant in. the pH range that optimizes the transpeptidation reactions.
See column 8, lines 47-48 (“In the preparation of formulation 1 and 2 compounds
[anhydro form and beta-isomer], a pH range of 4-6 is optimum for the transpeptidation
rcactions. At pH levels below 4 and above 6, other degradation processes predominatce.”).
(B) . Baker likely had less than 93% LY 146032 because it did not recognize
existence of other impurities and Baker’s later work shows undetermined impurities at

least as great as 7%. Baker does not indicate the levels of any other impurities present in

the compositions prepared by Baker or suggest that the other twelve impurities described

.in the specification of the present application were appreciated. Applicants submit that

although Baker did not disclose other impurities, other impuritics were likely present in

the Baker preparations as cvidenced by Baker’s later work disclosed in his '843

application and Applicants’ own work in the bresent application. Baker likely contained
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but did not diselose the 12 impurities of the present application and that Baker did not
have even 93% purity as a “substantially pure form” as the term was used in Baker thus
that phrase must have been used differently in Baker then in the present application.

(C)  Baker's later filed work describes at best 93% purity. For example,
Baker’s later filcd *843 patent, which is dealt with extensively in the present application,
and the specification of the present application tecaches, that prior to the Applicant’s
invention the highest LY 146032 purity levels observed were 90-93%. See for examplc,
page 4, linc 29, through page 5, line 2 and the *843 Patent col. 2, 11. 40-44. United States
Patent 4,874,843, (based on an application by filed by Baker December 3, 1987, i.c. after
the June 10, 1987 priority of Baker's ‘226 patent) describes several daptomyein
purification methods. The ‘843 patent states that final resolution aﬁd separation of
daptomycin from structurally similar compounds was impeded by thc presence of
impurities that were not identifiablc by ultraviolet analysis of the fermentation broth. In
addition, the ‘843 patent also states that despite a variety of additional purification
attempts, the highest yields obtained were about 93%. See page 3, line 12 through page
4, line 2 of the present specification. In addition, the Applicants described the use of the
purification method from the ‘843 patent in Example.Z of the present application. See
page 52, lines 1-5. After purification by the ‘843 patent’s method as described in
Example 2 of the present specification, Applicants noted that the purity level of the
composition was 91%. Tt is therefore unreasonable to assume that Baker’s preparation
was 97.5% daptomycin because of the absence of the other later identified impurities and
Baker’s work described in the later filed application describing the best purity levels seen.

Applicants’ use of the HPLC method déscribed in the present invention revealed
that the daptomycin purified by the ‘843 patent’s method in Example 2 of the present
application contained fourteen impurities (anhydro daptomycin, beta-isomer of
daptomycin and 12 additional impurities). See Example 10, page 57, line 10, through
page 60, line 8. Tt was Applicants’ present discovery of the impurities and the resulting

“method to produce more pure forms of daptomycin that are non-obvious over Baker.
The disclosure of ‘843 and Applicants work (example 2) teach that fhe highest punity of -_

daptomycin prior to the Applicants invention is 91-93%. Thercfore, one of skill in the
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art, based on the disclosurc of ‘843 would acknowledge that there is at best a total of 7%

of impurities that exist in the composition. Baker accounts for at most only 2.5% of these

impurities and is silent on the other 4.5 % of impurities that are inherent in the
composition. In any event, Baker could not have had a daptomycin purity of greater than
93%. Based on this reasoning and Baker’s acknowledgement that there are other
degradants (vide supra), it is incorrect to extrapolate that the LY146032 of Baker is
97.5% pure,

In In Re Rijckaert, 9 F.3d 1531, 1534 (Fed. Cir. 1993), the court acknowledged
that “That which may be inherent is not nccessarily known. Obviousness cannot be
predicated on what is unknown.” Based on the Applicant’s arguments (vide supra), it is
clear that other impurities were present in the Baker cémposition. but unappreciated at the
time. Applicants submit that these impurities were not known based on the disclosure by
Baker nor by the disclosure of ‘843. The ‘843 patent does not identify the impurities
present in the composition, nor does the ‘843 patent contemplate how to remove these
impuritics. Based on the disclosure of the ‘843 patent, more than routine experimentation
would be requited by one of ordinary skill in the art to achieve increased purity of
daptomycin given the multitude of attempts made to increase the purity and the
recoghition that, at best, only 93% daptomycin was achicvable. See column 1 line 55
through column 2, line 44 of the ‘843 patent. The ‘843 patent does not describe the
isolation of any impurities. The ‘843 patent does not providec a means for separating and
isolating the impurities, characterizing the impurities nor does the ‘843 patent suggest a
method to remove the impurities. Prior to Applicant’s invention one of skill in the art
would not have believed higher purity of daptomycin was achievable because, without
knowledge of what impuritics were present in ‘843, no means existed for a method to
remove said impurities. Even if one’s goal was to achicve higher purity of daptomycin,
‘843 docs not suggest how to accomplish this. The ‘843 patent does not teach what the
impurities are, thercfore there is no starting point for one of skill in the art to remove
these impurities. In Abbott Laboratories v. Sandoz Inc,, 544 F.3d 1341, 1352 (Fed. Cir.

2008), the court ruled that “knowledge of the goal does not render its achievement

obvious.” Thus, the desire for more purity would not render obvious how to achieve it.
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In addition, Baker is silent on how to obtain anhydro-daptomycin and beta-isomer

of daptomycin at the lower percentages described in the present invention. Baker is also
silent with respect to the indjvidual amounts of anhydro-daptomycin and beta-isomer of
daptomycin disclosed in the present invention.

The Office Action states that claim 11-29 are not patentable because the product
by process claims are limited by and defined by the process, determination of
patentability is based on the product itself, and the patentability of the product does not
depend on its method of production. Applicants have established (vide supra) that the

composition is not obvious in light of Baker, therefore the rejection is overcome. For the

-reasons sct forth above, Applicants respectfully request withdrawal of the rejection under

35U.8.C. § 103(a).
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CONCLUSION

For the reasons presenited above, Applicants respectfully request reconsideration

and prompt allowance of all pending claims. A Petition for Extension of Time is
enclosed. Please deduct the petition fee and apply any other charges or credits to Deposit
Account No. 50-1986, referencing attorney docket number C062-02/03.

Respectfully submitted,
Datg: May 15, 2009 Aill M.N. Mandelblatt/
Cubist Pharmaceuticals, Inc. Timothy J. Douros, Reg. No. 41,716
65 Hayden Avenue William D, DeVaul, Reg. No. 42,483
Lexington, Massachusctts 02421 Attorneys for Assignee '
;el.l: (;gl) 860-8660 Jill M.N. Mandelblatt, Reg. No. 37,878
ax: (781) 860-1407 Patent Agent for Assignee

C062-02-03 US 20090515 response to 200811170A
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Application No. Applicant(s)
11/739,180 KELLEHER ET AL.

Office Action Summary Examiner ArtUnit
CHIH-MIN KAM 1656

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 18 August 2008.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-29,31-36,38-44 and 46-52 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.

5[] Claim(s) _____is/are allowed.

6)X] Claim(s) 1-5,8-29,31-34,38-42 and 46-50 is/are rejected.

7)X] Claim(s) 6,7,35,.36.43.44,.51 and 52 is/are objected to.

8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 24 April 2007 is/are: a)[X] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) ] Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20081029

270 of 424



Application/Control Number: 11/739,180 Page 2
Art Unit: 1656

DETAILED ACTION
Status of the Claims
1. Claims 1-29, 31-36, 38-44 and 46-52 are pending.
Applicants’ amendment filed August 18, 2008 is acknowledged. Claim 1 has been
amended, and claims 30, 37, 45 and 53 have been cancelled. Therefore, claims 1-29, 31-36, 38-
44 and 46-52 are examined.

Withdrawn Claim Objections

2. The previous objection to claims 2-7, 10, 31-34, 39-42 and 47-50 is withdrawn in view of

a new ground of rejection made on these claims.

Withdrawn Claim Rejections - 35 USC § 102

3. The previous rejection of claims 1, 8, 9, 11-30, 37, 38, 45-46 and 53 under 35
U.S.C. 102(e) as being anticipated by Baker et al. (US RE39,071 E, reissue of U.S. Patent
5,912,226), is withdrawn in view of applicants’ amendment to the claim, and applicant’s

response at pages 8-9 in the amendment filed August 18, 2008.

New Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.
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4. Claims 1-5, 8-29, 31-34, 38-42 and 46-50 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Baker ez al. (US RE39,071 E, reissue of U.S. Patent 5,912,226, filed
December 16, 1991).

Baker et al. teach an antibacterial composition comprising daptomycin (LY 146032) in
substantially pure form, which refers to daptomycin that contains less than 2.5% of a combined
total of anhydro-daptomycin and beta-isomer of daptomycin (column 8, lines 50-60; Example 4),
where daptomycin is purified by a procedure using Diaion HP-20 resin column and HPLC
(Examples 1-3, claim 8). Baker et al. also teach a pharmaceutical formulation comprising the
purified daptomycin (LY 146032) with pharmaceutical carriers or excipients can also be prepared
(column 9, lines 47-59; claims 9, 38, 46). Although Baker et al. do not specifically disclose the
daptomycin (LY 146032) that is essentially pure (i.c., at least 98% of a sample being daptomycin
as defined at page 11, lines 23-26 of the instant specification); that is substantially free of
anhydro-daptomycin (no more than 1%; page 11, lines 27-29) and substantially free of B-isomer
of daptomycin (no more than 1%); that is essentially free of anhydro-daptomycin (no more than
0.5%; page 12, lines 1-3) and substantially free of B-isomer of daptomycin (no more than 1%);
that is free of anhydro-daptomycin (no more than 0.1%; page 12, lines 4-6) and substantially free
of B-isomer of daptomycin (no more than 1%), the reference does indicate the daptomycin
(LY 146032) contains less than 2.5% of a combined total of anhydro-daptomycin and beta-isomer
of daptomycin, thus it is obvious that LY 146032 is at least 97.5% pure, which encompass the
embodiments at least 98% pure (claims 1(a), 2, 31, 39, 47), the embodiments of substantially free
of anhydro-daptomycin (no more than 1%) and substantially free of B-isomer of daptomycin (no

more than 1%; claims 1(b), 3, 32, 40, 48), the embodiments of essentially free of anhydro-
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daptomycin (no more than 0.5%) and substantially free of B-isomer of daptomycin (no more than
1%; claims 1(c), 4, 33, 41, 49), and the embodiments of free of anhydro-daptomycin (no more
than 0.1%) and substantially free of B-isomer of daptomycin (no more than 1%; claims 1(d), 5,
34,42, 50). It is also obvious that claims 11-29 are not patentable because the product by
process claims are limited by and defined by the process, determination of patentability is based
on the product itself, and the patentability of a product does not depend on its method of
production (see MPEP 2113). In the instant case, the composition comprising daptomycin that is
substantially free of anhydro-daptomycin and beta-isomer of daptomycin (less than 2.5%
impurity, or at least 97.5% pure) as indicated in the patent is the similar to the claimed
composition comprising essentially pure daptomycin (>98% daptomycin), even though the
daptomycin of reference is purified by a different process. Baker et al. also disclose an antibiotic
composition comprised of a combination of a compound of formula 1 (i.e., anhydro-A21978C;
column 1, lines 14-21), a compound of formula 2 (isomer of A21978C) and a compound of
formula 3 (the parent cyclic peptide of A21978C; LY 146032) or pharmaceutically acceptable
salts (Reissue:claim 18; claim 10 of instant application).

Claim Objections
5. Claims 6-7, 35-36, 43-44 and 51-52 are objected to because the claims are dependent

from a rejected claim.
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Conclusion
6. Claims 1-5, 8-29, 31-34, 38-42 and 46-50 are rejected; and claims 6-7, 35-36, 43-44 and
51-52 are objected to.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Chih-Min Kam whose telephone number is (571) 272-0948. The

examiner can normally be reached on 8.00-4:30, Mon-Fri.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jon Weber can be reached at 571-272-0925. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Chih-Min Kam/
Primary Examiner, Art Unit 1656

CMK
November 12, 2008
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/739,180 Confirmation No. 8837
Applicant : Thomas Kelleher et al.

Filed : April 24, 2007

TC/A.U. : 1656

Examiner : Chih Min Kam

Docket No. C062-02/03 US

Customer No. : 34103

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

AMENDMENT

This Amendment is filed in response to the Office Action mailed February 19,
2008, (hereafter “the Office Action™) in the above-identified application.

Certificate of Transmission/Mailing

[ hereby certify that this correspondence (.) is being deposited with the United Sates Postal Service with
sufficient postage as First Class Mail and is addressed to: Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450 or is being facsimile transmitted to the USPTO on the date shown below.

Date
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AMENDMENTS TO THE CLAIMS

1. (Currently amended) A composition comprising

(a) essentially pure daptomycin,

(b) daptomycin that is substantially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(c) daptomycin that is essentially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,

(d) daptomycin that is free of anhydro-daptomycin and substantially free of
-isomer of daptomycin,

(e) daptomycin that is substantially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12, or

(f) daptomycin that is essentially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12;-er

l a1 1 .

2. (Original) The composition of claim 1 comprising essentially pure
daptomycin.

3. (Original) The composition of claim 1 compromising daptomycin that
1s substantially free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.

4. (Original) The composition according to claim 3 that is essentially free
of anhydro-daptomycin.

5. (Original) The composition according to claim 3 that is free of
anhydro-daptomycin.

6. (Original) The composition of claim 1 that is substantially free of each
of impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12.

7. (Original) The composition according to claim 6 that is essentially free
of each of impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12.

8. (Original) The composition of claim 1, wherein daptomycin purity is

measured by HPLC.

Page 2 of 10
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9. (Original) The composition of claim 1 further comprising a
pharmaceutically acceptable carrier or excipient.

10. (Original) A pharmaceutical composition according to claim 9, further
comprising one or more antibiotics, one or more antifungal agents, or both an antibiotic
and an antifungal agent.

11. (Original) The composition according to claim 1 wherein the
daptomycin is purified by a process comprising the steps of:

a) supplying a fermentation broth;
b) fermenting Streptomyces roseosporus with a feed of n-decanoic acid

to produce daptomycin in the fermentation broth;

¢) clarifying the fermentation broth to obtain a clarified solution;

d) subjecting the clarified solution to anion exchange chromatography to
obtain an enriched daptomycin preparation;

¢) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and

f)  subjecting the semi-purified daptomycin preparation to anion
exchange chromatography to obtain the composition of claim 1.

12. (Original) The composition according to claim 11, wherein the feed of
n-decanoic acid is regulated to achieve a residual concentration of n-decanoic acid of no
more than 50 parts per million (ppm) during fermentation.

13. (Original) The composition according to claim 11, wherein said
clarifying comprises filtration or centrifugation and depth filtration.

14. (Original) The composition according to claim 11, wherein the anion
exchange chromatography in d) is performed using a resin comprising a copolymer of 2-
methacrylic acid and ethyleneglycol dimethacrylate (EDGM).

15. (Original) The composition according to claim 11, wherein the
hydrophobic interaction chromatography is performed using a resin comprising a co-
polymer of cross-linked divinylbenzene/stryene.

16. (Original) The composition according to claim 15, wherein the

hydrophobic interaction chromatography is performed at neutral pH and a solvent

Page 3 of 10
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concentration that is reduced compared to the solvent concentration used when
performing the hydrophobic interaction chromatography at acidic pH.

17. (Original) The composition according to claim 16, wherein the resin is
recycled by loading the column at an acidic pH and eluting the column at a neutral pH.

18. (Original) The composition according to claim 11, wherein the anion
exchange chromatography in f) is performed using a resin comprising a copolymer of 2-
methacrylic acid and ethyleneglycol dimethacrylate (EDGM).

19. (Original) The composition according to claim 11, wherein the anion
exchange chromatography is used to reduce the level of solvent in the clarified solution.

20. (Original) The composition according to claim 11, wherein the anion
exchange chromatography is performed via continuous flow chromatography.

21. (Original) The composition according to claim 11, wherein the process
further comprises the step of filtering daptomycin.

22. (Original) The composition according to claim 11, wherein the process
further comprises the step of depyrogenating daptomycin using ultrafiltration.

23. (Original) The composition according to claim 22 wherein said
depyrogenating comprises the steps of:

1) providing a daptomycin solution under conditions in which the
daptomycin is in a monomeric and nonmicellar state;

i1) filtering the daptomycin solution under conditions in which the
daptomycin passes through the filter but pyrogens do not pass through the filter;

ii1) subjecting the daptomycin solution to conditions forming a
daptomycin aggregate;

1v) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

v) collecting the daptomycin aggregate.

24. (Original) The composition according to claim 22, wherein the process
further comprises the step of lyophilizing daptomycin.

25. (Original) The composition according to claim 22, wherein the anion

exchange chromatography is performed via radial flow chromatography.
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26. (Original) The composition according claim 11, wherein said
clarifying comprises microfiltration or centrifugation.

27. (Original) The composition according to claim 11, wherein the process
further comprises the steps of filtering and concentrating daptomycin.

28. (Original) The composition according to claim 11, wherein the process
further comprises the step of separating the enriched daptomycin from low molecular
weight material by ultrafiltration.

29. (Original) The composition according to claim 28, wherein the process
further comprises the step of depyrogenating the daptomycin.

30. Canceled

31. (Original) The pharmaceutical composition of claim 9 comprising
essentially pure daptomycin.

32. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is substantially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

33. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is essentially free of anhydro-daptomycin and substantially free of
B-isomer of daptomyecin.

34. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.

35. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is substantially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

36. (Original) The pharmaceutical composition of claim 9 comprising
daptomycin that is essentially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

37. Canceled

38. (Original) A method for preparing a pharmaceutical composition

comprising combining the composition of claim 1 with a pharmaceutically acceptable
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carrier or excipient.

39. (Original) The method of claim 38 wherein the composition is
essentially pure daptomycin.

40. (Original) The method of claim 38 wherein the composition is
daptomycin that is substantially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

41. (Original) The method of claim 38 wherein the composition is
daptomycin that is essentially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

42. (Original) The method of claim 38 wherein the composition is
daptomycin that is free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.

43. (Original) The method of claim 38 wherein the composition is
daptomycin that is substantially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

44. (Original) The method of claim 38 wherein the composition is
daptomycin that is essentially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

45. Canceled

46. (Original) A pharmaceutical composition prepared by the method of
claim 38.

47. (Original) The pharmaceutical composition of claim 46 wherein the
composition is essentially pure daptomycin.

48. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is substantially free of anhydro-daptomycin and
substantially free of B-isomer of daptomycin.

49. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is essentially free of anhydro-daptomycin and
substantially free of B-isomer of daptomycin.

50. (Original) The pharmaceutical composition of claim 46 wherein the
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composition is daptomycin that is free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

51. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is substantially free of each of impurities 1 to 14 defined
by peaks 1-14 shown in FIG. 12.

52. (Original) The pharmaceutical composition of claim 46 wherein the
composition is daptomycin that is essentially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12.

53. Canceled
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REMARKS

The Claim Amendments

Applicants have amended claim 1 to further limit the claim. Support for amended
claim 1 can be found in original claim 1. Claims 30, 37, 45 and 53 have been canceled.

Claims 1-29, 31-36, 38-44, and 46-52 are pending in this application.

No new matter has been added.
Rejections under 35 U.S.C. § 102(e)

Claims 1, 8, 9, 11-30, 37, 38, 45-46 and 53 stand rejected under 35 U.S.C. §
102(e) as anticipated by Baker et al. (US Patent 5,912,226, filed December 16, 1991, now

RE 39,071). The Office Action states that the prior art date of the reference is determined
under 35 U.S.C. § 102(e) prior to the amendment by the AIPA (pre-AIPA 35 U.S.C. §
102(e)). Applicants note however, that the Revised 35 U.S.C. § 102(e) as amended by
the AIPA and as further amended by the Intellectual Property and High Technology
Technical Amendment Act of 2002 should apply in this case.

According to the Manual of Patent Examining Procedures (MPEP) 706.02(a)IIB,
the revised statutory provisions under 35 U.S.C. § 102(e) as amended by the AIPA and as
further amended by the Intellectual Property and High Technology Technical Amendment
Act of 2002 “...supersede all previous versions of 35 U.S.C. § 102(e) and 374, with only
one exception, which is when the potential reference is based on an international
application filed prior to November 29, 2000.” Since ‘226 is not based on an
international patent application filed before November 29, 2000, the revised 35 U.S.C. §

102(e) applies.

The Office Action reasons that claims 1(g), 8 and 30 are anticipated by ‘226.
because, ‘226 teaches an antibacterial composition comprising daptomycin in
substantially pure form, which refers to daptomycin that contains less than 2.5% of a
combined total of anhydro-daptomycin and beta-isomer daptomycin. In addition, the
Office Action states that claims 9, 37, 38 45-46 and 53 are also anticipated by ‘226
because ‘226 discloses that pharmaceutical compositions comprising purified daptomycin
with pharmaceutical carriers or excipients can be prepared. The Office Action states that

claims 11-29 are anticipated by ‘226 because “even though the product by process claims
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are limited by and defined by the process, determination of patentability is based on the
product itself, and the patentability of a product does not depend on its method of
production (see MPEP 2113).”

In order to expedite prosecution, Applicants have amended claim 1 to remove “(g)
substantially pure daptomycin” from the claim and canceled claims 30, 37, 45 and 53.
Applicants make these amendments without prejudice and may pursue the deleted subject
matter in a Continuation Application.

For the reasons stated above, ‘226 does not anticipate amended claim 1.

The arguments set forth above are applicable to the rejections of claims, 8-9, 11-
29, 38, and 46, since all of these claims ultimately depends from amended Claim 1.
Claims 30, 37, 45 and 53 have been canceled (vida supra)

The Office Action states that claims 9, 37, 38, 45-46 and 53 are anticipated by
‘226 because ‘226 discloses that purified daptomycin with pharmaceutical carriers and
excipients can be prepared. The ‘226 patent does not disclose the level of purity of
daptomycin that are in these preparations. As stated above, ‘226 does not anticipate
claims 9, 8 and 46 because ‘226 does not satisfy all of the limitations of the present
invention.

The Office Action states that claim 11-29 are anticipated by ‘226 because the
product by process claims patentability is determined by the product itself and that the
composition comprising daptomycin that is substantially free of anhydro-daptomycin and
beta isomer of daptomycin is the same as the claimed composition even though the
daptomycin of reference is purified by a different process. Applicants have now amended
claim 1 from which claims 11-29 depend, and have removed the reference to substantially
pure daptomycin. Thus, Applicants have established (vide supra) that the composition is
not anticipated by ‘226, therefore the rejection is overcome. Additionally, although the
above arguments render the Patent Office’s statement of product by process patentability
moot, Applicants do not acquiesce to the law as stated by the Examiner because claims
should be interpreted the same way for patentability as for infringement.

For the reasons set forth above, Applicants respectfully request withdrawal of the

rejection under 35 U.S.C. § 102(e).
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CONCLUSION

For the reasons presented above, Applicants respectfully request reconsideration
and prompt allowance of all pending claims. A Petition for Extension of Time is
enclosed. Please deduct the petition fee and apply any other charges or credits to Deposit

Account No. 50-1986, referencing attorney docket number C062-02/03 US.

Respectfully submitted,

Date: August 18, 2008 /Jill M. N. Mandelblatt/

Cubist Pharmaceuticals, Inc. Timothy J. Douros, Reg. No. 41,716
65 Hayden Avenue William D. DeVaul, Reg. No. 42,483
Lexington, Massachusetts 02421 Attorneys for Assignee

Tel.: (781) 860-8660 Jill M.N. Mandelblatt, Reg. No. 37,878
Fax: (781) 860-1407 Patent Agent for Assignee

C062-02-03 US 20080818 Resp to 2M80219 OA.doc
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Under the paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless if displays a valid OMB control number.

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) Docket Number (Optional)
FY 2008 C062-02/03 US
(Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818).)
Application Number 11/739,180 Filed April 24, 2007
For High Purity Lipopeptides
Art Unit 1656 Examiner Chih Min Kam

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee
] One month (37 CFR 1.17(a)(1)) $120 $60 $
[[] Two months (37 CFR 1.17(a)(2)) $460 $230 $
Three months (37 CFR 1.17(a)(3)) $1050 $525 s 525.00
[] Four months (37 CFR 1.17(a)(4)) $1640 $820 $
[] Five months (37 CFR 1.17(a)(5)) $2230 $1115 $

Applicant claims small entity status. See 37 CFR 1.27.

A check in the amount of the fee is enclosed.
Payment by credit card. Form PTO-2038 is attached.
The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 50-1986 . 1 have enclosed a duplicate copy of this sheet.

WARNING: Information on this form may become public. Credit card information should not be included on this form.
Provide credit card information and authorization on PTO-2038.

<1 OO L B

| am the D applicant/inventor.

[:| assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96).

|:] attorney or agent of record. Registration Number

attorney or agent under 37 CFR 1.34.

Registration number if acting under 37 CFR 1.34 37,878
/Jill M.N. Mandelblatt/ August 18, 2008
Signature Date
Jill M.N. Mandelblatt (781) 860-8660
Typed or printed name Telephone Number

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 than one
signature is required, see below.

Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

286 of 424



Electronic Patent Application Fee Transmittal

Application Number:

11739180

Filing Date:

24-Apr-2007

Title of Invention:

High Purity Lipopeptides

First Named Inventor/Applicant Name:

Thomas Kelleher
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EFSID: 3796720
Application Number: 11739180
International Application Number:
Confirmation Number: 8837

Title of Invention:

High Purity Lipopeptides

First Named Inventor/Applicant Name:

Thomas Kelleher

Customer Number:

34103

Filer:

Jill Michel-Netka Mandelblatt/Viana Daly

Filer Authorized By:

Jill Michel-Netka Mandelblatt

Attorney Docket Number:
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Receipt Date: 18-AUG-2008
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Time Stamp: 15:24:35
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Utility under 35 USC 111(a)

Payment information:

Submitted with Payment
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Payment Type Deposit Account
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RAM confirmation Number 672
Deposit Account 501986
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File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
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Multipart Description/PDF files in .zip description
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Miscellaneous Incoming Letter 1 1

Miscellaneous Incoming Letter 2 2

Amendment - After Non-Final Rejection 3 12

Extension of Time 13 13

Warnings:
Information:
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2 Fee Worksheet (PTO-06) fee-info.pdf no 2
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Warnings:
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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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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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TRANSMITTAL Filing Date April 24, 2007
FORM First Named Inventor Thomas Kelleher
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(to be used for all correspondence after initial filing) xaminerTame Chih Min Kam
Att Docket Numb
\ Total Number of Pages in This Submission 13 ttomey Docket Number C062-02/03 US )
ENCLOSURES (Check all that apply)
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Fee Transmittal Form

Fee Attached

Amendment/Reply
I:I After Final

D Affidavits/declaration(s)
Extension of Time Request
Express Abandonment Request

Information Disclosure Statement

Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

OO0 4o

Drawing(s)

Licensing-related Papers

Petition

Petition to Convert to a

Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

Terminal Disclaimer
Request for Refund
CD, Number of CD(s)

I:' Landscape Table on CD

D00 O3

After Allowance Communication to TC
Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

Proprietary Information

Status Letter

Other Enclosure(s) (please Identify
below):

Remarks

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

Cubist Pharmaceuticals, Inc.

Signature

/Jill M.N. Mandelblatt/

Printed name

Jill M.N. Mandelblatt

Date

August 18, 2008

Reg. No. 37,878

-

CERTIFICATE OF TRANSMISSION/MAILING

\

| 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

Typed or printed name

Date

%

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, call 1-800-PT0O-9199 and select option 2.
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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

( Effective on 12/08/2004.
Fees pursuant to the Consolidated Appropriations Act,

For FY 2008

2005 (H.R. 4818).

FEE TRANSMITTAL

N\

Complete if Known

IX] Applicant claims small entity status. See 37 CFR 1.27

TOTAL AMOUNT OF PAYMENT | ($)

METHOD OF PAYMENT (check all that ap

525.00

ply)

Application Number | 11/739,180

Filing Date April 24, 2007
First Named Inventor | Thomas Kelleher
Examiner Name Chih Min Kam
Art Unit 1656

Attorney Docket No. | C062-02/03 US

Deposit Account Deposit Account Number:

Charge fee(s) indicated below

under 37 CFR 1.16 and 1.17

information and authorization on PT0-2038.

50-1986

D Check |—_—| Credit Card I:I Money Order D None D Other (please identify):

Charge any additional fee(s) or underpayments of fee(s)

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)

|___I Charge fee(s) indicated below, except for the filing fee
Credit any overpayments

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card

Deposit Account Name:

Cubist Pharmaceuticals, Inc.

FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES

FILING FEES SEARCH FEES
Small Entity Small Entity
Application Type Fee ($) Fee ($) Fee ($) mFaee (§n)l
Utility 310 155 510 255
Design 210 105 100 50
Plant 210 105 310 155
Reissue 310 155 510 255
Provisional 210 105 0 0
2. EXCESS CLAIM FEES
Fee Description
Each claim over 20 (including Reissues)
Each independent claim over 3 (including Reissues)
Multiple dependent claims
Total Claims . ;... Extra Claims Fee ($) Eee Paid ($)
49 x2or HP = -4 X = 0.00
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Eee ($) Eee Paid ($)
1 -3 0rHP = 22 x = 0.00

HP = highest number of independent claims paid for, i
3. APPLICATION SIZE FEE

f greater than 3.

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer
listings under 37 CFR 1.52(e)), the application size fee due is $260 ($130 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

EXAMINATION FEES

Small Entity
Eee ($)  Fee ($) Eees Paid ($)
210 105 0.00
130 65
160 80
620 310
0 0
Small Entity
Fee ($) Fee ($)
50 25
210 105
370 185
Multiple Dependent Claims
Fee ($) Fee Paid ($)

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Eee Paid ($)
-100 = /50 = (round up to a whole number) x 130.00 = 0.00
4. OTHER FEE(S) Fees Paid ($)
Non-English Specification, $130 fee (no small entity discount)
Other (e.g., late filing surcharge): Petition for three month extension of time 525.00
SUBMITTED BY
Signature /Jill M.N. Mandelblatt/ oy 37,878  |Telephone  781.860-8660
Name (Print/Type){ Jill M.N. Mandelblatt Date  August 18, 2008

This collection of information is required by 37 CFR 1.136. 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 30 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-PT0O-9199 and select option 2.
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PATENT APPLICATION FEE DETERMINATION RECORD | Application or Docket Number | Filing Date
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35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
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APPLICATION AS AMENDED — PART Il
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<§E l:l Application Size Fee (37 CFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL TOTAL
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FEE FEE
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TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

This collection of information is required by 37 CFR 1.16. 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.
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Application No. Applicant(s)
11/739,180 KELLEHER ET AL.

Office Action Summary Examiner ArtUnit
CHIH-MIN KAM 1656

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after S1X (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filedon _____
2a)[_] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 4563 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-53 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)(] Claim(s) _____is/are allowed.
8)J Claim(s) 1.8,9.11-30,37,38,45,46 and 53 is/are rejected.
7)XJ Claim(s) 2-7.10,31-36,39-44 and 47-52 is/are objected to.

8)[] Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 24 April 2007 is/are: a)[X] accepted or b I:] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)(JAl  b)[(] Some * c)[_] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
~ application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachm_ent(s)

1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

-2y ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) . Paper No(s)/Mail Date.

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [J Notice of Informal Patent Application
Paper No(s)/Mail Date 8/14/07. 6) |:] Other: ___

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20080214
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Application/Control Number: 11/739,180 Page 2
Art Unit: 1656

DETAILED ACTION
Status of the Claims
L. Claims 1-53 are pending and examined.
Information Disclosure Statement (IDS)
2. The references on IDS filed August 14, 2007 have been considered and signed.
Claim Rejections - 35 USC § 102
The followihg is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in a patent granted on an application for patent by another filed in the United
States before the invention thereof by the applicant for patent, or on an international application by another who
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention
thereof by the applicant for patent.

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002
do not apply when the reference is a U.S. patent resulting directly or indirectly from an
international application filed before November 29, 2000. Therefore, the prior art date of the
reference is determined under 35 U.S.C. 102(¢) prior to the amendment by the AIPA (pre-AIPA
35 U.S.C. 102(e)).

3. Claims 1, 8, 9, 11-30, 37, 38, 45-46 and 53 are rejected under 35 U.S.C. 102(e) as
‘anticipated by Baker et al. (US RE39,071 E, reissue of U.S. Patent 5,912,226, filed December
16, 1991).

Baker et al. teach an antibacterial composition comprising daptomycin (LY146032) in

substantially pure form, which refers to daptomycin that contains less than 2.5% of a combined

total of anhydro-daptomycin and beta-isomer of daptomycin (column 8, lines 50-60; Example 4;
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Application/Control Number: 11/739,180 Page 3
Art Unit: 1656

claims 1(g), 30), where daptomycin is purified by a procedure using Diaion HP-20 resin column
and HPLC (Examples 1-3, claim 8). A pharmaceutical formulation comprising the purified
daptomycin (LY 146032) with pharmaceutical carriers or excipients can also be prepared
(column 9, lines 47-59; claims 9, 37, 38, 45-46 and 53). The reference also anticipates claims
11-29 because although the product by process claims are limited by and defined by the process,
determination of patentability is based on the product itself, and the patentability of a product
does not depend on its method of production (see MPEP 2113). In the instant case, the
composition comprising daptomycin that is sﬁbstantiall); free of anhydro-daptomycin and beta-
isomer of daptomycin (< 2.5%) as indicated in the patent is the same as the claimed composition
comprising substantially pure daptomycin (>95% daptomycin), even though the daptomycin of
reference is purified by a different process.

| Claim Objections
4, Claims 2-7, 10, 31-36, 39-44 and 47-52 are objected to because the claims are dependent
from a rejected claim.

Conclusion

5. Claims 1, 8, 9, 11-30, 37, 38, 45-46 and 53 are rejected; and claims 2-7, 10, 31-36, 39-44
and 47-52 are objected to.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Chih-Min Kam whose telephone number is (571) 272-0948. The

examiner can normally be reached on 8.00-4:30, Mon-Fri.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Kathleen Bragdon can be reached at 571-272-0931. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 11/739,180 ’ Page 4
Art Unit: 1656 -

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

Chih-Min Kam, Ph. D. CA«‘ / — CHIH-MIN KAM

Primary Patent Examiner PRIMARY EXAMINER

CMK
February 14, 2008

298 of 424



PTO/SB/08a (05-07)

Approved for usa through 09/30/2007. OMB 0651-0031
U.S. Patent and Tredemark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required 10 respond 1o a collection of information unless 2 contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11739180
Filing Date 2007-04-24
First Named Inventor | Kelleher, Thomas J.
Att Unit [ 1856
Examiner Name Chih Min Kam
Attomey Docket Number | C062-02/03 US

U.S.PATENTS
. . o Pages,Columns,Lines where
ﬁ"i‘ggj nef Sge Patent Number é'::m Issue Date ?fg::giﬁf:g}el or Applicant Relevant Passages or Relevant
Figures Appear
/CMK/ 1 4482487 1984-11-13 Abbott et al.
12 4524135 1985-06-18 Abbott et al.
3 4537717 1985-08-27 Abbott et al.
4 4800157 1989-01-24 Eaton etal.
5 4874843 1989-10-17 Baker
8 |4331504 1982-05-25 | Hamil etal.
7 4882164 1989-11-21 Ferro et al.
/CMK/ 8 4885243 1989-12-05 Huber et al.
EFS Web 2.0.1

299 of 424




INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
{ Not for submission under 37 CFR 1.99)

Application Number 11739180
Filing Date 2007-04-24
First Named Invenior | Kelleher, Thomas J.
At Unit 1656
Examiner Name | chin Min Kam
Attorney Docket Number | €062-02/03 US

[CMK/ |9  |5271935 1993-12-21 | Franco etal.
10 |5387670 1995-02-07 | Roy etal.
11 | 5573836 1996-11-12 Kreuzman et al.
12 | 5629288 1997-05-13 | Lattrell et al.
13 | 5912226 1999-06-15 Baker et al.
14 | 5955509 1999-09-21 | Webber etal.
15 |6194383 -2001-02-27 Harﬁmann etal
18 |RE32310 1986-12-16 | Debono
17 |RE32311 1986-12-18 | Debano
18 |RE32333 1987-01-20 | Hamil et al.

L\
ICMK/ |18 |RE32455 1887-07-07 | Hamill etal.
EFS Web 2.0.1

300 of 424




Application Number 11739180

Filing Date 2007-04-24
INFORMATION DISCLOSURE First Named Inventor { Kelleher, Thomas J.
STATEMENT BY APPLICANT - pree
( Not for submission under 37 CFR 1.99)

Examiner Name Chih Min Kam

Altorney Docket Number C062-02/03 US

/CMK/ 20 |[RE39071 2006-04-19 Baker et al.

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

U.S.PATENT APPLICATION PUBLICATIONS

Pages,Columns Lines where
Relevant Passages or Relevant
Figures Appear

Examiner] Cite I Kind |Publication |Name of Patentee or Applicant
Initial* No Publication Number Code'| Date of cited Document

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

FOREIGN PATENT DOCUMENTS
Pages,Columns,Lines
Examiner] Cite | Foreign Document | Country Kind | Publication 23":;:;&?2;;? O [where Relevant- TS
Initial* No |Number3 Code2 j Code4) Date Dgzu ment Passages or Relevant
Figures Appear
ICMK/ |1 |EP 0095285 A1 EP 1983-11-30 | Eli Lilly Co O
2 EP 0178152 A2 EP 1986-04-16 e Lilly Co [:]
3 EP 02949380 A2 EP 1988-12-14 Eli Lilly Co D
4 EP 0337731 B1 EP 1989-10-18 | Eli Lilly Co [:]
5 EP 0386951 A2 EP 1990-09-12 | Eli Lily Co
ICMK/ iy =
EFS Web 2.0.1

301 of 424



INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

11739180

Filing Date

2007-04-24

First Named Inventor | Kelleher, Thomas J,

( Not for submission under 37 CFR 1.99) At Unit 1656
: Examiner Name l Chih Min Kam
Attorney Docket Number C062-02/03 US
o—t-er-0020050At o ORI 2P HOBEHATAS
| HOECHST MARION-.
DE10802073-Admmend- e '
Z ROUSSEL DE GMBH
ICMK/ |8 |wooonsate WO 200004-06 | Cubist Phermaceuticals
9 | WO 0144271 wo 2001-06-21 f;‘;“s‘ Pharmaceuticals,
10 |Wo 01144272 wo 20010621 | Cubist Pharmaceuticals,
11 |wo 01144274 WO 2001-06-21 ﬁ“;’"s' Pharmaceuticals,
, | INST NAT SANTE RECH
12 |wo 9er2res4 WO 1899.06-10 | MED (FR); CENTRE NAT
RECH SCIE
: IMMUNE RESPONSE
13 |wo sorz7es7 wo 19000610 | MMURE R
HOECHST MARION
ICMK/ |14 |wo 903700 WO 19990902 | Horens, De OMAH
15

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

NON-PATENT LITERATURE DOCUMENTS

EFS Web 2.0.1

302 of 424




Application Number 11739180

INFORMATION DISCLOSURE [ sr 2007-04-24
First Named Inventor | Kelleher, )
STATEMENT BY APPLICANT A::Tjnnam nventor | Kelle e:e':;omas.l
1 (Not for submission under 37 CFR 1.99)
Examiner Name Chih Min Kam

Attorney Docket Number C062-02/03 US

Examiner| Cite Include name of the author (in CAPITAL LETTERS), lille of the article (when appropriate), title of the item
Initials* | No (book, magazine, joumal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.
/CMK/ 1 DEBONO, M. et al.; "Enzymatic and Chemica! Modifications of Lipopeptide Antibiotic A21978C: The Synthesis and
Evaluation of Daptomycin (LY 146032)," J. Antibiotics; 41; 1988, pages 1093-1105
2 DESAI, J. D., et al.; "Microbial Production of Surfactants and Thelr Commercial Potential,” Microbiology and Molecular
Biology Review; Volume 81; Number 1; 1897; pages 47-64; American Society for Microbiology;
3 FOSTEL, Jennifer M., et al.; "Emerging Novel Antifungal Agents,” DDT; Volume 5; Number 1; January 2000; pages
25-32; Elsevier Science Ltd.
4 HOROWITZ, Sarah, et al; "Isolation and Characterization of a Surfactant Produced by Bacillus Licheniformis 88," J..
industrial Microblol.; 6; 1990; pages 243-248; Sodiety for Industrial Microblology,
5 KIRSCH, Lee E., et al.; "Kinetics of the Aspartyl Transporation of Daptomycin, a Novel Lipopeptide Antibiotic,"
Pharmaceutical Research Volume 6; Number 5; 1989; pages 387-393; Plenum Publishing Corporation
6 LASIC, Dan O., et al.; "Novel Applications of Liposomes,” Trends Biotechnology; Volume 16; July 1998, pages
307-321; Elsevier Science Ltd. ,
7 LASIC, Danilo D., et al.; “Mixed Micelles in Drug Delivery,” Nature; Volume 355; Issue No. 6357; January 16, 1992,
pages 279-280
8 LIN, S.-C. et al., “General Approach for the Development of High-Performance Liquid Chromatography Methods for
Biosurfactant Analysls and Purification," J. Chromatography; 825; 1998; pages 1498-159
9 LIN, S.-C. et al.; “Recavery and Purification of the Lipopeptide Biosurfactant of Badillus Subtillis by Ultrafiltration,"”
Biotechology Techniques; Volume 11; Number 6; June 1897, pages 413-416; Chapman Hall.
¥ '
10 MULLIGAN, Catherine N., et al., “Recovery of Bicsurfactants by Uitrafittration,” J. Chem. Tech. Blotechnology 47,
/CMK/ 1990; pages 23-29 Soclety of Chemlcal Industry; Printed in Great Britian )
EFS Web 201

- 303 of 424



Application Number 11739180
[ ' Filing Date 2007-04-24
NFORMATION DISCLOSURE First Named Inventor | Kelleher, Thomas J.
STATEMENT BY APPLICANT | s
( Not for submission under 37 CFR 1.99)
Examiner Name | Chih Min Kam
Attorney Docket Number €062-0203 US

1 SCHOTT, H.; "Colloidal Dispersions,” Remington: The Science and Practice of Pharmacy; Volume 1; 19th Edition; D
/ CMK/ 1995; pages 252-277; Mack Publishing Company; Easton, Pennsylvania USA i

SHAW, Duncan J.; “Liquid-Gas and Liquid-Liquid Interfaces,” Introduction to Colloid and Surface Chemistry; 1989, D

12 pages 64-114; 4th Edition; Butterworth-Heinemann Ltd. Great Britian

STERLING, John; "Membrane-Based System Combines Selective Separation with High-Volume Throughput,” Genetic O

13 Engineering News; Volume 19; Number 20; November 15, 1999, pages 1, 34

SUPERSAXO, Andreas et al.; "Mixed Micelles as Proliposomali Lymphotropic Drug Carrier," Pharmaceutical D

14 Research: Volume 8; Number 10; 1891; pages 1286-1291; Plenum Publishing Corporation

SWEADNER, Kathleen J. et al., "Filter Removal of Endotoxin (Pyrogens) In Solution in Different States of
15 | Aggregation,” Applied and Environmental Microbiology; Volume 34; Number 4; 1977; pages 382-385; American 0
Society for Microbiology; Printed in the USA

TALLY, F.P., et al.; "Daptomycin: A Novel Agent for Gram Positive Infections,” Exp. Opinion Invest. Drugs; 8; 1999;

16 D
1223-1238.

17 THIMON, L. et al., "Surface-Active Properties of Antifungal Lipopeptides Produced by Bacillus Substillis,” J. Am. Oil D

Chem. Soc.; 69; 1992; pages 92-93

YAKIMOV, Michall M. et al.; "Characterization of a New Lipopeptide Surfactant Produced by Thermotolerant and
JCMK/ |18 |Halotolerant Subsurface Bacillus Licheniformis BASS0," Applied and Environmental Microtiology; Volume 61; Number O
5; 1995; pages 1708-1713; American Society for Microbiology;

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

EXAMINER SIGNATURE

Examiner Signature [ /Chih-Min Kam/ lDate Considered 021312008

*EXAMINER: Initial if reference considered, whether or ot 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.

' Ses Kind Codes of USPTO Patent Documents at www.USPTQ.GOY or MPEP 801,04, 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the [ndication 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 symboals as indicated on the document under WIPO Standard ST.18 if possible. $ Applicant is to place a check mark here lg
English language translation is attached. )

EFS Web 2.0.1

304 of 424



Page 1 of 1

UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450
Alexandria, Vlrgmla 22313-1450
WWW.USp1o,gov

BIB DATA SHEET
' CONFIRMATION NO. 8837

GROUP ART UNIT
1656

SERIAL NUMBER
11/739,180

CLASS
514

ATTORNEg DOCKET
C062-02/03 US

FILING or 371(c)
DATE
04/24/2007
RULE

APPLICANTS
Thomas Kelleher, Weston, MA;
~Jan-Ji Lai, Westborough, MA,
Joseph P. DeCourcey, Charlestown, MA,;
Paul Lynch, Arlington, MA,
Maurizio Zenoni, Milan, ITALY;
Auro Tagliani, Pavia, ITALY;

*k CoNTlNUlNG DATA.***********"*************
This application is a CON of 10/747,485 12/20/2003 ABN , whzh 1% & DIV g /35’ 19/ Ko 25 s

** FOREIGN APPLICATIONS X swsass PAT 6,67 641> wé,z,{ c,/a,».,q__

* |F REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY ** e iesfif-of- €949, 17b 4 |
05/08/2007 %78 v oo

crrk

Foreign Priority claimed

O ves §ZNO

Met after

36 USC 119(a-d) conditions met (1 ves (N0 | (O et after.

Verified and
Acknowledged

Ha —
Xxaminers nature

Tnitials

STATE OR
COUNTRY

MA

SHEETS
DRAWINGS

11

TOTAL
CLAIMS

53

INDEPENDENT
CLAIMS

1

ADDRESS

Intellectual Property Department
Cubist Pharmaceuticals, Inc.

65 Hayden Avenue

Lexington, MA 02421

UNITED STATES

TITLE
High Purity Lipopeptides

O All Fees
O 1.16 Fees (Filing)

L L

FEES: Authority has been given in Paper

FILING FEE , ;
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT [01.17 Fees (Processing Ext. of time) |
1250  [No. for following: |O 1.18 Fees (Issue) |
ID Other I
0 Credit |

BIB (Rev. 05/07).

305 of 424



Search Notes Application No. Applicant(s)
11/739,180 KELLEHER ET AL.
Examiner Art Unit
CHIH-MIN KAM 1656
. SEARCH NOTES
SEARCHED
(INCLUDING SEARCH STRATEGY)
Class Subclass Date Examiner DATE EXMR
514 9, 111 2, : EAST Search on USPAT, USPGPUB,
DERWENT, EPQ, JPO; STN search
| on MEDLINE, BIOSIS, EMBASE, 2/13/2008 | CMK
L e SCISEARCH, AGRICOLA.
530 317, 322
arhie
530 344 \
Search strategy enclosed, inventor
name search, Parent applications
435 s 60/177,170 and 09/735,191, 211372008 | CMK
10/747,48 have been reviewed.
INTERFERENCE SEARCHED
Class Subclass Date Examiner
U.S. Patent and Trademark Office _ Part of Paper No. 20080214

306 of 424



EAST Search History

Ref Hits | Search Query DBs Default | Plurals | Time Stamp
# Operator

L1 533 | daptomycin US-PGPUB; | OR ON 2008/02/13 17:37
USPAT;

EPO; JPO;
DERWENT

L2 - 45422 | substantially adj pure US-PGPUB; | OR ON 2008/02/13 17:37
USPAT;

EPO; JPO;
DERWENT

L3 12220 | essentially adj pure US-PGPUB; | OR - ON 2008/02/13 17:37
. USPAT;

EPO; JPO;

DERWENT

L4 7 | L1 same (L2 or L3) US-PGPUB; | OR ON 2008/02/13 17:37
USPAT; k
EPO; JPO;
DERWENT

L5 8 | impurities same L1 ‘ US-PGPUB; | OR ON 2008/02/13 17:43

USPAT; .
EPO; JPO;
DERWENT

L6 8 | anhydro-daptomycin or US-PGPUB; | OR ON 2008/02/13 17:44
beta-daptomycin USPAT;

EPO; JPO;
DERWENT

L7 43363 | anion adj exchange US-PGPUB; | OR- ON 2008/02/13 17:45
USPAT;

EPO; JPO;
DERWENT

L8 10299 | hydrophobic adj interaction adj US-PGPUB; | OR ON 2008/02/13 17:45
chromatography USPAT;

EPO; JPO;
DERWENT

L9 ‘ 5 | L1 same L7 same L8 US-PGPUB; | OR ON 2008/02/13 17:45
USPAT;

EPO; JPO;
DERWENT

L10 17 | Ly adj "146032" US-PGPUB; | OR ON 2008/02/13 17:45
USPAT,

EPO; JPO,;
DERWENT

L11 90 | (Ly adj "146032") or A-21978C or US-PGPUB; | OR ON 2008/02/13 17:45
A54145 or A-21978 USPAT;

EPO; JPO;
-| DERWENT

2/13/08 5:48:19 PM - Page 1
C:\Documents and Settings\ckam\My Documents\EAST\Workspaces\%daptomycin-1.wsp :

307 of 424



EAST Search History

L12

L13

L14

L15

L16

L17

L18

L19

L20

19

27

61

105

(L10 or L11) same (L2 orL3)
kelleher adj thomas.in.

lai adj jan-ji.in.

decourcey adj joseph.in.

lynch adj paul.in.

zenoni adj maurizio.in.

tagliani adj auro.in.
L13orL14orL150r L16 or L17 or

L18

L19 and L1

US-PGPUB;
USPAT,
EPO; JPO;
DERWENT

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT

US-PGPUB;
USPAT;

| EPO; JPO;

DERWENT

US-PGPUB;
USPAT;

EPO; JPO;
DERWENT

US-PGPUB;
USPAT;

EPO; JPO;
DERWENT

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT

US-PGPUB;
USPAT,;
EPO; JPO;
DERWENT

US-PGPUB;
USPAT;

EPO; JPO;
DERWENT

US-PGPUB;

| USPAT; -
- EPO; JPO;

DERWENT

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

2008/02/13 17:45

2008/02/13 17:47

2008/02/13 17:47

2008/02/13 17:47

2008/02/13 17:47

2008/02/13 17:47

2008/02/13 17:47

2008/02/13 17:47

2008/02/13 17:47

2/13/08 5:48:19 PM

C:\Documents and Settings\ckam\My Documents\EAST\Workspaces\%daptomycin-1.wsp

308 of 424

Page 2



Y

=>d his

(FILE 'HOME' ENTERED AT 17:50:20 ON 13 FEB 2008)

FILE 'MEDLINE, CAPLUS, BIOSIS, EMBASE, SCISEARCH, AGRICOLA'

ENTERED AT
17:50:50 ON 13 FEB 2008

L1 3955 S DAPTOMYCIN
L2 2628 S SUBSTANTIALLY PURE
L3 2122 S ESSENTIALLY PURE
L4 0SLI1(P)(L2ORL3)
LS 2 SL1 (P) IMPURITIES
L6 2 DUPLICATE REMOVE L5 (0 DUPLICATES REMOVED)
L7 4 S ANHYDRO-DAPTOMYCIN OR BETA-DAPTOMYCIN
L8 4 DUPLICATE REMOVE L7 (0 DUPLICATES REMOVED)
L9 4 SL8NOTL6
- L10 99387 S ANION EXCHANGE
L11 9215 S HYDROPHOBIC INTERACTION CHROMATOGRAPHY
Li2 2SL1(P)L10(P)LI11
L13 1 SL12NOT (L5 OR L7) o
L14 264 SLY (W) 146032 '
L15 8 S A-21978C IR A54145 OR A-21978
L16 1 S(L14 OR L15) (P) (L2 OR L3)
L17 1 SL16 NOT (LI3 ORL5S ORL7)
L18 183 S KELLEHER T?/AU
L19 8860 S LAI J?/AU
L20 "8 SDECOURCEY J?7AU
L21 3274 S LYNCH P7/AU
L.22 107 S TAGLIANI A?/AU
23 - 12424SL18ORL19 ORL200OR L21 OR L22
L24 20SL23 AND LI
L25 8 DUPLICATE REMOVE L24 (12 DUPLICATES REMOVED)
L26 6 SL25 NOT (L13 ORLSORL70RL17)
=>logy

309 of 424



UNITED STATES PATENT 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

APPLICATION NUMBER FILING OR 371(c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO/TITLE

11/739,180 04/24/2007 Thomas Kelleher C062-02/03 US

CONFIRMATION NO. 8837

34103

CUBIST PHARMACEUTICALS, INC.
65 HAYDEN AVENUE

LEXINGTON, MA02421

Title: High Purity Lipopeptides

Publication No. US-2007-0191280-A1
Publication Date: 08/16/2007

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication
pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date
are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases
via the Internet at www.uspto.gov. The direct link to access the publication is currently
http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the
publication to applicant. A copy of the publication may be obtained from the Office upon payment
of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application
publications are handled by the USPTO's Office of Public Records. The Office of Public Records
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,
by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions
and the dates of receipt of correspondence filed in the Office, may also be accessed via the
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is
confidential and may only be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling
the Patent Electronic Business Center at 1-866-217-9197.

Pre-Grant Publication Division, 703-605-4283
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If a new international application is being filed and the international application includes the necessary
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Receipt will establish the international filing date of the application.

312 of 424




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/739,180 Confirmation No. 8837
Applicant ; Thomas J. Kelleher

Filed : April 24, 2007

TC/AU. : 1656

Examiner : Chih Min Kam

Docket No. : = C062-02/03 US

Customer No. : 34103

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

INFORMATION DISCLOSURE STATEMENT
TRANSMITTAL OF FORM PTO-1449 UNDER 37 C.F.R. §8§1.97 AND 1.98

Pursuant to 37 C.F.R. §§1.97 and 1.98, the references listed on the attached PTO
Form PTQ/SB/08a/b(s) are cited for consideration by the Examiner.
Check applicable box(es):
DX Copies of non-US patent document references cited on the attached form are:

(]  Enclosed.

DJ  Not enclosed because the references were cited in the parent application, US
Serial No. 09/735.191 filed November 28, 2000 (now US Patent No. 6,696,412 dated
February 2, 2004) of which the present application is a divisional and/or were cited in the
first divisional application, US Serial No. 10/747,485, filed on December 29, 2003, which is
the divisional of the same parent application, US Serial No. 09/735,191. Copies of any of the

Certificate of Transmission/Mailing

| 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 and is addressed to:
Commissioner for qucnts, P.O. Box 1450, Alexandria, VA 22313-1450 on the date shown below.

Signer Name Signature Date
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US Serial No. 11/739180 Attorney Docket No. C062-02/03 US

cited references will be gladly furnished upon request.

United States Patent 5,912,226 reissued as patent No. RE 39,071 on April 19, 2006.
A change in assignment of RE 39,071 to Cubist Pharmaceuticals, Inc. was made on April 23,
2007.

X No fees are believed due for this submission because:
DJd  AnOffice Action has not yet been received.
[0  The application was filed less than 3 months ago.
[  The reference(s) was (were) cited in a foreign search report not more than
three months before the filing of this statement and was (were) not previously known

by Applicant(s).

If any fees are deemed necessary, the Commissioner is authorized to charge Deposit
Account No. 50-1986 referencing attorney docket number C062-02/03 US.

Respectfully submitted,
Dated:_August 14, 2007 Aill M.N. Mandelblatt/
Customer No.: 34103 Timothy J. Douros, Reg. No. 41,716
Cubist Pharmaceuticals, Inc. William D. DeVaul, Reg. No. 42,483
65 Hayden Avenue Attomeys for Assignee
Lexington, Massachusetts 02421 Jill M.N. Mandelblatt, Reg. No. 37,878
Tel.: (781) 860-8660 Patent Agent for Assignee
Fax: (781) 860-1407
€062-02-03 20070801 IDS ltter
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PTO/SB/O8a (05-07)

Approved for use through 09/30/2007. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11739180
Filing Date 2007-04-24
First Named Inventor [ Kelleher, Thomas J.
Art Unit 1656
Examiner Name Chih Min Kam
Attorney Docket Number C062-02/03 US

U.S.PATENTS
. . ) . Pages,Columns,Lines where
ﬁa&i\;ﬁmer gl(t)e Patent Number éz‘:m Issue Date ?fa (?':tg dOE)T)iLe;zﬁ or Applicant Relevant Passages or Relevant
Figures Appear

1 4482487 1984-11-13 Abbott et al.

2 4524135 1985-06-18 Abbott et al.

3 4537717 1985-08-27 Abbott et al.

4 4800157 1989-01-24 Eaton etal.

5 4874843 1989-10-17 Baker

8 4331594 1982-05-25 Hamill et al.

7 4882164 1989-11-21 Ferro et al.

8 4885243 1989-12-05 Huber et al.
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( Not for submission under 37 CFR 1.99)

Application Number 11739180
Filing Date 2007-04-24
First Named Inventor | Kelleher, Thomas J.
Art Unit 1656
Examiner Name Chih Min Kam
Attorney Docket Number C062-02/03 US

9 5271935 1993-12-21 Franco et al.

10 | 5387670 1995-02-07 Roy et al.

11 [ 5573936 1696-11-12 Kreuzman et al.

12 | 5629288 1997-05-13 Lattrell et al.

13 [ 5912226 1899-06-15 Baker et al.

14 [ 5955509 1999-09-21 Webber et al.

15 | 6194383 2001-02-27 Hammann et al.

16 RE32310 1986-12-16 Debono

17 RE32311 1986-12-16 Debono

18 |RE32333 1987-01-20 Hamill et al.

19 | RE32455 1987-07-07 Hamill et al.
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Filing Date

2007-04-24

First Named Inventor

Kelleher, Thomas J.

STATEMENT BY APPLICANT | —— ppos

( Not for submission under 37 CFR 1.99)
Examiner Name Chih Min Kam
Attorney Docket Number C062-02/03 US

20 |RE39071 2006-04-19 Baker et al.

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

U.S.PATENT APPLICATION PUBLICATIONS

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

Cite
No

Kind
Code!?

Publication
Date

Examiner
Initial*

Name of Patentee or Applicant

Publication Number of cited Document

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

FOREIGN PATENT DOCUMENTS

Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication man?ii::&aft;rt\éze or where Relevant
Initial* No |Numbers Codez | Coded| Date Dﬁgu ment Passages or Relevant
Figures Appear
1 EP 0095295 A1 EP 1983-11-30 Eli Lilly Co
2 EP 0178152 A2 EP 1086-04-16 | Eli Lilly Co
3 EP 0294990 A2 EP 1988-12-14 Eli Lilly Co
4 EP 0337731 B1 EP 1989-10-18 Eli Lilly Co
5 EP 0386951 A2 EP 1990-09-12 Eli Lilly Co
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STATEMENT BY APPLICANT
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11739180

Filing Date

2007-04-24

First Named {inventor

Kelleher, Thomas J.

o Art Unit 1656
( Not for submission under 37 CFR 1.99)
Examiner Name Chih Min Kam
Attorney Docket Number C062-02/03 US
6 |EP 0620636 At EP 1994-1221 | HOECHST AG
HOECHST MARION
7 | DE19807972 A1 DE 10900826 | Porans: bt
8 | wo 0018419 WO 2000-04.08 | Cubist Pharmaceuticals,
9 | woo1ad271 wo 2001-08.21 | Subist Pharmaceuticals,
10 | WO 0144272 e 2001-06.21 | Subist Pharmacauticals,
11 |WO01/44274 wo 2001-06.21 | ubist Pharmaceuticals,
INST NAT SANTE RECH
12 |Wo 99127954 e 1999-06-10 | MED (FR); CENTRE NAT
RECH SCIE
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13 |wo 99r27957 WO 19990610 | SOt 5
HOECHST MARION
14 | WO 99143700 e 10000002 | Rorahe! MR
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Application Number 11739180

Filing Date 2007-04-24
INFORMATION DISCLOSURE First Named Inventor | Kelleher, Thomas J.
STATEMENT BY APPLICANT  F—— oo
( Not for submission under 37 CFR 1.99)

Examiner Name Chih Min Kam

Attorney Docket Number C062-02/03 US

. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . .
Initials* | No (book, magazine, joumal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.
1 DEBONO, M. et al.; "Enzymatic and Chemical Modifications of Lipopeptide Antibiotic A21978C: The Synthesis and
Evaluation of Daptomycin (LY 146032)," J. Antibiotics; 41; 1988, pages 1093-1105
> DESAI J. D., et al.; "Microbial Production of Surfactants and Their Commercial Potential,” Microbiology and Molecular
Biology Review; Volume 61; Number 1; 1997; pages 47-64; American Society for Microbiology;
3 FOSTEL, Jennifer M., et al.; "Emerging Novel Antifungal Agents," DDT; Volume 5; Number 1; January 2000; pages
25-32; Elsevier Science Ltd.
4 HOROWITZ, Sarah, et al; “Isolation and Charactefization of a Surfactant Produced by Bacillus Licheniformis 86," J.
Industrial Microbiol.; 6; 1990; pages 243-248; Society for Industrial Microbiology;
5 KIRSCH, Lee E., et al.; “Kinetics of the Aspartyl Transporation of Daptomycin, a Novel Lipopeptide Antibiotic,"
Pharmaceutical Research; Volume 6; Number 5; 1989; pages 387-393; Plenum Publishing Corporation
6 LASIC, Dan D., et al.; "Novel Applications of Liposomes,” Trends Biotechnology; Volume 16; July 1998; pages
307-321; Elsevier Science Ltd.
7 LASIC, Danilo D., et al.; "Mixed Micelles in Orug Delivery,” Nature; Volume 355; Issue No. 6357; January 16, 1992,
pages 279-280
8 LIN, S.-C. et al., "General Approach for the Development of High-Performance Liquid Chromatography Methods for
Biosurfactant Analysis and Purification,” J. Chromatography; 825; 1998; pages 149-159
9 LIN, S.-C. et al.; "Recovery and Purification of the Lipopeptide Biosurfactant of Bacillus Subtillis by Ultrafiltration,”
Biotechology Techniques; Volume 11; Number 6; June 1997; pages 413-416, Chapman Hall.
10 MULLIGAN, Catherine N., et al., "Recovery of Biosurfactants by Ultrafiltration,” J. Chem. Tech. Biotechnology.; 47;
1990; pages 23-29; Society of Chemical Industry; Printed in Great Bntian
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( Not for submission under 37 CFR 1.99)

Examiner Name Chih Min Kam

Attorney Docket Number C062-02/03 US

11

SCHOTT, H.; "Colloidal Dispérsions," Remington: The Science and Practice of Pharmacy; Volume 1; 18th Edition;
1995; pages 252-277; Mack Publishing Company; Easton, Pennsylvania USA

12

SHAW, Duncan J., “Liquid-Gas and Liquid-Liquid Interfaces,” Introduction to Colloid and Surface Chemistry; 1989,
pages 64-114; 4th Edition; Butterworth-Heinemann Ltd. Great Britian

13

STERLING, John; "Membrane-Based System Combines Selective Separation with High-Volume Throughput,” Genetic
Engineering News; Volume 19; Number 20; November 15, 1999; pages 1, 34

14

SUPERSAXO, Andreas et al.; "Mixed Micelles as Proliposomal, Lymphotropic Drug Carrier,” Pharmaceutical
Research; Volume 8; Number 10; 1991; pages 1286-1291; Plenum Publishing Corporation

15

SWEADNER, Kathleen J. et al., “Filter Removal of Endotoxin (Pyrogens) in Solution in Different States of
Aggregation," Applied and Environmental Microbiology; Volume 34; Number 4; 1977, pages 382-385; American
Society for Microbiology; Printed in the USA

16

TALLY, F.P., et al.; "Daptomycin: A Novel Agent for Gram Positive Infections," Exp. Opinion Invest. Drugs; 8; 1999,
1223-1238.

17

THIMON, L. et al., "Surface-Active Properties of Antifungal Lipopeptides Produced by Bacillus Substillis," J. Am. Oil
Chem. Soc.; 69; 1992; pages 92-93

18

YAKIMOV, Michail M. et al.; "Characterization of a New Lipopeptide Surfactant Produced by Thermotolerant and
Halotolerant Subsurface Bacillus Licheniformis BAS50," Applied and Environmental Microbiology; Volume 61; Number
5; 1995; pages 1706-1713; American Society for Microbiology;

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

EXAMINER SIGNATURE

Examiner Signature Date Considered

*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.

' See Kind Codes of USPTO Patent Documents at www.USPTQ.GQV or MPEP 801.04. 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. A
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. $ Applicant is to place a check mark here i

English language transtation is attached.
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Application Number 11739180

Filing Date 2007-04-24
INFORMATION DISCLOSURE First Named Inventor | Kelleher, Thomas J.
STATEMENT BY APPLICANT o
( Not for submission under 37 CFR 1.99)

Examiner Name Chih Min Kam

Attorney Docket Number C062-02/03 US

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
[J 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

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

See attached certification statement.
[OJ Fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

[CJ None

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 Jill M.N. Mandelblatt/ Date (YYYY-MM-DD) 2007-08-14

Name/Print Jill M.N. Mandelblatt Registration Number 37,878

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 record s.

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 settiement
negotiations.

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.

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).

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.

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)).

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.

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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UNITED STATES PATENT 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’

FILING or 371(0)

| APPLICATION NUMBER DATE GRP ART UNIT | FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS | IND CLAIMS
11/739,180 04/24/2007 1646 1250 C062-02/03 US 53 1
CONFIRMATION NO. 8837
34103 FILING RECEIPT

CUBIST PHARMACEUTICALS, INC.
65 HAYDEN AVENUE
LEXINGTON, MA02421

Date Mailed: 05/08/2007

Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on
this receipt. If an error is noted on this Filing Receipt, please mail to the Commissioner for Patents
P.O. Box 1450 Alexandria Va 22313-1450. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO
processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections (if appropriate).

Applicant(s)
Thomas Kelleher, Weston, MA;
Jan-Ji Lai, Westborough, MA;
Joseph P. DeCourcey, Charlestown, MA;
Paul Lynch, Arlington, MA;
Maurizio Zenoni, Milan, ITALY;
Auro Tagliani, Pavia, ITALY;

Power of Attorney: None
Domestic Priority data as claimed by applicant
This application is a CON of 10/747,485 12/29/2003

Foreign Applications

If Required, Foreign Filing License Granted: 05/08/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/739,180

Projected Publication Date: 08/16/2007
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title
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High Purity Lipopeptides
Preliminary Class
514

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent” and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance with its particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidance from specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S.
patent application serves as a request for a foreign filing license. The application's filing receipt contains
further information and guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at
800-786-9199, or it can be viewed on the USPTO website at
http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/www.stopfakes.gov. Part of a Department of
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.
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The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the
application. If 6 months has lapsed from the filing date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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C062-02/03 US

HIGH PURITY LIPOPEPTIDES

CROSS-REFERENCE TO RELATED APPLICATIONS

The present application claims priority to United States Patent Application
No. 10/747,485 which claims priority to United States Patent No. 09/735,191 filed
January 20, 2001, which claims the benefit of United States Provisional application No.
60/177,170, filed January 20, 2000, all of which are incorporated by reference herein in

their entireties.

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a highly purified form of lipopeptides,
including daptomycin, a lipopeptide antibiotic with potent bactericidal activity against
gram-positive bacteria, including strains that are resistant to conventional antibiotics. The
present invention also relates to a process for preparing the highly purified form of the
lipopeptide. The present invention further relates to micclles of lipopeptides. The present
invention also relates to pharmaceutical compositions of the lipopeptide micelles and
methods of using these compositions. The present invention also relates to methods of
making lipopeptide micelles from non-associated monomers of the lipopeptides, and for
converting lipopeptide micelles to non-associated monomers. The present invention also
relates to a process for preparing lipopeptides using micelles that is easily scaled for

commercial production.

BACKGROUND OF THE INVENTION

The rapid increase in the incidence of gram-positive infections—including
those caused by antibiotic resistant bacteria—has sparked renewed interest in the
development of novel classes of antibiotics. One such class is the lipopeptide antibiotics,
which includes daptomycin. Daptomycin has potent bactericidal activity in vitro against
clinically relevant gram-positive bacteria that cause serious and life-threatening diseases.

These bacteria include resistant pathogens, such as vancomycin-resistant enterococci
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(VRE), methicillin-resistant Staphylococcus aureus (MRS A), glycopeptide intermediary
susceptible Staphyilococcus aureus (GISA), coagulase-negative staphylococci (CNS), and
penicillin-resistant Streptococcus pneumoniae (PRSP), for which there are very few

therapeutic alternatives. See, e.g., Tally et al., 1999, Exp. Opin. Invest. Drugs 8:1223-

1238, hereafter “Tally”. Daptomycin’s inhibitory effect is a rapid, concentration-
dependent bactericidal effect in vitro and in vivo, and a relatively prolonged
concentration-dependent post-antibiotic effect in vivo.

Daptomycin is described by Baltz in Biotechnology of Antibiotics, 2nd
Ed., ed. W.R. Strohl (New York: Marcel Dekker, Inc.), 1997, pp. 415-435, hereafter

“Baltz.” Daptomycin, also known as LY 146032, is a cyclic lipopeptide antibiotic that
can be derived from the fermentation of Streptomyces roseosporus. Daptomycin is a
mcmber of the factor A-21978C, typce antibiotics of S. roseosporus and is compriscd of a
decanoyl side chain linked to the N-terminal tryptophan of a cyclic 13—amino acid peptide
(Fig. 1). Daptomycin has an excellent profile of activity because it is highly effective
against most gram-positive bacteria; it is highly bactericidal and fast-acting; it has a low
resistance rate and is effective against antibiotic-resistant organisms. The compound is
currently being developed in a variety of formulations to treat serious infections caused
by bacteria, including, but not limited to, methicillin resistant Staphyvlococcus aureus
(MRSA) and vancomycin resistant enterococci (VRE).

A number of United States Patents describe A-21978C antibiotics and
derivatives thereof including daptomycin (LY 146032) as well as methods of producing
and isolating the A-21978C antibiotics and derivatives thereof.

United States Patent Re. 32,333, Re. 32,455 and 4,800,157 describe a
method of synthesizing daptomycin by cultivating Streptomyces roseosporus NRL15998
under submerged aerobic fermentation conditions. United States Patent 4,885,243
describes an improved method of synthesizing daptomycin by feeding a fermentation
culture a decanoic fatty acid or ester or salt thereof.

United States Patents Re. 32,310, Re. 32,311, 4,537,717, 4,482,487 and
4,524,135 describe methods of deacylating the A-21978C antibiotic and reacylating the
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peptide nucleus and antibiotic derivatives made by this process. All of these patents
describe a purified deacylated A-21978C antibiotic nucleus or a derivative thereof which
was isolatcd from the fermentation broth by filtration and then purificd by Diaion HP-20
chromatography and silica gel/C18 chromatography.

United States Patents Re. 32,333 and Re. 32,455 disclose a purification
method in which a filtrate of whole fermentation broth was purified through a number of
precipitation and extraction steps to obtain a crude A-21978C complex. The crude
complex was further purified by ion exchange chromatography on IRA-68 and two
rounds of silica gel chromatography. Individual A-21978C factors were separated by
reverse-phase silica gel or silica gel/C18. United States Patents Re. 32,333 and Re.
32,455 also disclose that A-21978C may be purified by batch chromatography using
Diaion HP-20 rcsin followced by silica-gel column chromatography.

United States Patent 4,874,843 describes a daptomycin purification
method in which the fermentation broth was filtered and passed through a column
containing HP-20 resin. After elution, the semipurified daptomycin was passed through a
column containing HP-20ss, and then separated again on HP-20 resin. The ‘843 patent
states that final resolution and separation of daptomycin from structurally similar
compounds by this method is impeded by the presence of impurities that are not
identifiable by ultraviolet analysis of the fermentation broth. The ‘843 patent further
states that attempts to remove these impurities by reverse phase chromatography over
silica gel, normal phase chromatography over silica gel or ion exchange chromatography
also failed to significantly improve the purity of daptomycin. The ‘843 patent also
discloses a “reverse method” for purification comprising the steps of contacting an
aqueous solution of the fermentation product with a non-[functional resin in aqueous
phase, physically removing the water from the charged resin, rewetting the charged resin
with a polar organic solvent, washing the resin with the organic solvent, eluting the
fermentation product from the resin by increasing the polarity of the solvent and
recovering the fermentation product. The ‘843 patent teaches that this method improves

the final purity from about 80% to about 93% and increases the yield from about 5% to
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about 35%; however, the ‘843 patent does not disclose the type of impurities present in
the daptomycin preparation.

United States Patent 5,912,226 describes the identification and isolation of
two impurities produced during the manufacture of daptomycin. Daptomycin, an o-
aspartyl peptide, becomes transpeptidated to form a stable intermediate in which the
aspartyl group becomes an anhydro-succinimido group (Fig. 3). The ‘226 patent teaches
that the presence of this intermediate, designated anhydro-daptomycin, is more
pronounced at pH 4-6. Rehydration of the anhydro-succinimido form produces a second
degradation product that contains an B-aspartyl group and is designated the [3-isomer form
of daptomycin (Fig. 2).

The ‘226 patent discloses that the t-BOC derivative of anhydro-
daptomycin may be isolated by chromatography over reverse phase silica gel/C-18
column, precipitated, and repurified by reverse phase silica gel/C-18 chromatography.
The ‘226 patent also teaches that the B-isomer form of daptomycin may be purified by
chromatography over a Diaion HP-20ss resin, desalted by chromatography over a Diaion
HP-20 resin, and further purified using a reverse-phase C-18 column followed by a HP-20
resin column in reverse mode.

Kirsch ct. al. (Pharmaccutical Rescarch, 6:387-393, 1989, hercafter

“Kirsch”) stated that anhydro-daptomycin and the [}-isomer were produced in the
purification of daptomycin. Kirsch described methods to minimize the levels of
anhydro-daptomycin and the B-isomer through manipulation of pH conditions and
temperature conditions. However, Kirsch was unable to stabilize daptomycin and prevent
the conversion of daptomycin to anhydro-daptomycin and its subsequent isomerization to
B-isomer. Kirsch was also unable to prevent the degradation of daptomycin into other
degradation products unrelated to anhydro-daptomycin and B-isomer.

The ‘226 patent states that daptomycin may be prepared using these
procedures so that the daptomycin contains no more than 2.5% by weight of a combined
total of anhydro-daptomycin and -isomer, but gives no indication of the levels of other

impurities. In the method taught in United States Patent 4,874,843 and in large-scale
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preparations of daptomycin for clinical trials, the highest daptomycin purity levels
observed has been about 90%-93%. There is a need for a commercially feasible method
to producc morc highly purificd daptomycin and, if possiblc, to incrcasc its yicld after
purification. Furthermore, it would be desirable to obtain purified daptomycin that
contains little or none of anhydro-daptomycin and the p-isomer form of daptomycin. It
would also be desirable to reduce the levels of a number of other impurities in
daptomycin. However, there has been no method available in the art that has been shown
to be able to further reduce the levels of anhydro-daptomycin, B-isomer form and other

impurities in the daptomycin product.

SUMMARY OF THE INVENTION

The instant invention addresses these problems by providing commercially
feasible methods to produce high levels of puritied lipopeptides. In a preferred
embodiment, the lipopeptide is daptomycin or a daptomycin-related lipopeptide. In one
embodiment of the instant invention, commercially feasible methods are disclosed that
results in daptomycin at a purity level of 95-97%. In another embodiment of the instant
invention, a commercially feasible method is disclosed that almost completely eliminates
the major impurities anhydro-daptomycin and B-isomer as well as other impurities in
preparations of daptomycin. In another embodiment of the invention, commercially
feasible methods are disclosed for purifying lipopeptides, including daptomycin or a
daptomycin-related lipopeptide, comprising separating lipopeptide micelles from low
molecular weight contaminants and separating non-associated lipopeptides from high
molecular weight contaminants. The invention also provides high performance liquid
chromatography (HPLC) methods of analyzing the purity of daptomycin and detecting
and characterizing other impurities in daptomycin, some of which were previously
unknown.

The invention also provides purified daptomycin that possesses a purity of
at least 98% or that is substantially or essentially free of anhydro-daptomycin and 3-

isomer. The invention provides purified daptomycin that is free or essentially free of
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anhydro-daptomycin and contains a much lower level of the B-isomer and of other
contaminants than was previously possible to obtain in the prior art. The invention also
provides lipopeptide micelles. In a preferred cmbodiment, the micelle compriscs
daptomycin or a daptomycin-related lipopeptide. The invention also provides
pharmaceutical compositions comprising highly purified daptomycin or a daptomycin-

related lipopeptide micelles and methods of using these compositions.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the structure of daptomycin.

Fig. 2 shows the structure of impurity 8, CB-131010 (previously identified
as the B-isomer, LY213846).

Fig. 3 shows the structurc of impurity 13, CB-130952 (prcviously
identified as anhydro-daptomycin, LY 178480).

Fig. 4 shows the proposed structure of impurity 1, CB-131012 (previously
identified as LY212218).

Fig. 5 shows the proposed structure of impurity 2, CB-131011.

Fig. 6 shows the proposed structure of impurity 3, CB-131008 (previously
identified as L.Y213928).

Fig. 7 shows the proposed structure of impurity 4, CB-131006.

Fig. 8 shows the proposed structure of impurity 6, CB-130989 (previously
identified as LY213827).

Fig. 9 shows the proposed structure of impurity 7, CB-131005.

Fig. 10 shows the proposed structure of impurity 12, CB-131009.

Fig. 11 shows the proposed structure of impurity 14, CB-131078
(previously identified as LY 109208).

Fig. 12 shows an HPLC chromatogram for a bulk preparation of
daptomycin, including impurities 1 to 14.

Fig. 13 shows an HPLC chromatogram for a preparation of daptomycin

after purification on a Poros P150 resin.
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Figs. 14A-14C show micellar structures. Fig. 14A shows a spherical
micelle, in which the hydrophobic tails of amphipathic molecules are oriented toward the
center of the sphere while the hydrophilic heads of the amphipathic molcculcs arc
oriented towards the outside of the sphere, in contact with the aqueous environment. Fig.
14A shows an example in which the hydrophilic heads are negatively charged. Fig. 14B
shows a lipid bilayer structure in which two layers of amphipathic molecules assemble
such that the hydrophobic tails of each layer are oriented towards each other while the
hydrophilic heads on either side of the bilayer are in contact with the aqueous
environment. Lipid bilayers may be either spherical or planar. Fig. 14C shows a
liposome, in which a lipid bilayer, such as that shown in Fig. 14B, forms a spherical
structure enclosing an aqueous interior. The hydrophilic heads of the liposome face the
aqucous intcrior and the extcrnal aqucous cnvironment.

Fig. 15 shows the results of an experiment to determine the critical
micellar concentration (cmc) of daptomycin at pH 4.0.

Fig. 16 shows the size distribution of daptomycin micelles by light scatter.

The daptomycin micelles have an average size of 5.4 nm (54 A).

DETAILED DESCRIPTION OF THE INVENTION

Objects of the Invention

One object of the present invention is to provide a method for purifying
lipopeptides that is easily scaled for commercial production comprising a unique
combination of anion exchange chromatography and hydrophobic interaction
chromatography. In a preferred embodiment, the method is used to manufacture purified
daptomycin that is greater than 95% pure and exhibits reduced levels of impurities
compared to daptomycin prepared by prior art methods. In another preferred
embodiment, the method is used to manufacture daptomycin using reduced levels of
solvents compared to those used in prior art methods. In another preferred embodiment,
the method is used to manufacture purified daptomycin-related lipopeptides that are

greater than 95% pure.
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Another object of the present invention is to provide a method for
increasing the levels of a lipopeptide produced by a microorganism by feeding the
fermentation culturc a reduced level of a fatty acid. Using lower levcels of decanoic acid
than those proposed for daptomycin fermentation in United States Patent 4,885,243
results in improved economics in addition to producing a highly pure form of daptomycin
or a daptomycin-related lipopeptide. In a preferred embodiment, the method is used to
increase the concentration and amount of daptomycin produced by Strepromyces
roseosporus while minimizing the production of related contaminants. Lower levels of
contaminants in the fermentation broth results in a more efficient recovery and
purification of daptomycin, which provides for a manufacturing process with a higher
yield.

Anothcr objcct of the present invention is to provide a method for
purifying daptomycin or daptomycin related lipopeptides comprising the use of modified
buffer enhanced anion exchange chromatography. In a preferred embodiment, the
method is used to produce daptomycin that is at least 98% pure or that is substantially or
essentially free of anhydro-daptomycin or B-isomer. In another preferred embodiment,
the method is used to purify daptomycin-related lipopeptides to at least 98% purity.

Another object of the present invention is to provide a process
chromatography method to purify a lipopeptide comprising a novel combination of anion
exchange chromatography, hydrophobic interaction chromatography and modified buffer
enhanced anion exchange chromatography. In a preferred embodiment, the process
chromatography method is used to purify daptomycin or a daptomycin-related
lipopeptide. The modified buffer unexpectedly permits a separation of anhydro-
daptomycin [rom daptomycin not previously possible in prior chromatography methods.

Another object of the invention is to provide a method for purifying
lipopeptides that is easily scaled for commercial production using lipopeptide micelles.
In one embodiment, the method comprises converting a lipopeptide solution from a
monomeric, nonmicellar state to a micellar state and back again during purification

procedures. In a preferred embodiment, the method comprises subjecting the lipopeptides
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to conditions in which micelles are formed, separating the lipopeptide micelles from low
molecular weight contaminants by, e.g., a size separation technique. In another preferred
cmbodiment, the mcthod comprises subjccting the lipopeptides to conditions in which the
lipopeptides are in monomeric form and separating the monomeric lipopeptide molecules
from high molecular weight molecules or aggregates by, e.g., a size separation technique.
In a more preferred embodiment, the method comprises both steps: subjecting the
lipopeptides to conditions in which micelles are formed and separating the lipopeptide
micelles from low molecular weight contaminants, and then subjecting the lipopeptide
micelles to conditions in which the lipopeptides are in monomeric form and separating
the lipopeptide monomers from high molecular weight molecules or aggregates. These
two steps may be performed in either order. In an even more preferred embodiment, the
siz¢ scparation tcchnique is ultrafiltration or sizc cxclusion chromatography.

A further object of the present invention is to provide improved methods
for measuring the purity of lipopeptides, including daptomycin, by high pressure liquid
chromatography (HPLC).

Another object of the present invention is to provide purified lipopeptides,
such as daptomycin or a daptomycin-related lipopeptide, and pharmaceutically acceptable
salts or formulations thereof. In a preferred embodiment, the present invention provides
daptomycin or a daptomycin-related lipopeptide purified by one of the methods described
in the specification. The present invention also provides pharmaceutical compositions of
a purified lipopeptide or its salts and methods of administering these compositions. In a
preferred embodiment, the pharmaceutical composition comprises purified daptomycin.

Another object of the present invention is to provide lipopeptide micelles
and pharmaceutically acceptable formulations thereol. In a prelerred embodiment, the
present invention provides daptomycin micelles or a daptomycin-related lipopeptide
micelle and pharmaceutically acceptable formulations thereof. In another embodiment,
the invention also provides methods of administering the lipopeptide micelles or

pharmaceutical formulations thereof to patients in need thereof. In a preferred
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embodiment, the lipopeptide micelles are administered intravenously, parenterally,

intramuscularly or topically.

Definitions

Unless otherwise defined, all technical and scientific terms used herein
have the meaning as commonly understood by one of ordinary skill in the art to which
this invention belongs. The practice of the present invention employs, unless otherwise
indicated, conventional techniques of chemistry, biochemistry and microbiology and
basic terminology used therein.

The term “isolated” refers to a compound or product that is refers to a
compound which represents at least 10%, preferably at least 20% or 30%, more
preferably at lcast 50%, 60% or 70%, and most preferably at Icast 80% or 90% of the
compound present in the mixture.

The term “lipopeptide” refers to a molecule that comprises a lipid-like
moiety covalently linked to a peptide moiety, as well as salts, esters, amides and ethers
thereof. The term “lipopeptide™ also encompasses protected forms of lipopeptides in
which one or more amino, carboxylate or hydroxyl groups are protected. See, ¢.g.,
"Protective Groups in Organic Synthesis" by Theodora W. Greene, John Wiley and Sons,
New York, 1981 for examples of protecting groups. In a preferred embodiment, the
lipopeptide i1s an antibiotic. In another preferred embodiment, the lipopeptide is LY
303366, echinocandins, pneumocandins, aculeacins, surfactin, plipastatin B1,
amphomycin or the lipopeptide derivative disclosed in United States Patent 5,629,288.
These lipopeptides are known in the art. See, e.g., United States Patent 5,202,309 and
International PCT Application WO 00/08197. In another preferred embodiment, the
lipopeptide is a daptomycin-related molecule, including, inter alia, daptomycin, A54145,
a daptomycin-related lipopeptide disclosed in United States Patent 4,537,717, 4,482,487,
Re. 32,311, Re. 32,310, 5,912,226, currently in reissue as United States Serial No.
09/547,357, United States Provisional Applications Nos. 60/170,943, 60/170,946 or
60/170,945, filed December 15, 1999, United States Provisional Application No.
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60/208,222, filed May 30, 2000, all of which are specifically incorporated herein by
reference, or an A-21978 antibiotic in which the n-decanoyl fatty acid side chain of
daptomycin is rcplaced by an n-octanoyl, n-nonanoyl, n-undccanoyl, n-dodccanoyl, n-
tridecanoyl or n-tetradecanoyl fatty acid side chain. The daptomycin-related lipopeptides
disclosed in 60/170,943, 60/170,946, 60/170,945, and 60/208,222 relate to synthetic and
semisynthetic lipopeptides in which the ornithine or kynurine residues or the fatty acid
side chain of daptomycin are modified. In a more preferred embodiment, the lipopeptide
is daptomycin. The term daptomycin-related lipopeptide refers to compounds described
above, and salts thereof.

The term “daptomycin” refers to the n-decanoyl derivative of the factor A-
21978C, type antibiotic, or a pharmaceutical acceptable salt thereof. *“Daptomycin” is
synonymous with LY 146032. Scc Fig. 1.

The term “anhydro-daptomycin” refers to the daptomycin derivative in
which the a-aspartyl group of daptomycin is transpeptidated to an anhydro-succinimido
group. See Fig. 3.

The term “B-isomer” or “B-isomer of daptomycin” refers to the
daptomycin derivative that contains a B-aspartyl group instead of an a-aspartyl group. See
Fig. 2.

Daptomycin or a daptomycin-related lipopeptide is “substantially pure”
when at least 95% of a sample is daptomycin or daptomycin-related lipopeptide.
Preferably, daptomycin or daptomycin-related lipopeptide is “substantially pure” when at
least 97% of a sample is daptomycin or daptomycin-related lipopeptide.

Daptomycin or daptomycin-related lipopeptide is “essentially pure” when
at least 98% ol a sample is daptomycin or daptomycin-related lipopeptide. Prelerably,
daptomycin or daptomycin-related lipopeptide is “essentially pure” when at least 99% of
a sample is daptomycin or daptomycin-related lipopeptide.

Daptomycin or daptomycin-related lipopeptide is ““substantially free” of
another compound when the other compound is present in an amount that is no more than

1% of the amount of the daptomycin or daptomycin-related lipopeptide preparation.
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Daptomycin or daptomycin-related lipopeptide is *“‘essentially free” of
another compound when the other compound is present in an amount that is no more than
0.5% of thc amount of the daptomycin or daptomycin-rclated lipopeptide preparation.

Daptomycin or daptomycin-related lipopeptide is “free” of another
compound when the other compound is present in an amount that is no more than 0.1% of
the amount of the daptomycin or daptomycin-related lipopeptide preparation.
Alternatively, daptomycin or daptomycin-related lipopeptide is “free” of another
compound when the compound cannot be detected by HPLC under conditions of
maximum sensitivity in which a limit of detection is approximately 0.05% or less of the
amount of the daptomycin or daptomycin-related lipopeptide preparation. Exemplary
HPLC methods are described herein (Tables 1 and 2).

“Purificd” daptomycin or daptomycin-rclated lipopeptide refers to
substantially pure daptomycin or daptomycin-related lipopeptide, essentially pure
daptomycin or daptomycin-related lipopeptide, or a salt thereof, or to daptomycin,
daptomycin-related lipopeptide, or a salt thereof which is substantially free, essentially
free, or free of another compound.

“Partially purified” daptomycin or daptomycin-related lipopeptide refers to
daptomycin, daptomycin-related lipopeptide, or a salt thereof that is less than 90% pure.

The purity of daptomycin, daptomycin-related lipopeptide or of another
lipopeptide refers to the lipopeptide prior to its formulation in a pharmaceutical
composition. The purity may be measured by any means including nuclear magnetic
resonance (NMR), gas chromatography/mass spectroscopy (GC/MS), liquid
chromatography/mass spectroscopy (LC/MS) or microbiological assays. A preferred
means [or measuring the purity of daptomycin is by analytical high pressure liquid
chromatography (HPLC).

The term “micelle” refers to aggregates of amphipathic molecules. In an
aqueous media, the lipophilic domains of the molecules of the aggregate are oriented

toward the interior of the micelle and the hydrophilic domains are in contact with the
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medium. Micelle structures include, but are not limited to, spherical, laminar, cylindrical,
ellipsoidal, vesicular (liposomal), lamellar and liquid crystal. See Fig. 14.

The term “mixed miccelle” refers to a particular type of micelle in which
the micelle contains more than a single type of amphipathic molecule. In the context of
this invention, mixed micelles contain a lipopeptide and at least one other amphipathic
molecule which may be another lipopeptide. Mixed micelles contain at least 10% of the
lipopeptide by weight. In other embodiments, a mixed micelle contains at least 20%,
30%, 40%, 50%, 60%, 70%, 80% or 90% of the lipopeptide.

The term “micellar solution” refers to a solution in which more than 50%
of the lipopeptide molecules in the solution are present in micelles, as measured by
weight. Preferably, at least 60%, 70%, 80%, 90% or 95% of the molecules are present in
micclles. A miccllar solution is rctained on a ultrafiltration membranc that has a 10,000
dalton nominal molecular weight (NMW) cutoft.

The term “critical micelle concentration” (cmc) refers to the particular
concentration of molecules, which is dependent upon temperature, salt concentration and
the nature and type of amphipathic molecule. Above the cmc, the unassociated
monomers and micelles exist in equilibrium.

The term “monomer” refers to an amphipathic molecule that is not part of an
aggregate but that exists as a single molecule. In the context of this invention, the term
monomer refers to a non-associated lipopeptide.

The term “monomeric solution” refers to a solution in which more than
50% of the lipopeptide molecules are present as monomers as measured by weight.
Preferably at least 60%, 70%, 80%, 90% or 95% are present as monomers. A monomeric
solution is not retained on a ultrafiltration membrane that has a 10,000 dalton NMW
cutoff but rather passes through the membrane.

The term “low ionic strength buffer’” refers to a solution that has a salt
concentration below 50mM; the term “medium ionic strength buffer” refers to a solution
that has a salt concentration between 50-250mM; the term “high ionic strength buffer”

refers to a solution that has a salt concentration greater than 250mM.
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Methods for Manufacturing Purified Lipopeptides

One embodiment of the present invention is drawn to a process
chromatography mcthod that produccs a purificd lipopeptide in a commecrcially feasible
manner. In a preferred embodiment, the lipopeptide is daptomycin or a daptomycin-
related lipopeptide. The process chromatography method comprises sequentially using
anion exchange chromatography, hydrophobic interaction chromatography (HIC) and
anion exchange chromatography to purify a preparation containing a lipopeptide, such as
daptomycin or a daptomycin-related lipopeptide.

In a preferred embodiment of the instant invention, the purification method
further comprises altering the fermentation conditions in which the A21978C-containing
crude product is produced by Streptomyces roseosporus in order to increase daptomycin
production and dccrcase impuritics and rclatcd contaminants produced by the S.
roseosporus fermentation culture.

A preferred embodiment of the process chromatography method is
described below:

Streptomyces roseosporus is fermented with a feed of n-decanoic acid, as
disclosed in United States Patent 4,885,243, with the modification that the decanoic acid
feed is kept at the lowest levels possible without diminishing the overall yield of the
fermentation. In a preferred embodiment, the residual decanoic acid is maintained at less
than 50 parts per million (ppm) during aerobic fermentation. In a more preferred
embodiment, the residual decanoic acid is maintained between one and 20 ppm during
acrobic fermentation. In an even more preferred embodiment, the residual decanoic acid
is maintained at approximately ten ppm during acrobic fermentation. In a preferred
embodiment, the concentration ol residual decanoic acid is measured throughout
fermentation and the feed level of decanoic acid is adjusted to continuously keep the
residual decanoic acid levels within the preferred parameters. The prior art does not
describe the in situ specific and low residual constant decanoic acid concentrations
required to achieve optimal expression of daptomycin containing lower levels of

impurities.
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After fermentation, the extracellular solution is clarified by removing the
mycelia from the fermentation broth. Removing the mycelia from the fermentation is
performed by any standard scparation tcchnique, such as centrifugation or
microfiltration. In a preferred embodiment, the fermentation broth is claritied by
microfiltration, such as by using a Pall Sep™ membrane system. In a more preferred
embodiment, the fermentation broth is clarified using an industrial centrifuge, such as a
Westfalia™ centrifuge, followed by a finishing depth filter. Other devices, such as filter
presses, rotary drum filters or disposable depth filters, may be used to remove mycelia
from fermentation broth to produce a clarified broth suitable for large-scale column
chromatography.

In another embodiment, daptomycin may be extracted from mycelial
fermentation directly by using an organic solvent such as butanol prior to clarification on
a solvent separating centrifuge or filter. Any alcohol with four carbons or more may be
used in the extraction according to this embodiment. A preferred solvent is n-butanol.
Using an organic solvent results in an initial additional purification of daptomycin
compared to a purely aqueous separation of daptomycin. For example, daptomycin
partitions into n-butanol when n-butanol is used in a concentration greater than 10% and
when the process is conducted under conditions in which the n-butanol forms a separate
phase, e.g., at a pH value of 4-5, which is near the isoelectric point of daptomycin (see
Example 4).

In another embodiment, daptomycin is produced in an immobilized reactor
that uses preactivated mycelia for the non-fermentation production of daptomycin using
an energy source, preferably a sugar, elemental components, such as amino acids and
ammonia, and decanoic acid. Production of daptomycin in an immobilized enzyme
reactor is then processed by methods described herein.

After clarification of the fermentation broth, the levels of daptomycin are
enriched, (i.e. concentrated) in the clarified solution by anion exchange chromatography.
The clarified solution is first contacted with an anion exchange resin under conditions in

which most or all of daptomycin binds to the anion exchange resin. After binding, the
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resin is washed with an appropriate ionic aqueous buffer to remove unbound material and
some of the daptomycin impurities. Finally, the purified daptomycin bound to the resin is
cluted undcr conditions in which daptomycin will dissociate from the resin.

The binding, washing and elution steps may be performed according to
this invention using buffers and methods known in the art. For instance, elution may be
performed by using a buffer containing an elevated salt concentration compared to the
wash buffer, a buffer that has a lower pH compared to the wash buffer, or a buffer that
has both a higher salt concentration and a lower pH than the wash buffer. In a preferred
embodiment, daptomycin is bound to the anion exchange resin that has been equilibrated
in a buffer containing no added salt or a low salt concentration at a pH that is neutral to
basic. The loaded resin is washed with three column bed volumes of water and then three
to six bed volumes of an intcrmediate salt buffer containing 30 to 60 mM NaCl.
Daptomycin is eluted from the column with one to three column volumes of an clevated
salt and/or lower pH buffer containing 300 to 500 mM NaCl. Higher concentrations of
sodium chloride and alternative salts such as potassium chloride will also elute
daptomycin from the resin. In a preferred embodiment, a high flow rate anionic exchange
resin is used. In a more preferred embodiment, FP-DA 13 resin (Mitsubishi) is used.

The anion exchange chromatography may be performed by column
chromatography or may be accomplished in batch mode. For commercial production, it
may be preferred to use batch mode. The anion exchange resin may be washed and eluted
with stepwise salt gradients or with a continuous salt gradient. A suitable stepwise or
continuous salt gradient is any one that permits the separation of daptomycin from
contaminants. In a preferred embodiment, a continuous salt gradient is one which ranges
from 0 to 1000 mM NaCl. In a more prelerred embodiment, a continuous salt gradient is
one which ranges from 100 to 500 mM NaCl or from 0 to 400 mM NaCl. Radial flow
chromatography may also be used, as described in United States Patents 5,756,680,
4,865,729, 4,840,730 or 4,708,782.

After anion exchange chromatography, the daptomycin preparation is

further purified by hydrophobic interaction chromatography (HIC). One embodiment of
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this step is described in United States Patent 4,874,843, herein incorporated by reference.

The eluted aqueous daptomycin preparation is contacted with a HIC resin under
conditions in which most or all of daptomycin will bind to the rcsin. The water content of
the daptomycin-loaded resin is reduced by contacting the resin with an increased
concentration of a non-polar solvent. The resin is washed with an appropriate polar
organic solvent under conditions in which impurities dissociate from the resin while
daptomycin remains bound. Finally, the daptomycin preparation is eluted under
conditions in which daptomycin dissociates from the resin. In general, daptomycin is
eluted using a solvent-containing buffer with a lower polarity (higher polar solvent level)
and/or higher pH than the wash buffer.

In a preferred embodiment, the non-functional resin for HIC is small
particlc HP-20ss (Mitsubishi). Thc bound daptomycin is spccifically removed from the
HP-20ss resin with an organic phase solvent, such as one containing isopropyl alcohol,
acetonitrile, butanol or other suitable solvent. In a more preferred embodiment,
daptomycin is bound to HP-20ss resin that has been equilibrated in an acetate buffer
containing 10% acetonitrile or equivalent polar solvent, such as isopropyl alcohol. The
daptomycin-loaded resin is washed with at least three column bed volumes of
equilibration buffer. The daptomycin-loaded resin is further freed of additional impurities
by washing with three to six bed volumes of an acetate wash buffer containing a non-
eluting concentration of the polar solvent. In a preferred embodiment, the daptomycin-
loaded resin is washed with 30% acetonitrile or 45% isopropyl alcohol. The daptomycin-
loaded resin is eluted with one to three bed volumes of acetate buftfer containing 35% or
more acetonitrile or greater than 50% isopropyl alcohol. In a preferred embodiment,
daptomycin is eluted with 35% acetonitrile at pH 4.0-5.0 or 55-60% isopropyl alcohol. In
another embodiment, the daptomycin-loaded resin is eluted with one to three bed volumes
of buffer at an increased pH. In this embodiment, the pH of the buffer is gradually
increased to elute different compounds from the column at different rates due to charge
differences. At elevated pH, e.g., pH 6.0-7.0, the elution concentration of acetonitrile is

reduced to 10-20%. Similarly, at elevated pH, e.g., pH 6.0-7.0 the elution concentration
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of isopropyl alcohol is reduced to 20-25%. Control of the temperature under which
chromatography is performed also influences solvent concentration. Elution at lower
tempcraturcs, i.¢., undcr refrigerated conditions, requires incrcased levels of solvent at all
pH conditions.

After HIC, the organic solvent in the daptomycin preparation is reduced by
anion exchange chromatography. In a preferred embodiment, FP-DA 13 is used as
discussed supra.

After the second anion exchange chromatography, the purified daptomycin
is depyrogenated, filtered and concentrated under refrigerated conditions. Filtering
daptomycin may be performed by any method known in the art. In one embodiment,
filtering and depyrogenating may be performed by:

1) providing a daptomycin solution undcr conditions in which thc
daptomycin is in a monomeric and nonmicellar state;

i1) filtering the daptomycin solution under conditions in which the
daptomycin will pass through the filter but pyrogens will not pass through the filter, e.g.,
having the daptomycin solution at pH 6.0-8.0 and filtering the solution with an ultrafilter
that is rated between 3,000 NMW and 30,000 NMW;

iii) altering the daptomycin solution that has passed through the filter such
that the daptomycin aggregates, ¢.g., by changing the pH of the daptomycin solution to
2.5-4.5 such that daptomycin forms micelles;

1v) filtering the daptomycin solution under conditions in which the
daptomycin will be retained on the filter, e.g., concentrating the daptomycin on an
ultrafilter of 30,000 NMW or less, such as a reverse osmosis membrane; and

v) collecting the depyrogenated daptomycin.

In a preferred embodiment, daptomycin of step (ii) is filtered under
pressure on a 10,000 dalton molecular weight cutoff (MW CO) ultra-filter at a pH of
approximately 7-8. In a more preferred embodiment, daptomycin is at an initial
concentration of less than 40 mg/ml, more preferably, at a concentration of approximately

31.25 mg/mL. Under these conditions, daptomycin passes through the filter but pyrogens
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such as lipopolysaccharides (LPS) do not. After the initial ultra-filtration, the pH of the
filtrate is lowered to pH 2.5 to 4.5 and the filtrate is concentrated on a 10,000 MWCO
ultra-filtcr to approximately 120 mg/mL. Undcr these conditions, daptomyecin is retained
on the filter. In a preferred embodiment, the pH of the filtrate is pH 3.5. Subsequent to
concentration, the concentration of daptomycin is adjusted to 105 mg/mL, checked for
endotoxin levels, and used to fill vials under aseptic conditions.

In another embodiment, reverse osmosis nanofiltration is performed at pH
1.5-3.0. The low pH and refrigerated conditions are used to retard degradation of purified
daptomycin. Daptomycin may be further filtered through a 0.2 pm filter to reduce
bioburden and then lyophilized either in bulk or in vials.

As an alternative to the above ultra-filtration and concentration step, the
cluted fractions containing daptomycin arc mixcd with butanol (cither n-, iso- or t-
butanol) at a pH of approximately 4.5, in a ratio of greater than one part butanol to nine
parts daptomycin solution. In a preferred embodiment, one part butanol is mixed with
four parts daptomycin solution to yield a 20% butanol solution. The butanol-daptomycin
solution is allowed to separate into organic and aqueous phases. Daptomycin partitions
into the organic phase, which is collected. The dehydration of daptomycin in the organic
solvent may stabilize daptomycin and prevent the degradation of the purified daptomycin
to anhydro-daptomycin and subsequent formation of B-isomer. Finally, daptomycin can
be returned to the aqueous phase by adding buffer at pH 6.5-7.5 to the organic phase.
After concentration or collection of daptomycin, daptomycin is lyophilized.

In another embodiment of the instant invention, the process
chromatography method is used to purify lipopeptides other than daptomycin, such as
A54145, LY303366, echinocandins, pneumocandins, aculeacin, surfactin, plipastatin B1,
amphomycin or the lipopeptide derivative disclosed in United States Patent 5,629,288, In
another embodiment, the process chromatography method is used to purify daptomycin-
related lipopeptides, including A54145, or a lipopeptide disclosed in United States Patent
4,537,717, 4,482,487, Re. 32,311, Re. 32,310, 5,912,226, currently in reissue as United
States Serial No. 09/547,357, United States Provisional Applications Nos. 60/170,943,
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60/170,946 or 60/170,945, filed December 15, 1999, United States Provisional
Application No. 60/208,222, filed May 30, 2000, or an A-21978 antibiotic in which the n-
dccanoyl fatty acid sidc chain of daptomycin is replaced by an n-octanoyl, n-nonanoyl, n-
undecanoyl, —dodecanoyl, n-tridecanoyl or n-tetradecanoyl fatty acid side chain.

In another embodiment of the instant invention, a “Salt Cloud Method”

[Genetic Engineering News, Vol. 19, No. 20, pages 1, 34 and 43, (November 15, 1999)]

is used in the purification of daptomycin or other lipopeptides. The Salt Cloud Method is
a membrane-based system that combines selective separations with high-volume
throughput. The Salt Cloud Method can be used in conjunction with those process steps
disclosed herein or separately to purify daptomycin or other lipopeptides.

Another embodiment of the instant invention is drawn to a
chromatography mcthod that produccs a highly purificd lipopcptide not achicvable by
prior art chromatography methods. The chromatography method comprises the use of
modified buffer enhanced anion exchange chromatography to purify a preparation
containing a lipopeptide. In a preferred embodiment, the method is used to produce highly
purified daptomycin or a daptomycin-related lipopeptide. This method, when used with
partially purified daptomycin, produces daptomycin that is at least 98% pure. The
method also produces daptomycin that is free or essentially free of anhydro-daptomycin.
The method comprises the following steps:

Partially purified daptomycin is prepared by any method known in the art
or as described herein. The daptomycin preparation is then further purified by modified
buffer enhanced anion exchange chromatography. Daptomycin is bound to anion
exchange resin in the presence of an appropriate ionic modified buffer under conditions in
which daptomycin binds to the resin ion in a monomeric and non-micellar state. The
modified buffer comprises a buffering agent, such as, without limitation, acetate,
phosphate, citrate and Tris-HCI, or any other buffering agent that buffers well at neutral
pH. The modified buffer further comprises one or more chaotropic agents, including,
without limitation, guanidine, ammonia, urea, a strong reducing agent, benzoate,

ascorbate or another ionic enhancer capable of modifying the buffer so that daptomycin is
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easily separated from impurities. The daptomycin-loaded resin is washed with an
appropriate ionic modified buffer to elute impurities, including anhydro-daptomycin.
Daptomycin is then cluted under conditions that permit the scparation of daptomycin
from impurities that remain bound to the resin, including the B-isomer.

In a preferred embodiment, the modified buffer is at a neutral pH (a pH of
6 to 8) and contains 2 to 6 M urea. In a further preferred embodiment, the anion
exchange resin is Porous Resin P150 or Porous D50 (PE Biosystems). In a more
preferred embodiment, the anion exchange resin is Porous P150. In a preferred
embodiment, daptomycin is bound to the resin in a low ionic strength buffer, washed with
a low to medium ionic strength buffer and eluted with a high ionic strength buffer. In one
preferred embodiment, daptomycin is bound to the Porous P150 resin in a Tris buffer pH
7.0 containing 6 M urca. The daptomycin-loadcd Porous P150 rcsin is washed with three
bed volumes of Tris bufter or other suitable buffer containing a salt level that removes
contaminants and anhydro-daptomycin without eluting daptomycin. Daptomycin is
eluted from the Porous P150 resin with Tris buffer or other suitable buffer under elevated
salt conditions that will leave additional impurities, including a significant portion of -
isomer, bound to the column. In another preferred embodiment, Poros P150 is used and
daptomycin is bound to the resin in an acetate buffer pH 6.0 containing 2 M urea. The
daptomycin-loaded Poros P150 resin is washed and eluted similar to the method above
except that an acetate buffer pH 6.0 containing 2 M urea is used. Product fractionation
may be measured by HPLC or by UV monitoring.

The modified buffer enhanced anion exchange chromatography may be
performed by column chromatography or may be accomplished in batch mode. Radial
low chromatography may also be used, as described in United States Patents 5,756,680,
4,865,729, 4,840,730 or 4,708,782. The modified buffer enhanced anion exchange resin
may be washed and eluted with stepwise salt gradients or with a continuous salt gradient.
A suitable stepwise or continuous salt gradient is any one that permits the separation of
daptomycin from impurities including, but not limited to, anhydro-daptomycin and -

isomer. In a preferred embodiment, a continuous salt gradient is 0 to 1000 mM NaCl. In
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a more preferred embodiment, the salt gradient is 100 to 500 mM NaCl or 0 to 400 mM
NaCl.

In anothcr cmbodiment of the instant invention, modificd buffer enhanced
anion exchange chromatography is used to purify lipopeptide compounds other than
daptomycin. These lipopeptide compounds include, without limitation, A54145,
LY303366, echinocandins, pneumocandins, aculeacin, surfactin and plipastatin Bl
(Tsuge et al., 1996, Arch. Microbiol. 165:243-51) and lipopeptide derivatives as shown in
United States Patent 5,629,288, In another embodiment, modified buffer enhanced anion
exchange chromatography is used to purify a daptomycin-related lipopeptide such as
A54145, or a lipopeptide disclosed in United States Patent 4,537,717, 4,482,487, Re.
32,311, Re. 32,310, 5,912,226, currently in reissue as United States Serial No.
09/547,357, United Statcs Provisional Applications Nos. 60/170,943, 60/170,946 or
60/170,945, filed December 15, 1999, United States Provisional Application No.
60/208,222, filed May 30, 2000, or an A-21978 antibiotic in which the n-decanoyl fatty
acid side chain of daptomycin is replaced by an n-octanoyl, n-nonanoyl, n-undecanoyl, —
dodecanoyl, n-tridecanoyl or n-tetradecanoyl fatty acid side chain.

In another embodiment of the instant invention, a novel combination of
process chromatography steps is used to purify daptomycin or a daptomycin-related
lipopeptide. The method comprises anion exchange chromatography, small particle
reverse phase chromatography and modified buffer enhanced anion exchange
chromatography. The purification method may further comprise altering the fermentation
conditions in which the A21978C-containing crude product is produced by Strepromyces
roseosporus. These methods produce daptomycin or a daptomycin-related lipopeptide
that is at least 98% pure. In a prelerred embodiment, the methods produce daptomycin or
a daptomycin-related lipopeptide that is more than 99% pure.

A preferred embodiment of the process chromatography method is
described below:

Streptomyces roseosporus is fermented with a feed of n-decanoic acid, as

disclosed in United States Patent 4,885,243, with the modification that the decanoic acid
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feed is kept at the lowest levels possible without diminishing the overall yield of the
fermentation as described supra. In an alternative embodiment, a different feedstock may
be uscd so long as it ultimately provides an n-dccanoyl group for addition to the
daptomycin nucleus. Examples of these feedstocks are, without limitation, decanoic
amide, decanoic esters including butyl esters, crude sources of coconut or palm oil,
animal source decanoic acid, various salts of decanoic acid, and petrochemical sources of
decanoic acid. After fermentation, the extracellular solution is clarified as described
supra. In an alternative embodiment, daptomycin may be extracted from mycelia using
an organic solvent such as n-butanol prior to clarification on a solvent separating
centrifuge or filter as described supra. After clarification of the fermentation broth, the
level of daptomycin is enriched in the clarified solution first by anion exchange
chromatography and then by HIC as described supra.

After completion of HIC, the organic solvent in the daptomycin
preparation is reduced by any method known in the art. In a preferred embodiment, the
organic solvent is reduced by anion exchange chromatography, as described supra.
Daptomycin should be eluted from the column in a buffer compatible with the buffer
required for the modified buffer enhanced chromatography. Alternatively, the elution
buffer may be exchanged for the modified buffer by reverse osmosis or filtration on a
10,000 MWCO filter. In another preferred embodiment, the organic solvent is reduced by
evaporation or dilution in buffer. In a third preferred embodiment, the reverse phase
chromatography solvent and residual salt is removed using reverse osmosis at pH 1.5-4.0
or ultrafiltration at pH 2.5-4.5. The resultant product may be frozen for bulk storage or
dried by lyophilization and then rehydrated in water or in the buffer used for the modified
bulfer enhanced anion exchange chromatography.

Daptomycin is further purified by modified buffer enhanced anion
exchange chromatography as described supra.

After modified buffer enhanced anion exchange chromatography, the
purified daptomycin is filtered and concentrated under refrigerated conditions. Filtering

daptomycin may be performed by any method known in the art. In a preferred
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embodiment, daptomycin is depyrogenated and concentrated as described supra.
Alternatively, daptomycin may be concentrated by reverse osmosis under refrigerated
conditions at a pH of 1.5 to 4. The low pH and rcfrigeratcd conditions arc used to rctard
the degradation of purified daptomycin.

As an alternative or in addition to the above filtration and concentration
step, the eluted fractions containing daptomycin from the modified buffer enhanced anion
exchange chromatography may be mixed with butanol (either n-, iso- or #-butanol) at a pH
of approximately 4.5, in a ratio of greater than one part butanol to nine parts daptomycin
solution. In a preferred embodiment, one part butanol is mixed with four parts
daptomycin solution to yield a 20% butanol solution. The butanol-daptomycin solution is
allowed to separate into organic and aqueous phases. Daptomycin partitions into the
organic phasc, which is collected. The dchydration of daptomycin in the organic solvent
may stabilize daptomycin and prevent the degradation of the purified daptomycin to
anhydro-daptomycin and subsequent formation of -isomer.

After concentration or collection of daptomycin, daptomycin is
lyophilized.

In another embodiment of the instant invention, the process
chromatography is used to purify lipopeptides other than daptomycin, such as those

described supra.

Formation of Lipopeptide Micelles and Methods of Use Thereof

Another embodiment of the invention provides lipopeptide micelles,
methods for forming lipopeptide micelles and methods of using the lipopeptide micelles
for lipopeptide purification and pharmaceutical compositions. In a prelerred
embodiment, the lipopeptide is a daptomycin-related molecule, including, inter alia,
daptomycin, A54145, a daptomycin-related lipopeptide disclosed in United States Patent
4,537,717, 4,482,487, Re. 32,311, Re. 32,310, 5,912,226, currently in reissue as United
States Serial No. 09/547,357, United States Provisional Applications Nos. 60/170,943,
60/170,946 or 60/170,945, filed December 15, 1999, United States Provisional

353 of 424



10

15

20

25

-25-

Application No. 60/208,222, filed May 30, 2000, or an A-21978 antibiotic in which the n-
decanoyl side chain of daptomycin is replaced by an n-octanoyl, n-nonanoyl, n-
undccanoyl, n-dodccanoyl, —tridccanoyl or n-tctradccanoyl side chain. In a morc
preferred embodiment, the lipopeptide is daptomycin.

Micelles are aggregates of amphipathic molecules. In aqueous media, the
lipophilic parts of the molecules are oriented toward the interior of the micelle and the
hydrophilic parts of the molecules are in contact with the aqueous media. Micelles form
spontaneously in a solution containing amphipathic molecules if the concentration of the
molecules is high enough.

Micelle formation causes changes in several bulk physical properties of a
solution including changes in osmotic pressure, turbidity, electrical conductance, surface
tension, co-ion and countcrion activitics (in the casc of ionic amphipathic molccules),
refractive index, UV and NMR spectra, partial molar volume, viscosity, diffusion
coefficient and dye solubilization. The cmc can be determined by measuring one or more
of these micelle-dependent physical properties as a function of concentration of the
amphipathic molecule. The size and shape of micelles can be determined by dynamic
laser light scattering, ultracentrifugation, viscosity and/or low-angle X-ray scattering
experiments. Micelles can also exist in liquid crystal phases.

Lipopeptides may be aggregated into micelles by providing a
concentration of lipopeptide that is greater than the cmc of the lipopeptide. The cmc is
dependent upon the nature of the lipopeptide and the temperature, salt concentration and
pH of the aqueous solution comprising the lipopeptide. With respect to the nature of the
lipopeptide, the cmc of a lipopeptide is reduced by the addition of CH, groups to the
lipophilic carbon chains. Thus, given the cmce for daptomycin at a particular salt
concentration, temperature and pH, then an A-21978 type antibiotic in which the n-
decanoyl fatty acid side chain is replaced by n-octanoyl, or —nonanoyl fatty acid side
chain will have a higher cmc, while an A-21978 antibiotic in which the n-decanoyl fatty
acid side chain of daptomycin is replaced by an n-undecanoyl, n-dodecanoyl, —tridecanoyl

or n-tetradecanoyl fatty acid side chain will have a lower cmc relative to daptomycin.
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In one embodiment of the invention, the cmc of a lipopeptide may be
manipulated by adding or subtracting a CH, group to the lipopeptide. In a preferred
cmbodiment, the lipopeptide is A-21978, in which the n-dccanoyl fatty acid sidc chain of
daptomycin is replaced by an n-octanoyl, n-nonanoyl, n-undecanoyl, —dodecanoyl, n-
tridecanoyl or n-tetradecanoyl fatty acid side chain. In another embodiment, one can
calculate the approximate cmc of a lipopeptide following the teachings of the
specification. Given the cmc for a lipopeptide such as daptomycin, one may calculate the
approximate cmc of a related lipopeptide in which the n-decanoyl fatty acid side chain is
replaced by an n-octanoyl, n-nonanoyl, n-undecanoyl, n-dodecanoyl, n-tridecanoyl or n-
tetradecanoyl fatty acid side chain. The above may be carried out by methods known by
one skilled in the art.

In another preferred embodiment, given the eme for onc lipopeptide, onc
can calculate the approximate cmc for a lipopeptide that contains a related peptide
moiety. In a preferred embodiment, given the cmc for daptomycin and the teachings of
the prior art, one may readily determine the cmec for a related lipopeptide such as A54145,
a daptomycin-related lipopeptide disclosed in United States Patent 4,537,717, 4,482,487,
Re. 32,311, Re. 32,310, 5,912,226, currently in reissue as United States Serial No.
09/547,357, United States Provisional Applications Nos. 60/170,943, 60/170,946 or
60/170,945, filed December 15, 1999, United States Provisional Application No.
60/208,222, filed May 30, 2000.

In another embodiment of the invention, the cmc of a lipopeptide is
manipulated by changing the temperature of the solution comprising the lipopeptide. The
cmc for a lipopeptide usually increases with increasing temperature of the solution. Thus,
micelle formation is promoted by decreasing the temperature and is hindered by
increasing the temperature. For instance, a solution comprising a lipopeptide may form
micelles at 4°C because at that temperature the cmc is lowered and the lipopeptide
concentration is above the cmc; however, the same lipopeptide solution may be
monomeric at 20°C because the cmc has increased with the temperature and the

lipopeptide concentration is now below the cmc. Thus, in a preferred embodiment, the
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concentration of a lipopeptide is higher than the cmc at one temperature and is lower than
the cmc at another, higher temperature. In a more preferred embodiment, the lipopeptide
is daptomycin or a daptomycin-rclatcd molccule, such as thosc described supra. In an
even more preferred embodiment, the lipopeptide is daptomycin.

In another preferred embodiment, the ability to manipulate the formation
of micelles of a lipopeptide by using different temperatures to affect the cmc is used in
the purification of the lipopeptide. In a more preferred embodiment, the lipopeptide is
daptomycin or a related molecule, such as those described supra. In an even more
preferred embodiment, the lipopeptide is daptomycin. In another preferred embodiment,
the ability to manipulate lipopeptide micelle formation by altering the temperature is used
to make pharmaceutical compositions that are micellar under certain temperature
conditions and monomecric undcr other tcmperaturc conditions. In a preferred
embodiment, the pharmaceutical compositions comprise daptomycin or a daptomycin-
related lipopeptide, as described supra. In another preferred embodiment, the
pharmaceutical compositions comprise daptomycin.

In a further embodiment of the invention, the addition of an electrolyte is
used to decrease the cmc of an ionic lipopeptide. In a preferred embodiment, a salt, such
as NaCl, is added to a solution comprising lipopeptide to reduce the repulsion between
charged groups in a lipopeptide micelle. In a preferred embodiment, the lipopeptide is
daptomycin or a daptomycin-related molecule, such as that described supra. For instance,
the peptide moiety of daptomycin contains three aspartic acid residues and an L-threo-3-
methylglutamic acid residues (3-MG), all of which would be charged at neutral pH.
Thus, addition of an electrolyte, such as NaCl or an equivalent salt, will decrease the cmc
ol daptomycin. In a prelerred embodiment, the salt concentration is at least 100 mM. In
a more preferred embodiment, the salt concentration is 150 mM to 300 mM salt. In an
even more preferred embodiment, the salt is NaCl.

A decrease in the cmc is also observed with addition of an electrolyte for
other lipopeptides, such as molecules related to daptomycin that contain aspartic acid

residues, 3-MG residues or other charged residues. Therefore, in a preferred
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embodiment, a salt is added to a solution to decrease the cmc of a daptomycin-related
lipopeptide, such as A54145, a daptomycin-related lipopeptide disclosed in United States
Patent 4,537,717, 4,482,487, Re. 32,311, Re. 32,310, 5,912,226, currcntly in rcissuc as
United States Serial No. 09/547,357, United States Provisional Applications Nos.
60/170,943, 60/170,946 or 60/170,945, filed December 15, 1999, United States
Provisional Application No. 60/208,222, filed May 30, 2000, or an A-21978 antibiotic in
which the n-decanoyl fatty acid side chain of daptomycin is replaced by an n-octanoyl, n-
nonanoyl, n-undecanoyl, —dodecanoyl, n-tridecanoyl or n-tetradecanoyl fatty acid side
chain. In another embodiment, the salt concentration is decreased in order to increase the
cmc of an ionic lipopeptide. In a preferred embodiment, the ionic lipopeptide is
daptomycin or a daptomycin-related lipopeptide, as described supra.

In another preferred ecmbodiment, the ability to manipulate the formation
of micelles of a lipopeptide by altering electrolyte concentration to atfect the cme is used
in the purification of the lipopeptide. In a more preferred embodiment, the lipopeptide is
daptomycin or a daptomycin-related molecule, such as those described supra. In an even
more preferred embodiment, the lipopeptide is daptomycin. In another preferred
embodiment, the ability to manipulate lipopeptide micelle formation by electrolyte
concentration is used to make pharmaceutical compositions that are micellar at certain
electrolyte concentrations and monomeric under other electrolyte concentrations. In a
preferred embodiment, the pharmaceutical compositions comprise daptomycin or a
daptomycin-related lipopeptide, as described supra. In another preferred embodiment,
the pharmaceutical compositions comprise daptomycin.

In another embodiment of the invention, the pH of a solution comprising a
lipopeptide 1s manipulated to influence the cmc of the lipopeptide. In a prelerred
embodiment, the lipopeptide is daptomycin or a daptomycin-related molecule, such as
those described supra. In an even more preferred embodiment, the lipopeptide is
daptomycin. In one embodiment, the pH is manipulated so that the concentration of a
lipopeptide is higher than the cmc at one pH and is lower than the cmc at another pH. For

instance, for daptomycin, the cmc at pH 4.0 in water at a temperature of 20-25°C was
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much lower than at pH 6.0 or 7.5. At pH 4.0, the cmc is approximately 400 pg/mL under
these conditions. See Fig. 15. Further, daptomycin is monomeric even at 150 mg/mL
daptomycin at pH 6.5 (wherein the salt concentration is 150 mM to 300 mM NaCl and the
temperature is 4°C). Thus, for daptomycin, the cmc at pH 4.0 is lower than in solutions
of either higher pH or lower pH. The change in cmc at different pH levels may also be
used for other charged lipopeptides, including lipopeptides that are related to daptomycin,
as described supra.

In another preferred embodiment, the ability to manipulate the formation
of micclles of a lipopeptide by altering the pH to affect the emc is uscd in the purification
of the lipopeptide. In a more preferred embodiment, the lipopeptide is daptomycin or a
daptomycin-related molecule, such as those described supra. In an even more preferred
embodiment, the lipopeptide is daptomycin. In another preferred embodiment, the ability
to manipulate lipopeptide micelle formation by pH is used to make pharmaceutical
compositions that are micellar at a particular pH and monomeric under another pH. In a
preferred embodiment, the pharmaceutical compositions comprise daptomycin or a
daptomycin-related lipopeptide, as described supra. In another preferred embodiment,
the pharmaceutical compositions comprise daptomycin.

In another aspect of the invention, the lipopeptide may be part of a mixed
micelle. A mixed micelle is one in which the lipopeptide forms a micelle with one or
more other types of amphipathic molecules. Examples of such amphipathic molecules
include, without limitation, medium and long chain (atty acids, phosphoglycerides
(phospholipids), sphingomyelin, glycolipids and cholesterol. In one embodiment,
medium chain-length alcohols can be incorporated into the micelle, where they reduce
electrostatic repulsion and steric hindrance, thus lowering the cmc of the lipopeptide. In
another embodiment, the addition of one or more types of amphipathic molecules can be
used to alter the structure of the micelle from a spherical micelle (See Fig. 14, parta)toa
lipid bilayer structure (See Fig. 14, part b) or to a liposome structure (See Fig. 14 part c).

In general, mixed micelles comprising phospholipids and/or glycolipids will cause a
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spherical micelle to convert to a lipid bilayer structure, which serve as permeability
barriers to ions and most polar molecules.

In anothcr cmbodiment, the mixed micelle can be formed from two or
more different lipopeptides. For instance, the mixed micelle can be formed from
daptomycin and another lipopeptide, such as A54145 or a daptomycin-related lipopeptide,
as discussed supra. In another embodiment, the mixed micelle may comprise a
lipopeptide along with one or more therapeutically useful amphipathic molecules, such as
an antibiotic, an anti-inflammatory or an anti-fungal agent, which are known to those
having ordinary skill in the art. In a preferred embodiment, the lipopeptide is daptomycin
or a daptomycin-related lipopeptide such as A54145, the daptomycin-related lipopeptides
disclosed supra, or an A-21978 antibiotic in which the n-decanoyl fatty acid side chain of
daptomycin is rcplaced by an n-octanoyl, n-nonanoyl, n-undccanoyl, n-dodccanoyl, n-
tridecanoyl or n-tetradecanoyl fatty acid side chain. In a more preferred embodiment, the
lipopeptide 1s daptomycin.

In another embodiment of the invention, the micelle, whether mixed or
comprising a single type of lipopeptide molecule, comprises a lipopeptide that is
therapeutically useful. In a preferred embodiment, the lipopeptide is an antibiotic. In an
even more preferred embodiment, the lipopeptide is daptomycin. Daptomycin forms
micelles of approximately 5.4 nm (54 A) at a concentration of 1 mg/mL at pH of
approximately 4.0 in water. See Fig. 16.

In another preferred embodiment, the micelles comprise one or more
difterent types of therapeutic substances. In one embodiment, a therapeutic substance can
be mixed with the lipopeptide in solution such that a micelle is formed from the
lipopeptide and the therapeutic substance is trapped in the hydrophobic interior. In
another embodiment, a therapeutic substance is mixed with a lipopeptide and one or more
other amphipathic molecules such that a mixed micelle is formed from the lipopeptide
and other amphipathic molecules and the therapeutic substance is found in the
hydrophobic interior. In a preferred embodiment, the therapeutic substance is an

antibiotic, an anti-inflammatory or an anti-fungal agent. In a more preferred embodiment,
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the therapeutic substance is an antibiotic or antifungal agent disclosed infra. In another
preferred embodiment, the therapeutic substance is soluble in a hydrophobic environment
but is not solublec in an aqucous solution.

In another embodiment of the invention, the lipopeptides may be formed
into liposomes, which are vesicular micelles in which a spherical lipid bilayer surrounds
an aqueous interior. See Fig. 14, part c. Liposomes are advantageous for therapeutic uses
because they easily fuse with a plasma membrane and can also be used to trap substances
in their inner aqueous compartment. The substance can be one that is only soluble in
aqueous solutions. In one embodiment, a solution comprising a lipopeptide and another
amphipathic molecule can be sonicated to produce liposomes. In another embodiment,
the lipopeptide alone can be sonicated to produce liposomes. In a preferred embodiment,
the liposome compriscs daptomycin or a daptomycin-related lipopeptide such as A54145,
a lipopeptide disclosed in United States Patent 4,537,717, 4,482,487, Re. 32,311, Re.
32,310, 5,912,226, currently in reissue as United States Serial No. 09/547,357, United
States Provisional Applications Nos. 60/170,943, 60/170,946 or 60/170,945, filed
December 15, 1999, United States Provisional Application No. 60/208,222, filed May 30,
2000, or A-21978 antibiotic in which the n-decanoyl fatty acid side chain of daptomycin
is replaced by an n-octanoyl, n-nonanoyl, n-undecanoyl, —dodecanoyl, n-tridecanoyl or n-
tetradecanoyl fatty acid side chain. In a more preferred embodiment, the lipopeptide is
daptomycin.

In another preferred embodiment, the liposomes comprise one or more
therapeutic substances in their inner aqueous compartments. In a preferred embodiment,
the therapeutic substance is an antibiotic, an anti-inflammatory or an anti-fungal agent. In
a more preferred embodiment, the therapeutic substance is an antibiotic or antifungal
agent disclosed infra. In another preferred embodiment, the therapeutic substance is
soluble in aqueous solution. In another preferred embodiment, a pharmaceutical
composition comprises the liposome.

In a preferred embodiment, a pharmaceutical composition comprises

lipopeptide micelles or lipopeptide micelle containing a therapeutic substance. The
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lipopeptide micelles may be spherical micelles, mixed micelles or liposomes.
Pharmaceutical compositions comprising lipopeptide micelles may minimize local
irritation upon injection or when administered intravenously. In one cmbodiment, the
pharmaceutical composition comprises a salt, a buffer to maintain a particular pH and
micelles. In a further embodiment, the pharmaceutical composition comprises one or
more agents to stabilize the micelles and/or to stabilize the lipopeptide or other
therapeutic substance. In one embodiment, the pharmaceutical composition also
comprises one or more therapeutic substances. In a preferred embodiment, the
therapeutic substance is an antibiotic, an anti-inflammatory or an antifungal agent. In a
more preferred embodiment, the therapeutic substance is an antibiotic or antifungal agent
disclosed infra. The therapeutic substance can be in addition to the therapeutic substance
that is incorporatcd into the micelle, or can be the therapeutic agent that is incorporated
into the micelle.

The pharmaceutical composition can be dried or lyophilized, in which case
the micelles are formed when either an aqueous solution, such as water or a buffer is
added to the pharmaceutical composition. In a preferred embodiment, the pharmaceutical
composition is lyophilized and contains a physiological concentration of salt when
reconstituted and a buffer that maintains a pH at which micelles spontaneously form at
room temperature when sterile water or other buffer is added. In an even more preferred
embodiment, the pharmaceutical composition comprises daptomycin or related
lipopeptide, such as A54145, the daptomycin-related lipopeptides disclosed supra, or an
A-21978 antibiotic in which the n-decanoyl fatty acid side chain of daptomycin is
replaced by an n-octanoyl, n-nonanoyl, n-undecanoyl, n-dodecanoyl, n-tridecanoyl or n-
tetradecanoyl (atty acid side chain. In an even more preferred embodiment, the
lipopeptide 1s daptomycin. In another embodiment, the pharmaceutical composition is
aqueous. This is preferred when liposomes are used. In a preferred embodiment, the
pharmaceutical composition comprises a stabilizing agent for the liposomes.

In another aspect of the invention, the micellar solution is isolated and/or

purified. In one embodiment, micelles are isolated from smaller substituents by
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ultrafiltration. The choice of ultrafiltration membrane will be based upon the size of the
micelle. In general, a 10,000 NMW or 30,000 NMW membrane will be sufficient to
rctain micclles whilc permitting smaller substituents, such as contaminants to flow
through. In another embodiment, micelles can be isolated and/or puritied by dialysis,
density gradient centrifugation or size exclusion chromatography. These methods are
well-known in the art. In one embodiment, the micelles are more than 30% pure, where
purity is measured as the weight of the micelles compared to the weight of monomeric
forms of the lipopeptide or of other molecules. In a preferred embodiment, the micelles
are more than 50%, 60%, 70%, 80%, 90% or 95% pure.

In another aspect of the invention, the ability to form lipopeptide micelles
and then to disassociate them by altering temperature, pH, electrolyte concentration
and/or lipopcptide concentration provides a mcthod for purifying lipopceptides. In onc
embodiment, the method comprises purifying lipopeptides from low molecular weight
contaminants by subjecting lipopeptides to conditions in which the lipopeptides form
micelles and then separating the micelles from the contaminants by a size selection
technique, such as ultrafiltration or size exclusion chromatography. In another
embodiment of the invention, the method comprises concentrating lipopeptides by
subjecting lipopeptides to conditions in which the lipopeptides form micelles and then
concentrating them by a size selection technique. In a more preferred embodiment, the
method comprises both purification and concentration as a single step.

In another embodiment of the invention, the method comprises purifying a
lipopeptide trom high molecular weight contaminants, including pyrogens (e.g.,
lipopolysaccharide), by subjecting the lipopeptide to conditions under which the
lipopeptide 1s monomeric and then separating the monomeric lipopeptide solution [rom
the high molecular weight contaminants by a size separation technique. In a preferred
embodiment, the size separation technique is ultrafiltration, as discussed supra. In
another preferred embodiment, the lipopeptide is daptomycin or related lipopeptide, such
as A54145, the daptomycin-related lipopeptides disclosed supra, or an A-21978 antibiotic

in which the n-decanoyl fatty acid side chain of daptomycin is replaced by an n-octanoyl,
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n-nonanoyl, n-undecanoyl, n-dodecanoyl, n-tridecanoyl or n-tetradecanoyl fatty acid side
chain. In an even more preferred embodiment, the lipopeptide is daptomycin.

A prcferred embodiment of the process chromatography mcthod using
micelles to purify daptomycin is described below:

Streptomyces roseosporus is fermented with a feed of n-decanoic acid as
described supra. After fermentation, the extracellular solution is clarified as described
supra.

The clarified preparation is then applied to an anion exchange resin, such
as FP-DA 13, as described supra. Daptomycin is eluted from the column with one to
three column volumes of an elevated salt buffer containing 300 to 500 mM NaCl.

The eluted daptomycin preparation is adjusted to a pH of 2.5 to 5.0 using
an acid. In a preferred cmbodiment, the acid is dilute phosphoric acid. At pH 2.5 to 4.7,
300 to 500 mM NaCl and a temperature of 2-15°C, the daptomycin forms a micelle.

The daptomycin preparation is filtered on a 10,000 to 30,000 NMW
ultrafiltration membrane. During ultrafiltration, the daptomycin preparation is washed
with a buffer containing 30 mM sodium acctatc pH 3.5 and at tempcraturcs of up to 15°C.
The initial salt concentration is 300 mM NaCl due to the elution conditions, but the salt
concentration decreases as washing continues. Because daptomycin is in micellar form, it
is retained on the filter while impurities smaller than the 10,000 to 30,000 (depending
upon the filter used), pass through the filter. The daptomycin preparation obtained is
approximately 85-90% pure.

As an optional step, the daptomycin preparation may be diluted and its pH
raised to 6.5 in order to convert the daptomycin to a monomeric state. The daptomycin
preparation is then be passed through a 10,000 NMW ultrafiltration membrane. This

optional step decreases pyrogen content significantly.

Methods for Analyzing Daptomycin Purity

Another embodiment of the invention provides analytical methods for

measuring the purity of daptomycin.
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In the prior art, many of the contaminants that co-purified with daptomycin
were unresolved or unidentified because the ability to visualize and measure impurities
was limited by the analytical mcthods and cquipment available. Sce, c¢.g., United Statcs
Patent 4,874,843 and Kirsch et al. The development of more sensitive analytical HPLC
systems and techniques permits the resolution of a number of contaminants that exist in
daptomycin batches prepared by prior art methods. The higher resolution HPLC methods
demonstrate that daptomycin as purified by prior art methods is contaminated with
previously identified impurities, such as anhydro-daptomycin and (-isomer, and other,
previously unknown contaminants that co-purify with daptomycin (and co-elute under the
previously established HPLC detection conditions) during the practice of prior art
methods. Identification of these contaminants now permits the development of methods
designed to climinate these contaminants.

As discussed above, anhydro-daptomycin and the B-isomer were
previously described as impurities that persistently and consistently occurred during
preparation of daptomycin. Using the HPLC analyses described here, an additional
approximately twelve impurities produced during the production of daptomycin were
distinguished, some of which had previously not been identified. These impurities were
not removed after purification by the method disclosed in United States Patent 4,874,843,
At least ten of these compounds have been identified (see, e.g., Figs. 2-11). Furthermore,
at least six of these compounds are not the direct result of the reaction that produces
anhydro-daptomycin and the B-isomer form of daptomycin, but rather are compounds
produced by other, unrelated, processes that occur during the fermentation or purification
of daptomycin. The method of the instant invention, described below, also significantly
reduces the levels of a number of these impurities (see Examples).

Any method known in the art may be used to measure the amount of other
compounds in a daptomycin preparation. Methods for identifying daptomycin
contaminants include, without limitation, mass spectroscopy, infrared spectroscopy,

capillary electrophoresis and nuclear magnetic resonance spectroscopy. A preferred
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method for measuring the amount of other compounds in a daptomycin preparation is
HPLC.

Two mcthods were usced to measure daptomycin impuritics in the instant
invention. The first method is a slightly lower resolution method than the second method.
In both methods, a Shimadzu or HP HPLC System with PE Nelson’s Turbochrom
Software Version 4.1 is used. The “first” resolution method is summarized in Table 1

and the “second” resolution method is summarized in Table 2:
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TABLE 1
Solvent Delivery System:
Mode: Isocratic pumping
Flow rate: 1.5 mL/min
Run time: 30 minutes

Solvent A: 34% acetonitrile in 0.5% NHsH>PO, at pH 4.5
Solvent B: 20% acetonitrile in 0.5% NH4H,PO, at pH 4.5

The target condition is to retain daptomycin at 15.0 + 0.5 minutes. Solvent B may
be used together with solvent A to adjust the HPL.C mobile phase conditions to
achieve the desired retention time.

Autosampler cooler: 5 (4 to 6) °C

Injection volume: 5 puL to 75 pL (20 pLL normal)

Column: IB-SIL (Phenomencx), C-8, Sy, 4.6 mm x 250 mm (or
equivalent)

Pre-column: IB-SIL (Phenomenex), C-8, 5u, 4.6 mm x 30 mm (or
equivalent)

Detection wavelength: 214 nm

Column Temperature: ambient

Integration: A computer system or integrator capable of measuring peak
area.
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TABLE 2
Solvent Delivery System:
Mode: Isocratic pumping
Flow rate: 1.5 mL/min
Run time: 75 minutes

Solvent A: 20% acetonitrile in 0.45% NH4H,PO, at pH 3.25
Solvent B: 50% acetonitrile in 0.45% NH4H,PO, at pH 3.25

The target condition is approximately 35% acetonitrile in 0.45% NH4H,PO, at pH
3.25 (50% Solvent B) to retain daptomycin at 36.0 + 1.5 minutes; however, the
solvent ratio will be used to adjust the HPLC mobile phase composition to achieve
the desired retention time.

Autosampler cooler: 5 (4 to 6) °C

Injection volume: 5 uL to 75 pL (20 pL normal)

Column: IB-SIL (Phenomenex), C-8, 5u, 4.6 mm x 250 mm (or
equivalent)

Pre-column: IB-SIL (Phenomenex), C-8, 5u, 4.6 mm x 30 mm (or
equivalent)

Detection wavelength: 214 nm

Column Temperature: 25 (22 to 28) °C

Integration: A computer system or integrator capable of measuring peak
area.
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Purified Lipopeptides, Pharmaceutical Compositions and Methods of Use Thereof

Another object of the instant invention is to provide purified lipopeptides,
as wcll as salts, csters, amides, cthers and protected forms thercof, as well as
pharmaceutical formulations comprising purified lipopeptides or its salts. In a preferred
embodiment, the lipopeptide is daptomycin or a daptomycin-related lipopeptide, as
described supra. A further object of the instant invention is to provide pharmaceutical
compositions comprising lipopeptide micelles. In a preferred embodiment, the
lipopeptide micelles are micelles comprising daptomycin or one or more daptomycin-
related lipopeptides. All reference herein to lipopeptide micelles refers not only to all
lipopeptide micelles, but specifically contemplates daptomycin, or related lipopeptide,
such as A54145, the daptomycin-related lipopeptides disclosed supra, or an A-21978
antibiotic in which thc n-dccanoyl fatty acid side chain of daptomycin is replaced by an n-
octanoyl, n-nonanoyl, n-undecanoyl, n-dodecanoyl, n-tridecanoyl or n-tetradecanoyl fatty
acid side chain. Further, all references herein to lipopeptide micelles specifically
contemplates spherical micelles, mixed micelles and liposomes, as discussed supra.

Purified lipopeptides, pharmaceutically acceptable salts thereof, or
lipopeptide micelles can be formulated for oral, intravenous, intramuscular, subcutaneous,
aerosol, topical or parenteral administration for the therapeutic or prophylactic treatment
of diseases, particularly bacterial infections. In a preferred embodiment, the purified
lipopeptide 1s purified daptomycin or a daptomycin-related lipopeptide. Reference herein

EF AN T

to “purified daptomycin,” “purified daptomycin-related lipopeptide” or “purified
lipopeptide” includes pharmaceutically acceptable salts thereof. Daptomycin,
daptomycin-related lipopeptide or other lipopeptide micelles can be formulated using any
pharmaceutically acceplable carrier or excipient that is compatible with daptomycin or
with the lipopeptide of interest. See, e¢.g., Handbook of Pharmaceutical Additives: An
International Guide to More than 6000 Products by Trade Name, Chemical, Function, and
Manufacturer, Ashgate Publishing Co., eds., M. Ash and 1. Ash, 1996; The Merck Index:
An Encyclopedia of Chemicals, Drugs and Biologicals, ed. S. Budavari, annual;

Remington's Pharmaceutical Sciences, Mack Publishing Company, Easton, PA;
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Martindale: The Complete Drug Reference, ed. K. Parfitt, 1999; and Goodman &
Gilman's The Pharmaceutical Basis of Therapeutics, Pergamon Press, New York, NY, ed.
L. S. Goodman ct al.; thc contents of which arc incorporated herein by reference, for a
general description of the methods for administering various antimicrobial agents for
human therapy. Purified daptomycin, daptomycin-related lipopeptide or other lipopeptide
micelles of this invention can be mixed with conventional pharmaceutical carriers and
excipients and used in the form of tablets, capsules, elixirs, suspensions, syrups, wafers,
creams and the like. Daptomycin, daptomycin-related lipopeptide or other lipopeptide
micelles may be mixed with other therapeutic agents and antibiotics, such as discussed
herein. The compositions comprising a compound of this invention will contain from
about 0.1 to about 90% by weight of the active compound, and more generally from about
10 to about 30%.

The compositions of the invention can be delivered using controlled ( e.g.,
capsules) or sustained release delivery systems (e.g., bioerodable matrices). Exemplary
delayed release delivery systems for drug delivery that are suitable for administration of
the compositions of the invention are described in U.S. Patent Nos. 4,452,775 (issued to
Kent), 5,239,660 (issued to Leonard), 3,854,480 (issued to Zaffaroni).

The compositions may contain common carriers and excipients, such as
corn starch or gelatin, lactose, sucrose, microcrystalline cellulose, kaolin, mannitol,
dicalcium phosphate, sodium chloride and alginic acid. The compositions may contain
croscarmellose sodium, microcrystalline cellulose, corn starch, sodium starch glycolate
and alginic acid.

Tablet binders that can be included are acacia, methylcellulose, sodium
carboxymethylcellulose, polyvinylpyrrolidone (Povidone), hydroxypropyl
methylcellulose, sucrose, starch and ethylcellulose.

Lubricants that can be used include magnesium stearate or other metallic

stearates, stearic acid, silicone fluid, talc, waxes, oils and colloidal silica.
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Flavoring agents such as peppermint, oil of wintergreen, cherry flavoring
or the like can also be used. It may also be desirable to add a coloring agent to make the
dosage form morc acsthetic in appcarance or to help identify the product.

For oral use, solid formulations such as tablets and capsules are
particularly useful. Sustained release or enterically coated preparations may also be
devised. For pediatric and geriatric applications, suspensions, syrups and chewable
tablets are especially suitable. For oral administration, the pharmaceutical compositions
are in the form of, for example, a tablet, capsule, suspension or liquid. The
pharmaceutical composition is preferably made in the form of a dosage unit containing a
therapeutically-effective amount of the active ingredient. Examples of such dosage units
are tablets and capsules. For therapeutic purposes, the tablets and capsules which can
contain, in addition to the active ingredicnt, conventional carricrs such as binding agents,
for example, acacia gum, gelatin, polyvinylpyrrolidone, sorbitol, or tragacanth; fillers, for
example, calcium phosphate, glycine, lactose, maize-starch, sorbitol, or sucrose;
lubricants, for example, magnesium stearate, polyethylene glycol, silica, or talc;
disintegrants, for example, potato starch, flavoring or coloring agents, or acceptable
wetting agents. Oral liquid preparations generally are in the form of aqueous or oily
solutions, suspensions, emulsions, syrups or elixirs may contain conventional additives
such as suspending agents, emulsifying agents, non-aqueous agents, preservatives,
coloring agents and flavoring agents. Oral liquid preparations may comprise lipopeptide
micelles or monomeric forms of the lipopeptide. Examples of additives for liquid
preparations include acacia, almond oil, ethyl alcohol, fractionated coconut oil, gelatin,
glucose syrup, glycerin, hydrogenated edible fats, lecithin, methyl cellulose, methyl or
propyl para-hydroxybenzoate, propylene glycol, sorbitol, or sorbic acid.

For intravenous (IV) use, a water soluble form of daptomycin,
daptomycin-related lipopeptide or other lipopeptide can be dissolved in any of the
commonly used intravenous fluids and administered by infusion. For lipopeptide
micelles, the lipopeptide is dissolved in an intravenous formulation under conditions in

which the lipopeptide is present at a concentration above its cmec. One having ordinary
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skill in the art may vary the pH, temperature or salt concentration following the teachings
of this invention to obtain an intravenous solution comprising lipopeptide micelles.
Further, onc may sonicate the lipopeptide solution in order to obtain lipopcptide
liposomes. Intravenous formulations may include carriers, excipients or stabilizers
including, without limitation, calcium, human serum albumin, citrate, acetate, calcium
chloride, carbonate, and other salts. Intravenous fluids include, without limitation,
physiological saline or Ringer’s solution. Daptomycin or daptomycin-related lipopeptide
also may be placed in injectors, cannulae, catheters and lines.

Formulations for parenteral administration can be in the form of aqueous
or non-aqueous isotonic sterile injection solutions or suspensions. These solutions or
suspensions can be prepared from sterile powders or granules having one or more of the
carricrs mentioncd for usc in the formulations for oral administration. Lipopeptide
micelles may be particularly desirable for parenteral administration. The compounds can
be dissolved in polyethylene glycol, propylene glycol, ethanol, corn oil, benzyl alcohol,
sodium chloride, and/or various buffers. For intramuscular preparations, a sterile
formulation of a lipopeptide compound or a suitable soluble salt form of the compound,
for example the hydrochloride salt, can be dissolved and administered in a pharmaceutical
diluent such as Water-for-Injection (WFI), physiological saline or 5% glucose.

Lipopeptide micelles may be particularly desirable for parenteral
administration because they are likely to cause no local irritation at the site of injection.
Without wishing to be bound by any theory, it is likely that lipopeptide micelles will
cause less local irritation than monomeric lipopeptides because the lipid tails, which
might cause irritation upon injection, will be sequestered in the interior of the micelle,
while the peptide nucleus, which is less likely to cause local irritation than the lipid tail,
will be exposed to the tissue. Lipopeptide micelles may be prepared for intramuscular
and parenteral preparations by following the teachings of this invention to obtain a
preparation comprising lipopeptide micelles. Further, one may sonicate the lipopeptide
solution in order to obtain lipopeptide liposomes. A suitable insoluble form of the

compound also may be prepared and administered as a suspension in an aqueous base or a
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pharmaceutically acceptable oil base, e.g., an ester of a long chain fatty acid such as ethyl
oleate.

Injcctable depot forms may be madce by forming microcncapsulated
matrices of the compound in biodegradable polymers such as polylactide-polyglycolide.
Depending upon the ratio of drug to polymer and the nature of the particular polymer
employed, the rate of drug release can be controlled. Examples of other biodegradable
polymers include poly(orthoesters) and poly(anhydrides). Depot injectable formulations
are also prepared by entrapping the drug in microemulsions that are compatible with body
tissues.

For topical use the compounds and micelles of the present invention can
also be prepared in suitable forms to be applied to the skin, or mucus membranes of the
nosc and throat, and can takc the form of crcams, ointments, liquid sprays or inhalants,
lozenges, or throat paints. Such topical formulations further can include chemical
compounds such as dimethylsulfoxide (DMSO) to facilitate surface penetration of the
active ingredient. For topical preparations, a sterile formulation of daptomycin,
daptomycin-related lipopeptide, suitable salt forms thereof, or a lipopeptide micelle may
be administered in a cream, ointment, spray or other topical dressing. Topical
preparations may also be in the form of bandages that have been impregnated with
purified daptomycin, daptomycin-related lipopeptide or a lipopeptide micelle
composition.

For application to the eyes or cars, the compounds of the present invention
can be presented in liquid or semi-liquid form formulated in hydrophobic or hydrophilic
bases as ointments, creams, lotions, paints or powders.

For rectal administration the compounds of the present invention can be
administered in the form of suppositories admixed with conventional carriers such as
cocoa butter, wax or other glyceride.

For aerosol preparations, a sterile formulation of purified daptomycin or a
daptomycin-related lipopeptide or salt form of the compound may be used in inhalers,

such as metered dose inhalers, and nebulizers. A sterile formulation of a lipopeptide
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micelle may also be used for acrosol preparation. Aerosolized forms may be especially
useful for treating respiratory infections, such as pneumonia and sinus-based infections.

Alternatively, the compounds of the present invention can be in powder
form for reconstitution in the appropriate pharmaceutically acceptable carrier at the time
of delivery. If the powder form is to be reconstituted as lipopeptide micelles, the powder
may comprise a buffer and/or salt such that reconstitution with a particular quantity of
sterile water or saline will cause the lipopeptide to form micelles. Alternatively, the
powder form may contain instructions regarding the quantity and type of
pharmaceutically acceptable carrier is to be used to reconstitute the lipopeptide in order to
obtain micelles. In another embodiment, the unit dosage form of the compound can be a
solution of the compound, a salt thereof, or a lipopeptide micelle in a suitable diluent in
sterile, hermetically scaled ampules. The concentration of the compound in the unit
dosage may vary, e.g. from about 1 percent to about 50 percent, depending on the
compound used and its solubility and the dose desired by the physician. If the
compositions contain dosage units, each dosage unit preferably contains from 50-500 mg
of the active material. For adult human treatment, the dosage employed preferably ranges
from 100 mg to 3 g, per day, depending on the route and frequency of administration.

In a further aspect, this invention provides a method for treating an
infection, especially those caused by gram-positive bacteria, in humans and other animals.
The term “treating” is used to denote both the prevention of an infection and the control
of an established infection after the host animal has become infected. An established
infection may be one that is acute or chronic. The method comprises administering to the
human or other animal an effective dose of a compound of this invention. An effective
dose is generally between about 0.1 and about 25 mg/kg purified daptomycin,
daptomycin-related lipopeptide or pharmaceutically acceptable salts thereof. The
daptomycin or daptomycin-related lipopeptide may be monomeric or may be part of a
lipopeptide micelle. A preferred dose is from about 1 to about 25 mg/kg of purified

daptomycin or daptomycin-related lipopeptide or pharmaceutically acceptable salts
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thereof. A more preferred dose is from about 1 to 12 mg/kg purified daptomycin or a
pharmaceutically acceptable salt thereof.

In onc ecmbodiment, the invention provides a method for trcating an
infection, especially those caused by gram-positive bacteria, in a subject with a
therapeutically-effective amount of daptomycin or other antibacterial lipopeptide. The
daptomycin or antibacterial lipopeptide may be monomeric or in a lipopeptide micelle.
Exemplary procedures for delivering an antibacterial agent are described in U.S. Patent
No. 5,041,567, issued to Rogers and in PCT patent application number EP94/02552
(publication no. WO 95/05384), the entire contents of which documents are incorporated
in their entirety herein by reference. As used herein the phrase "therapeutically-effective
amount" means an amount of daptomycin or antibacterial lipopeptide according to the
present invention that prevents the onsct, alleviates the symptoms, or stops the
progression of a bacterial infection. The term "treating" is defined as administering, to a
subject, a therapeutically-effective amount of a compound of the invention, both to
prevent the occurrence of an infection and to control or eliminate an infection. The term
"subject", as described herein, is defined as a mammal, a plant or a cell culture. In a
preferred embodiment, a subject is a human or other animal patient in need of lipopeptide
compound treatment.

The lipopeptide antibiotic compound can be administered as a single daily
dose or in multiple doses per day. The treatment regime may require administration over
extended periods of time, e.g., for several days or for from two to four weeks. The
amount per administered dose or the total amount administered will depend on such
factors as the nature and severity of the infection, the age and general health of the
patient, the tolerance of the patient to the antibiotic and the microorganism or
microorganisms involved in the infection. A method of administration is disclosed in
United States Serial No. 09/406,568, filed September 24, 1999, herein incorporated by
reference, which claims the benefit of U.S. Provisional Application Nos. 60/101,828,
filed September 25, 1998, and 60/125,750, filed March 24, 1999,
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The methods of the present invention comprise administering purified
daptomycin or other lipopeptide antibiotic, or pharmaceutical compositions thereof to a
paticnt in nced thercof in an amount that is cfficacious in reducing or climinating the
gram-positive bacterial infection. The daptomycin or lipopeptide antibiotic may be either
monomeric or may be present in a lipopeptide micelle. The antibiotic may be
administered orally, parenterally, by inhalation, topically, rectally, nasally, buccally,
vaginally, or by an implanted reservoir, external pump or catheter. The antibiotic may be
prepared for opthalmic or acrosolized uses. Purified daptomycin, lipopeptide antibiotic,
or pharmaceutical compositions thereof also may be directly injected or administered into
an abscess, ventricle or joint. Parenteral administration includes subcutancous,
intravenous, intramuscular, intra-articular, intra-synovial, cisternal, intrathecal,
intrahepatic, intralcsional and intracranial injcction or infusion. In a preferred
embodiment, daptomycin or other lipopeptide is administered intravenously,
subcutaneously or orally.

The method of the instant invention may be used to treat a patient having a
bacterial infection in which the infection is caused or exacerbated by any type of gram-
positive bacteria. In a preferred embodiment, purified daptomycin, daptomycin-related
lipopeptide, other lipopeptide or pharmaceutical compositions thereof are administered to
a patient according to the methods of this invention. In another preferred embodiment,
the bacterial infection may be caused or exacerbated by bacteria including, but not limited
to, methicillin-susceptible and methicillin-resistant staphylococci (including
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus,
Staphylococcus hominis, Staphylococcus saprophyticus, and coagulase-negative
staphylococci), glycopeptide intermediary- susceptible Staphyvlococcus aureus (GISA),
penicillin-susceptible and penicillin-resistant streptococci (including Streprococcus
prneumoniae, Streptococcus pyogenes, Streptococcus agalactiae, Streptococcus avium,
Streptococcus bovis, Streptococcus lactis, Streptococcus sangius and Streptococci Group
C, Streptococci Group G and viridans streptococci), enterococci (including vancomycin-

susceptible and vancomycin-resistant strains such as Enterococcus faecalis and
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Enterococcus faecium), Clostridium difficile, Clostridium clostridiiforme, Clostridium
innocuum, Clostridium perfringens, Clostridium ramosum, Haemophilus influenzae,
Listeria monocytogenes, Corynebacterium jeikeium, Bifidobacterium spp., Fubacterium
aerofaciens, Eubacterium lentum, Lactobacillus acidophilus, Lactobacillus casei,
Lactobacilllus plantarum, Lactococcus spp., Leuconostoc spp., Pediococcus,
Peptostreptococcus anaerobius, Peptostreptococcus asaccarolyticus, Peptostreptococcus
magnus, Peptostreptococcus micros, Peptostreptococcus prevotii, Peptostreptococcus
productus, Propionibacterium acnes, and Actinomyces spp.

The antibacterial activity of daptomycin against classically “resistant”
strains is comparable to that against classically *“susceptible” strains in in vifro
experiments. In addition, the minimum inhibitory concentration (MIC) value for
daptomycin against susccptiblc strains is typically 4-fold lowcr than that of vancomycin.
Thus, in a preferred embodiment, purified daptomycin, daptomycin-related lipopeptide
antibiotic, or pharmaceutical compositions thereof are administered according to the
methods of this invention to a patient who exhibits a bacterial infection that is resistant to
other antibiotics, including vancomycin. In addition, unlike glycopeptide antibiotics,
daptomycin exhibits rapid, concentration-dependent bactericidal activity against gram-
positive organisms. Thus, in a preferred embodiment, purified daptomycin, lipopeptide
antibiotic, or pharmaceutical compositions thereof are administered according to the
methods of this invention to a patient in need of rapidly acting antibiotic therapy.

The method of the instant invention may be used for a gram-positive
bacterial infection of any organ or tissue in the body. These organs or tissue include,
without limitation, skeletal muscle, skin, bloodstream, kidneys, heart, lung and bone. The
method of the invention may be used to treat, without limitation, skin and soft tissue
infections, bacteremia and urinary tract infections. The method of the invention may be
used to treat community acquired respiratory infections, including, without limitation,
otitis media, sinusitis, chronic bronchitis and pneumonia, including pneumonia caused by
drug-resistant Streptoococcus pneumoniae or Haemophilus influenzae. The method of

the invention also may be used to treat mixed infections that comprise different types of
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gram-positive bacteria, or which comprise both gram-positive and gram-negative bacteria,
including aerobic, caprophilic or anaerobic bacteria. These types of infections include
intra-abdominal infcctions and obstetrical/gynccological infections. The methods of the
invention may be used in step-down therapy for hospital infections, including, without
limitation, pneumonia, intra-abdominal sepsis, skin and soft tissue infections and bone
and joint infections. The method of the invention also may be used to treat an infection
including, without limitation, endocarditis, nephritis, septic arthritis and osteomyelitis. In
a preferred embodiment, any of the above-described diseases may be treated using
purified daptomycin, lipopeptide antibiotic, or pharmaceutical compositions thereof.
Further, the diseases may be treated using daptomycin or lipopeptide antibiotic in either a
monomeric or micellar form.

Daptomycin, daptomycin-rclated lipopeptide or other lipopeptide may also
be administered in the diet or feed of a patient or animal. It administered as part of a total
dietary intake, the amount of daptomycin or other lipopeptide can be less than 1% by
weight of the diet and preferably no more than 0.5% by weight. The diet for animals can
be normal foodstuffs to which daptomycin or lipopeptide can be added or it can be added
to a premix.

The method of the instant invention may also be practiced while
concurrently administering one or more antifungal agents and/or one or more antibiotics
other than daptomycin or other lipopeptide antibiotic. Co-administration of an antifungal
agent and an antibiotic other than daptomycin or another lipopeptide antibiotic may be
useful for mixed infections such as those caused by different types of gram-positive
bacteria, those caused by both gram-positive and gram-negative bacteria, or those that
caused by both bacteria and (ungus. Furthermore, daptomycin or other lipopeptide
antibiotic may improve the toxicity profile of one or more co-administered antibiotics. It
has been shown that administration of daptomycin and an aminoglycoside may ameliorate
renal toxicity caused by the aminoglycoside. In a preferred embodiment, an antibiotic

and/or antifungal agent may be administered concurrently with purified daptomycin, other
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lipopeptide antibiotic, or in pharmaceutical compositions comprising purified daptomycin
or another lipopeptide antibiotic.

Co-administration of another therapeutic agent with daptomycin or another
lipopeptide antibiotic may be performed using daptomycin or lipopeptide antibiotic in
either a monomeric or micellar form. As discussed supra, spherical lipopeptide micelles
can be used to help solubilize agents that exhibit low aqueous solubility. Further,
lipopeptide liposomes can be used to trap agents that are soluble in aqueous media inside
the vesicle of the liposomes. By following the teachings of the specification, one having
ordinary skill in the art would be able to make lipopeptide micelles comprising
therapeutic agents, such as anti-inflammatory agents, anti-fungal agents and other
antibiotics.

Antibactcrial agents and classcs thercof that may be co-administered with
daptomycin or other lipopeptide antibiotics include, without limitation, penicillins and
related drugs, carbapenems, cephalosporins and related drugs, aminoglycosides,
bacitracin, gramicidin, mupirocin, chloramphenicol, thiamphenicol, fusidate sodium,
lincomycin, clindamycin, macrolides, novobiocin, polymyxins, rifamycins,
spectinomycin, tetracyclines, vancomycin, teicoplanin, streptogramins, anti-folate agents
including sulfonamides, trimethoprim and its combinations and pyrimethamine, synthetic
antibacterials including nitrofurans, methenamine mandelate and methenamine hippurate,
nitroimidazoles, quinolones, fluoroquinolones, isoniazid, ethambutol, pyrazinamide, para-
aminosalicylic acid (PAS), cycloserine, capreomycin, ethionamide, prothionamide,
thiacetazone, viomycin, eveminomycin, glycopeptide, glycylecylcline, ketolides,
oxazolidinone; imipenen, amikacin, netilmicin, fosfomycin, gentamicin, ceftriaxone,
Ziracin, LY 333328, CL 331002, HMR 3647, Linezolid, Synercid, Aztreonam, and
Metronidazole, Epiroprim, OCA-983, GV-143253, Sanfetrinem sodium, CS-834,
Biapenem, A-99058.1, A-165600, A-179796, KA 159, Dynemicin A, DX8739, DU 6681;
Cefluprenam, ER 35786, Cefoselis, Sanfetrinem celexetil, HGP-31, Cefpirome, HMR-
3647, RU-59863, Mersacidin, KP 736, Rifalazil; Kosan, AM 1732, MEN 10700,
Lenapenem, BO 2502A, NE-1530, PR 39, K130, OPC 20000, OPC 2045, Veneprim, PD
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138312, PD 140248, CP 111905, Sulopenem, ritipenam acoxyl, RO-65-5788,
Cyclothialidine, Sch-40832, SEP-132613, micacocidin A, SB-275833, SR-15402, SUN
A0026, TOC 39, carumonam, Ccfozopran, Cefctamct pivoxil, and T 3811.

In a preferred embodiment, antibacterial agents that may be co-
administered with daptomycin according to this invention include, without limitation,
imipenen, amikacin, netilmicin, fosfomycin, gentamicin, ceftriaxone, teicoplanin, Ziracin,
LY 333328, CL 331002, HMR 3647, Linezolid, Synercid, Aztreonam, and
Metronidazole.

Antifungal agents that may be co-administered with daptomycin or other
lipopeptide antibiotic include, without limitation, Caspofungen, Voriconazole,
Sertaconazole, IB-367, FK-463, L.Y-303366, Sch-56592, Sitafloxacin, DB-289 polyenes,
such as Amphotcricin, Nystatin, Primaricin; azolcs, such as Fluconazolc, Itraconazolc,
and Ketoconazole; allylamines, such as Naftifine and Terbinafine; and anti-metabolites
such as Flucytosine. Other antifungal agents include without limitation, those disclosed
in Fostel et al., Drug Discovery Today 5:25-32 (2000), herein incorporated by reference.
Fostel et al. disclose antifungal compounds including Corynecandin, Mer-WF3010,
Fusacandins, Artrichitin/LL 15G256vy, Sordarins, Cispentacin, Azoxybacillin,
Aureobasidin and Khafrefungin.

Daptomycin or other lipopeptide antibiotic, including daptomycin-related
lipopeptides, may be administered according to this method until the bacterial infection is
eradicated or reduced. In one embodiment, daptomycin or other lipopeptide is
administered for a period of time from 3 days to 6 months. In a preferred embodiment,
daptomycin or other lipopeptide is administered for 7 to 56 days. In a more preferred
embodiment, daptomycin or other lipopeptide is administered (or 7 to 28 days. In an
even more preferred embodiment, daptomycin or other lipopeptide is administered for 7
to 14 days. Daptomycin or other lipopeptide may be administered for a longer or shorter

time period if it is so desired.
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In order that this invention may be more fully understood, the following
examples are set forth. These examples are for the purpose of illustration only and are not

to be construed as limiting the scope of the invention in any way.

EXAMPLE 1

A fermentation culture of S. roseosporus NRRL Strain 15998 is conducted
in a controlled decanoic acid feed fermentation at levels that optimize the production of
the antibiotic while minimizing the production of contaminants. The residual decanoic
acid feed is measured by gas chromatography and the target residual level is 10 ppm
decanoic acid from the start of induction (approximately at hour 30) until harvest.
Centrifugation of the culture and subsequent analysis of the clarified broth are used to
mcasurc the production of daptomycin by HPLC. The harvest titer is typically between
2.1 and 2.6 grams per liter of fermentation broth.

The fermentation is harvested either by microfiltration using a Pall-Sep or
by full commercial-scale centrifugation and depth filter. The clarified broth is applied to
an anion exchange resin, Mitsubishi FP-DA 13, washed with 30 mM NacCl at pH 6.5 and
eluted with 300 mM NacCl at pH 6.0-6.5. Alternatively, the FP-DA 13 column is washed
with 60 mM NacCl at pH 6.5 and eluted with 500 mM NaCl at pH 6.0-6.5. The eluate is
applied to a HIC resin, HP-20ss, washed with 30% acetonitrile, and eluted with 35%
acetonitrile at pH 4.0-5.0. Alternatively, the HIC resin is washed with 45% isopropyl
alcohol and cluted with 55-60% isopropyl alcohol. The ¢luate is applied to FP-DA 13
resin and washed and eluted as before. The final anion exchange step reduces solvent by
one third or more. Reverse osmosis diafiltration and concentration at pH 1.5-2.5 is
performed using an 0.2 um filter and the daptomycin preparation is (rozen. A [inal
reverse osmosis diafiltration is conducted with Water-For-Injection (WFI) to wash
daptomycin and adjust its concentration prior to sterile-filling. Vials or bulk quantities of
daptomycin are then lyophilized.

EXAMPLE 2
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Daptomycin was produced in a fermentation culture of S. roseosporus and
partially purified Daptomycin (9.9 Kg) was purified by microfiltration from 5500 liters of
fermentation broth by the mcthod described in United States Patent 4,885,243, The
partially purified daptomycin was further puritied by the method described in US. Pat.
No. 4,874,843, and resulted in a bulk daptomycin preparation with a purity of 91%. The
daptomycin preparation contained fourteen impurities by HPLC analysis (see Example
10). The daptomycin preparation was applied to a Poros P150 anion exchange resin (PE
Biosystems) in Tris buffer pH 7.0 containing 6M urea and allowed to bind to the resin.
The resin was washed with three column volumes of buffer prior to initiation of a NaCl
gradient in the same buffer. Alternatively, the contaminants can be effectively removed
from the column with a fixed salt level of 30 mM NaCl. The elution of purified
daptomycin from the resin occurrcd at approximately 300 mM NaCl during a 0 to 1000
mM NaCl gradient. Daptomycin cluted from the column was greater than 99 % pure as
measured by the “first” HPLC method. The purified daptomycin contained only one
detectable daptomycin contaminant. Anhydro-daptomycin and B-isomer were
undetectable (less than 0.01% contamination). The level of the unidentified contaminant

was greater than 0.1% and less than 0.5%.

EXAMPLE 3

A bulk daptomycin preparation with a purity of 91% was prepared as
described in Example 2. The product was applied to a Poros D50 anion exchange resin
(PE Biosystems) in an acetate buffer pH 7.0 containing 6M urea. The Poros D50 resin
was washed and eluted in the same manner as described in Example 2. Daptomycin
eluted (rom the column was 96.92 % pure as measured by the “second” HPLC method.
The product of this invention contained only two of the initial fourteen impurities (less
than 0.5% contamination). Anhydro-daptomycin could not be detected in the purified
daptomycin preparation (less than 0.01% contamination and with precise quantitation at

less than 0.05%).
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EXAMPLE 4

A fermentation broth containing daptomycin was produced as described in
Examplc 2. The fermentation broth was clarificd by microfiltration. The clarificd
product was extracted with 20% n-butanol or iso-butanol at pH 4.5 (one part butanol to
four parts clarified solution). Re-extraction of the clarified solution was performed to
achieve a yield of partially purified daptomycin of greater than 90% of the total
daptomycin in the clarified solution. Daptomycin was recovered from the butanol phase
by the addition of a pH 6.5 aqueous buffer in a volume that is one-half or more of the
volume of butanol to extract daptomycin from the butanol phase into the aqueous phase.
The butanol extraction step resulted in a partially purified daptomycin preparation that
was purified 5-fold and concentrated 10-fold relative to the clarified solution.

The aqucous daptomycin preparation was then purificd by the method
disclosed in US. Pat. No. 4,874,843, resulting in daptomycin that was 91% pure.
Daptomycin contained fourteen impurities. The product was applied to a Poros D50 resin
in a Tris buffer at pH 7.0 containing 6M urea. The resin was washed with three bed
volumes of Tris buffer at pH 7.0 containing 6M urea prior to initiation of a NaCl gradient
from 0 to 1000 mM in the same buffer. Elution of purified daptomycin from the resin
occurred at approximately 300 mM NaCl. Daptomycin was 98% pure as measured by the

“second” HPLC method.

EXAMPLE 5

Daptomycin is fermented as described in Example 2. The 5500 liters
fermentation broth contains 13 Kg daptomycin. The fermentation broth is directly
extracted with 20% n-butanol at pH 4.5, which partitions daptomycin into the butanol.
Re-extractions of the fermentation broth with butanol are performed to achieve a yield of
greater than 90% of the total daptomycin in the fermentation broth. The butanol phase is
extracted with an aqueous acetate buffer at pH 6.5, resulting in daptomycin that is
purified 5-fold (35%) and concentrated 10-fold relative to the fermentation broth. The

aqueous daptomycin is microfiltered by the method described in United States Patent
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4,885,243, then purified by the method of US. Pat. No. 4,874,843, This method results in
daptomycin with a purity of approximately 91%. Daptomycin contains 14 impurities by
thc HPLC mecthod uscd at the time of the prior art. The product is applicd to a Poros D50
resin column in a acetate bufter at pH 7.0 containing 6M urea. Washing and elution of’
the resin is performed as indicated in Example 2. The product of the chromatographic

step is approximately 98% to 99% pure as measured by the second HPLC method.

EXAMPLE 6

Daptomycin was produced in a fermentation culture of S. roseosporus
except a reduced residual decanoic acid feed was used in order to improve the quality of
the fermentation to about 10% purity when clarified by microfiltration or centrifugation.
The decanoic acid level was monitored and periodically adjusted to maintain the residual
decanoic acid levels at less than 50 ppm and preferably between 1 and 10 ppm during
fermentation. The fermentation broth was microfiltered by the method described in
United States Patent 4,885,243 to produce 12.1 Kg partially purified daptomycin from
5500 liters of fermentation broth. Clarified fermentation broth was bound to the anion
exchanger, FP-DA 13 (Mitsubishi) in acetate buffer at neutral pH, washed in acetate
buffer containing 30 mM NacCl, and subsequently eluted with acetate buffer at 300 mM
NaCl. This anion exchange step produced daptomycin with a purity of greater than 70%.
This partially purified daptomycin was further purified by the method of United States
Patent 4,874,843 with the modification that HP-20ss resin was used. Specifically, the
partially purified daptomycin was loaded on HP-20ss in acetate buffer containing 10%
acetonitrile, washed with acetate buffer containing 30% acetonitrile and eluted with 40%
acetonitrile in acetate buller, resulting in daptomycin with a purity ol about 94 to 96% as
measured by the “second” HPLC method. The product is subjected to modified buffer
enhanced anion exchange chromatography using Poros D50 resin as described in
Example 5. Daptomycin is greater than 99 % pure and contains only two of the fourteen

impurities produced by methods described in the prior art.
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EXAMPLE 7

A daptomycin preparation with a purity of 93% was prepared as described
in Example 2. The product was applicd to a Poros P150 rcsin (PE Biosystems) in an
acctate buffer pH 6.0 containing 2M urea. The Poros P150 resin was washed with three
column volumes of the buffer. Daptomycin was eluted from the resin using a 0 to 400
mM NaCl gradient in the acetate buffer pH 6.0 containing 2M urea. Daptomycin eluted
between 150 and 300 mM NaCl. Daptomycin eluted from the column was 99.0 to 99.5 %
pure as measured by the “first” HPLC method. Daptomycin contained trace amounts of
four impurities that were less than 1% of the total of daptomycin. Anhydro-daptomycin
could not be detected in the purified daptomycin preparation (less than 0.02%

contamination).

EXAMPLE 8
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A daptomycin preparation with a purity of 93% was prepared as described
in Example 2. The product was applied to a Poros P150 resin (PE Biosystems) in an
acctatc buffer pH 6.0 containing 2M urca. The column was washcd with six column
volumes of 60 mM NaCl in acetate bufter pH 6.0 containing 2M urea (the “wash bufter”).

The wash buffer may vary from 50-75 mM NaCl. The wash removes virtually all
anhydro-daptomycin. Daptomycin is eluted with sixteen column volumes of 250 mM
NaCl in acetate buffer pH 6.0 containing 2M urea. Daptomycin is 98.5 to 99.5% pure as
measured by the “first” HPLC method.

EXAMPLE 9

A daptomycin preparation as described in Example 2 was prepared using a
mcthod that significantly reduced the concentration of solvent required to perform the
HP-20ss chromatography. Unexpectedly, the solvent for elution of daptomycin, 40%
acetonitrile or 55-60% isopropyl alcohol, was reduced to 12% and 25%, respectively,
when HP-20ss chromatography was conducted at neutral pH rather than acidic pH as
described in United States Patent 4,874,843, In a preferred embodiment, pH shifts can be
used to recycle the HP-20ss resin without solvent removal.

After elution from a FP-DA13 column at pH 6.5-7.0, daptomycin is loaded
on an equilibrated HP-20ss column, such as one that has been equilibrated in 60 mM
acetate, pH 6.6. The column is washed with five to eight column bed volumes (CBV)
wash buffer. An exemplary wash buffer is 5% isopropyl alcohol/60mM acetate, pH 6.6.
Daptomycin is eluted from the column with elution buffer. An exemplary elution buffer
is two to three CBV 25% isopropyl alcohol/60 mM acetate pH 6.6. The column is
stripped with strip buffer. In one embodiment, the column is stripped with one CBV 40%
isopropyl alcohol/60 mM acetate pH 6.6-7.0. The daptomycin solution is adjusted to pH
3.5-4.0 and is reloaded on to the HP-20ss column in order to further enhance purity. In
one embodiment, the daptomycin eluted from the HP-20ss column at pH 6.5 is adjusted to
pH 3.5 using 0.25M phosphoric acid. The daptomycin solution is reloaded on the
previously stripped HP-20ss column that has been equilibrated in 60 mM acetate, pH 3.5.
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The column is washed with a pH adjusting buffer such that the pH is 6.5. An exemplary
pH adjusting buffer is five to eight CBV 5% isopropyl alcohol/60 mM acetate, pH 6.6.
The daptomycin is cluted with clution buffer and may be further purified by anion
exchange or other puritication methods, it desired. The HP-20ss column is stripped with
strip buffer and cleaned prior to reuse. An exemplary cleaning process includes washing
with three CBV 0.5M NaOH, washing with one CBV water, and then washing with
0.25M phosphoric acid prior to equilibration. The column may be stored in 0.5M NaOH.

EXAMPLE 10
Bulk daptomycin prepared as described in Example 2 was characterized
via semi-preparative HPLC and characterized by liquid chromatography/mass
spcctroscopy (LC/MS) using both positive and ncgative ion modes. An impurity profilc
of the bulk daptomycin prior to chromatography on the Poros P150 anion exchange resin
is shown in Table 3 and a chromatogram of the bulk daptomycin preparation is shown in

Fig. 12.
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Table 3
Impurity | Retention | Observed | Lilly ID Cubist % of Total Area
ID Time MW ID by HPLC
1 7.96 1638 LY212218| CB-131012 >0.5%, <1.0%
2 9.11 1638 CB-131011 <0.5%, >0.1%
3 11.54 745 LY213928 | CB-131008 >0.5%, <1.0%
4 12.28 1624 CB-131006 <0.5%, >0.1%
5 13.10 1618 Unknown-1 <0.5%, >0.1%
6 14.43 587 LY213827| CB-130989 >0.5%, <1.0%
7 14.43 1606 CB-131005 >0.5%, <1.0%
8 15.10 1620 LY213846 | CB-131010 >1.0%, <4.0%
Daptp— 16.68 1620 LY 146032 | CB-109187 >90%
mycin
9 17.92 874 Unknown-2 | <0.5%,>0.1%
10 19.57 1810 Unknown-3 <0.5%, >0.1%
11 19.57 1635 Unknown-4 | <0.5%,>0.1%
12 20.93 859 CB-131009 <0.5%, >0.1%
13 23.11 1602 LY178480 | CB-130952 >1.0, <4.0%
14 24.53 1634 LY109208 | CB-131078 <0.1

Impurity 1 (CB-131012), which elutes at approximately 7.96 minutes,
(MW: 1638) is proposed to be a lactone hydrolysis product of daptomycin (Fig. 4). The
rcsults scem to match LY212218 as previously identificd by Lilly as a decyl ring opened
derivative of daptomycin.

Impurity 2 (CB-131011), which elutes at approximately 9.11 minutes,
(MW: 1638) is also proposed to be a lactone hydrolysis product of the B-isomer (Fig. 5).

Impurity 3 (CB-131008), which elutes at approximately 11.54 minutes,

(MW: 745) is proposed to be a linear lipopeptide consisting of a five amino acid chain
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containing tryptophan, asparagine, aspartate, threonine and glycine with a decanoic acid
chain (Fig. 6). This result seems to match LY213928 as previously identified by Lilly.

Impurity 4 (CB-131006), which clutcs at approximatcly 12.28 minutcs,
(MW: 1624) is proposed to be an oxidative analog of daptomycin in which the amino acid
tryptophan has been oxidized to kynuric acid (Fig. 7).

Impurity 5, which elutes at approximately 13.10 minutes, (MW: 1618) has
not yet been assigned a structure.

Impurity 6 (CB-130989) and Impurity 7 (CB-131005) co-clute at
approximately 14.43 minutes. CB-130989 (MW: 587) seems to match LY213827 a
linear lipopeptide consisting of a three amino acid chain of tryptophan, asparagine and
aspartate with a decanoic acid chain (Fig. 8), as previously identified by Lilly. CB-
131005 (MW:1606) corrcsponds to a daptomycin analog in which the decanoic acid lacks
one methyl group (Fig. 9).

Impurity 8 (CB-131010), elutes at approximately 15.10 minutes, (MW:
1620) matches LY213846 (B3-isomer) as previously identified by Lilly (Fig. 2). Levels of
B-isomer are greater than 1%.

Impurity 9, which elutes at approximately 17.92 minutes (MW: 874), has
not yet been assigned a structure.

Impurity 10 and 11, which co-elute at approximately 19.57 minutes, have
not been assigned a structure.

Impurity 12 (CB-131009), which elutes at 20.93 minutes (MW: 859), is
proposed to be a linear lipopeptide consisting of a six amino acid chain of tryptophan,
asparagine, aspartate, threonine, glycine and ornithine with a decanoic acid chain (Fig.
10).

Impurity 13 (CB-130952), which elutes at approximately 23.11 minutes
(MW: 1602), is proposed to be anhydro-daptomycin (Fig. 3), and appears to be the same
as LY 178480. Levels of anhydro-daptomycin are greater than 1%.

Impurity 14 (CB-131078), which elutes at approximately 24.53 minutes
(MW: 1634), appears to be the same as LY 109208, previously identified by Lilly as a
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daptomycin analog containing an extra methyl group in the decanoic acid chain (Fig. 11).
The bulk daptomycin may be purified on Poros P150 as described above in
Examples 2 or 7-8 or may be purificd on Poros D50 as described above in Examples 3-5.
After purification on Poros P150 as described in Example 2, a chromatogram (Fig. 13)
shows that daptomycin purity is greater than 99.0%, with B-isomer and anhydro-
daptomycin below the level of detection (less than 0.05% of total). There is one
unidentified impurity which is present in a quantity of greater than 0.1% but less than

0.5%.

EXAMPLE 11

A fermentation culture of S. roseosporus NRRL Strain 15998 is conducted
in a controlled decanoic acid feed fermentation at Icvels that optimize the production of
the antibiotic while minimizing the production of contaminants. The residual decanoic
acid feed is measured by gas chromatography and the target residual level is 10 ppm
decanoic acid from the start of induction (approximately at hour 30) until harvest.
Centrifugation of the culture and subsequent analysis of the clarified broth are used to
measure the production of daptomycin by HPLC. The harvest titer is typically between
1.0 and 3.0 grams per liter of fermentation broth.

The fermentation is harvested either by microfiltration using a Pall-Sep or
by full commercial-scale centrifugation and depth filter. The clarified broth is applied to
an anion exchange resin, Mitsubishi FP-DA 13, washed with 30 mM NaCl at pH 6.5 and
cluted with 300 mM NaCl at pH 6.0-6.5. Alternatively, the FP-DA 13 column is washed
with 60 mM NaCl at pH 6.5 and eluted with 500 mM NaCl at pH 6.0-6.5. The pH is
adjusted to 3.0 to 4.8 and the temperature is adjusted to 2-15°C. Under these conditions,
daptomycin forms a micelle. The micellar daptomycin solution is purified by washing
the micellar preparation while it is retained on a ultrafilter using a 10,000 NMW filter
(AG Technology Corp. UF hollow fiber or equivalent) in any configuration. The
daptomycin micelles are retained by the filter, but a large number of impurities are

eliminated because they pass through the 10,000 NMW filter. Ultrafiltration of
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daptomycin micelles increases daptomycin purity from approximately 40% to 80% or
greater.

The cluate 1s applicd to a HIC resin, HP-20ss, washed with 30%
acctonitrile, and eluted with 35% acetonitrile at pH 4.0-5.0. Alternatively, the HIC resin
is washed with 20-30% isopropyl alcohol and eluted with 30-40% isopropyl alcohol at pH
3.5-6.5. Under these conditions of increased solvent and a higher pH of 6.0-7.5,
daptomycin reverts to a single, non-micelle state. The eluate is applied to FP-DA 13 resin
column and washed and eluted as before. The final anion exchange step reduces solvent
by one third or more. Reverse osmosis diafiltration and concentration at pH 1.5-2.5 is
performed using an 0.2 um filter and the daptomycin preparation is frozen. A final
reverse osmosis diafiltration is conducted with Water-For-Injection (WFI) to wash
daptomycin and adjust its concentration prior to sterile-filling. Vials or bulk quantitics of

daptomycin are then lyophilized.

EXAMPLE 12
Lyophilized daptomycin purified as described in any of the above-
described examples, such as that described in Example 11, is reconstituted in physiologic
saline (approximately 140 mM NaCl) at a pH of 4.0-5.0. Under these conditions,
daptomycin is present as a micelle, and can be used for injection or intravenous,

parenteral, oral or topical administration.

EXAMPLE 13
Daptomycin is produced by fermentation and clarified from the broth by
microfiltration as described in Example 11. The clarified broth is applied to an anion
exchange resin, Mitsubishi FP-DA 13, washed with 30 mM NacCl at pH 6.5 and eluted
with 300 mM NacCl at pH 6.0-6.5 to give a daptomycin preparation that is approximately
40% pure. The eluate is adjusted to pH 3.5 with dilute phosphoric acid such that virtually
all of the daptomycin forms micelles. The micelle preparation is loaded on a 10,000

NMW ultrafiltration membrane. The daptomycin preparation is washed with 30 mM
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sodium acctatc pH 3.5 and at tcmpcraturcs of up to 15°C. The reduction in volume and
washing lowers the contamination level, which results in an 85% pure daptomycin
preparation. The daptomycin preparation can be further purified using any of the

methods described herein.

EXAMPLE 14

Daptomycin is produced by fermentation, clarified from the broth by
microfiltration, and fractionated on the FP-DA 13 resin as described in Example 11. The
cluatc 1s adjusted to pH 3.5 with dilutc phosphoric acid such that virtually all of the
daptomycin forms micelles. The micelle preparation is loaded on a 10,000 NMW
ultrafiltration membrane. The daptomycin preparation is washed with 30 mM sodium
acetate pH 3.5 and at temperatures of up to 15°C. The reduction in volume and washing
lowers the contamination level, which results in an 80-90% pure daptomycin preparation.
The daptomycin preparation can be further purified using any of the methods described

herein.

EXAMPLE 15

Daptomycin is produced by fermentation and clarified from the broth
using microfiltration as described in Example 11. The preparation is purified using
hydrophobic interaction chromatography, as described in United States Patent 4,874,843,
herein incorporated by reference. In this method, repeated column chromatography on
HP-20 and HP-20ss resin is used. Daptomycin purity is 93% with visible impurities on
HPLC chromatographs and measurable pyrogen. The product is diluted in water and its
pH was adjusted to pH 6.5 with NaOH or the equivalent. The daptomycin preparation is
filtered through a 10,000 NMW ultrafiltration membrane. Under these conditions,
daptomycin is monomeric and passes through the ultrafiltration membrane. The resulting
product remains 93% pure, but several impurities that had been present at 0.1-0.2% are
removed by the ultrafiltration membrane. In addition, pyrogen content is reduced to

undetectable levels.
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EXAMPLE 16
A daptomycin preparation of approximatcly 93% purity is prepared as
described in Example 15. The daptomycin preparation is converted to a micellar state by
lowering the pH to 4.7 with HCI or equivalent and chilling the daptomycin preparation to
2-5°C. The product is concentrated from 400 liters to three liters and to a final
concentration of approximately 100 mg/ml by filtration on a 10,000 NMW ultrafiltration
membrane. Under these conditions, daptomycin is retained by the membrane. This

rcsults in a large incrcasc in daptomycin concentration. The purity is approximatcly 93%.

EXAMPLE 17

A daptomycin preparation is prepared as described in Example 16. Vials
are filled with approximately 250 mg daptomycin and lyophilized. The daptomycin is
reconstituted in 50 ml of sterile 150 mM saline at a pH of 4.0-5.0 for administration to a
human or animal patient. The dose of daptomycin that is administered will depend upon
the nature of the infection, the age and weight of the patient, and the species of animal.
AtapH of 4.0-5.0 in 150 mM saline, the daptomycin will be present in a micellar state,
which is solublc and suitablc for intravenous, intramuscular or parcnteral injection. The
formulation will minimize any local irritation due to the lipopeptide nature of

daptomycin.

EXAMPLE 18
Daptomycin micelles were produced using daptomycin at a concentration
of 1.0 mg/mL in water at pH 4.0 at 25°C. The size of a daptomycin micelle was
measured using a Zetasizer (Malvern Instruments, Model 3000 HS). The count rate of

36.3, the cell type was a capillary cell, the detection angle (deg) was 90°, and the
wavelength (nm) was 633. Results indicated that the diameter of the micelle was 54 A,

which is about twice the diameter of a single monomeric daptomycin molecule. See Fig.
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18.

All publications and patent applications cited in this specification arc
herein incorporated by reference as if each individual publication or patent application
were specifically and individually indicated to be incorporated by reference. Although the
foregoing invention has been described in some detail by way of illustration and example
for purposes of clarity of understanding, it will be readily apparent to those of ordinary
skill in the art in light of the teachings of this invention that certain changes and
modifications may be made thereto without departing from the spirit or scope of the

appended claims.
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We claim:
1. A composition comprising
(a) cssentially purc daptomycin,
(b) daptomycin that is substantially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,
(c) daptomycin that is essentially free of anhydro-daptomycin and substantially
free of B-isomer of daptomycin,
(d) daptomycin that is free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin,
(e) daptomycin that is substantially free of each of impurities 1 to 14 defined by
peaks 1-14 shown in FIG. 12,
(f) daptomycin that is csscntially frec of cach of impuritics 1 to 14 defined by
peaks 1-14 shown in FIG. 12, or
(g) substantially pure daptomycin.
2. The composition of claim 1 comprising essentially pure daptomycin.
3. The composition of claim 1 compromising daptomycin that is
substantially free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.
4. The composition according to claim 3 that is essentially free of
anhydro-daptomycin.
5. The composition according to claim 3 that is free of anhydro-
daptomycin.
6. The composition of claim 1 that is substantially free of each of
impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12.
7. The composition according to claim 6 that is essentially free of each of
impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12.
8. The composition of claim 1, wherein daptomycin purity is measured

by HPLC.
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9. The composition of claim 1 further comprising a pharmaceutically
acceptable carrier or excipient.

10. A pharmaccutical composition according to claim 9, further
comprising one or more antibiotics, one or more antifungal agents, or both an antibiotic
and an antifungal agent.

11. The composition according to claim 1 wherein the daptomycin is
purified by a process comprising the steps of:

a)  supplying a fermentation broth;
b) fermenting Streptomyces roseosporus with a feed of n-decanoic acid

to produce daptomycin in the fermentation broth;

c) clarifying the fermentation broth to obtain a clarified solution;

d) subjecting the clarified solution to anion exchange chromatography to
obtain an enriched daptomycin preparation;

¢) subjecting the enriched daptomycin preparation to hydrophobic
interaction chromatography to obtain a semi-purified daptomycin preparation; and

f)  subjecting the semi-purified daptomycin preparation to anion
exchange chromatography to obtain the composition of claim 1.

12. The composition according to claim 11, wherein the feed of n-decanoic
acid is regulated to achieve a residual concentration of n-decanoic acid of no more than
50 parts per million (ppm) during fermentation.

13. The composition according to claim 11, wherein said clarifying
comprises filtration or centrifugation and depth filtration.

14. The composition according to claim 11, wherein the anion exchange
chromatography in d) is performed using a resin comprising a copolymer of 2-
methacrylic acid and ethyleneglycol dimethacrylate (EDGM).

15. The composition according to claim 11, wherein the hydrophobic
intcraction chromatography is performed using a resin comprising a co-polymer of cross-

linked divinylbenzene/stryene.
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16. The composition according to claim 15, wherein the hydrophobic
interaction chromatography is performed at neutral pH and a solvent concentration that is
rcduced compared to the solvent concentration uscd when performing the hydrophobic
interaction chromatography at acidic pH.

17. The composition according to claim 16, wherein the resin is recycled
by loading the column at an acidic pH and eluting the column at a neutral pH.

18. The composition according to claim 11, wherein the anion exchange
chromatography in f) is performed using a resin comprising a copolymer of 2-methacrylic
acid and ethyleneglycol dimethacrylate (EDGM).

19. The composition according to claim 11, wherein the anion exchange
chromatography is used to reduce the level of solvent in the clarified solution.

20. The composition according to claim 11, whercin the anion cxchange
chromatography is performed via continuous flow chromatography.

21. The composition according to claim 11, wherein the process further
comprises the step of filtering daptomycin.

22. The composition according to claim 11, wherein the process further
comprises the step of depyrogenating daptomycin using ultrafiltration.

23. The composition according to claim 22 wherein said depyrogenating
comprises the steps of:

1) providing a daptomycin solution under conditions in which the
daptomycin is in a monomeric and nonmicellar state;

1) filtering the daptomycin solution under conditions in which the
daptomycin passes through the filter but pyrogens do not pass through the filter;

ii1) subjecting the daptomycin solution to conditions [orming a daptomycin
aggregate,

iv) filtering the daptomycin aggregate under conditions in which the
daptomycin aggregate is retained on the filter; and

v) collecting the daptomycin aggregate.
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24. The composition according to claim 22, wherein the process further
comprises the step of lyophilizing daptomycin.

25. The composition according to claim 22, whercin the anion cxchange
chromatography is performed via radial flow chromatography.

26. The composition according claim 11, wherein said clarifying
comprises microfiltration or centrifugation.

27. The composition according to claim 11, wherein the process further
comprises the steps of filtering and concentrating daptomycin.

28. The composition according to claim 11, wherein the process further
comprises the step of separating the enriched daptomycin from low molecular weight
material by ultrafiltration.

29. The composition according to claim 28, whercin the proccess further
comprises the step of depyrogenating the daptomycin.

30. The composition of claim 1 comprising substantially pure daptomycin.

31. The pharmaceutical composition of claim 9 comprising essentially
pure daptomycin.

32. The pharmaceutical composition of claim 9 comprising daptomycin
that is substantially free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.

33. The pharmaceutical composition of claim 9 comprising daptomycin
that is essentially free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.

34. The pharmaceutical composition of claim 9 comprising daptomycin
that is [ree of anhydro-daptomycin and substantially (ree of B-isomer ol daptomycin.

35. The pharmaceutical composition of claim 9 comprising daptomycin
that is substantially free of each of impurities 1 to 14 defined by peaks 1-14 shown in
FIG. 12.

36. The pharmaceutical composition of claim 9 comprising daptomycin

that is essentially free of each of impurities | to 14 defined by peaks 1-14 shown in FIG.
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12.

37. The pharmaceutical composition of claim 9 comprising substantially
purc daptomycin.

38. A method for preparing a pharmaceutical composition comprising
combining the composition of claim 1 with a pharmaceutically acceptable carrier or
excipient.

39. The method of claim 38 wherein the composition is essentially pure
daptomycin.

40. The method of claim 38 wherein the composition is daptomycin that is
substantially free of anhydro-daptomycin and substantially free of B-isomer of
daptomycin.

41. The mcthod of claim 38 whercin the composition is daptomycin that is
essentially free of anhydro-daptomycin and substantially free of B-isomer of daptomycin.

42. The method of claim 38 wherein the composition is daptomycin that is
free of anhydro-daptomycin and substantially free of B-isomer of daptomyecin.

43. The method of claim 38 wherein the composition is daptomycin that is
substantially free of each of impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12.

44. The method of claim 38 wherein the composition is daptomycin that is
essentially free of each of impurities 1 to 14 defined by peaks 1-14 shown in FIG. 12.

45. The method of claim 38 wherein the composition is substantially pure
daptomycin.

46. A pharmaceutical composition prepared by the method of claim 38.

47. The pharmaceutical composition of claim 46 wherein the composition
is essentially pure daptomycin.

48. The pharmaceutical composition of claim 46 wherein the composition
is daptomycin that is substantially free of anhydro-daptomycin and substantially free of
B-isomer of daptomycin.

49, The pharmaceutical composition of claim 46 wherein the composition

1s daptomycin that is essentially free of anhydro-daptomycin and substantially free of
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B-isomer of daptomycin.

50. The pharmaceutical composition of claim 46 wherein the composition
1s daptomycin that is frec of anhydro-daptomycin and substantially frec of B-isomer of
daptomycin.

51. The pharmaceutical composition of claim 46 wherein the composition
is daptomycin that is substantially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

52. The pharmaceutical composition of claim 46 wherein the composition
is daptomycin that is essentially free of each of impurities 1 to 14 defined by peaks 1-14
shown in FIG. 12.

53. The pharmaceutical composition of claim 46 wherein the composition

1s substantially purc daptomycin.
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ABSTRACT

The invention discloses highly purified daptomycin and to pharmaceutical
compositions comprising this compound. Thec invention discloscs a mcthod of purifying
daptomycin comprising the sequential steps of anion exchange chromatography,
hydrophobic interaction chromatography and anion exchange chromatography. The
invention also discloses a method of purifying daptomycin by modified buffer enhanced
anion exchange chromatography. The invention also discloses an improved method for
producing daptomycin by fermentation of Streptomyces roseosporus. The invention also
discloses high pressure liquid chromatography methods for analysis of daptomycin purity.
The invention also discloses lipopeptide micelles and methods of making the micelles.
The invention also discloses methods of using lipopeptide micelles for purifying
lipopeptide antibiotics, such as daptomycin. The invention also discloscs using

lipopeptide micelles therapeutically.
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