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Title of Invention: 
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Electronic Acknowledgement Receipt 

EFS ID: 25372581 

Application Number: 14179862 

International Application Number: 

Confirmation Number: 7725 

Title of Invention: 
MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT LEAST ONE ACTIVE 

PHARMACEUTICAL INGREDIENT 

First Named Inventor/Applicant Name: Michael J. Zaworotko 

Customer Number: 23628 

Filer: Jessica Russell Colantonio/Allison Parker 

Filer Authorized By: Jessica Russell Colantonio 

Attorney Docket Number: U0157.70023US02 
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Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 
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Number Message Digest Part /.zip (if appl.) 

24633 

1 Miscellaneous Incoming Letter U015770023US02-TRN-JQC.pdf no 1 
3d523e2c28b9f3b2ca419dfa87a58293d6fc 

a04e 

Warnings: 

Information: 

31453 

2 Fee Worksheet (S806) U015770023US02-FEE-JQC.pdf no 1 
731249d236e36a 11833 ·14Jsbada 1953455 

110e6f 

Warnings: 

Information: 

23274 

3 Extension ofTime U015770023US02-EXT-JQC.pdf no 1 
5 3d 3165 e4 2ba878a SbS 50864 5 809 3 63 ea8 

06a3a2 

Warnings: 
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163394 

4 
U015770023US02-AMN-JQC. 

pdf 
yes 15 

e9ae1 5c72eefd98f356aafdbb4ff4c3925012 
31d 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment/Req. Reconsideration-After Non-Final Reject 1 1 

Claims 2 7 

Applicant Arguments/Remarks Made in an Amendment 8 15 

Warnings: 

Information: 

30945 

5 Fee Worksheet (SB06) fee-info.pdf no 2 
21 a7e4599fSee22f484f0d 1 e5b0217b30431 

1c82 

Warnings: 

Information: 

Total Files Size (in bytes) 273699 
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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 181 O), 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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Doc Code: TRAN.LET 
Document Description: Transmittal Letter 

USED IN LIEU OF PTO/SB/21 (07-09) 

Application Number 14/179,862-Conf. #7725 

TRANSMITTAL Filing Date 
February 13, 2014 

FORM First Named Inventor 
Michael J. Zaworotko 

Art Unit 
1627 

Examiner Name 
S. Javanmard (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number 
U0157.70023US02 

ENCLOSURES ( Check all that apply) 

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

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

[;] Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application 

D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address 

D Status Letter 

[;] Extension of Time Request D Terminal Disclaimer □ Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund 

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

□ Certified Copy of Priority 
Document(s) 

D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm Name WOLF, GREENFIELD & SACKS, P.C. 
Signature 

/Jessica R. Colantonio/ 

Printed name 
Jessica R. Colantonio, Ph.D. 

Date 
April 1, 2016 I Reg. No. 166,132 

Certificate of Electronic Filing Under 37 CFR 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing 
system in accordance with 37 CFR § 1.6(a)(4). 

Dated: April 1, 2016 Electronic Signature for Allison E. Parker: /Allison E. Parker/ 

4680578.1 
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PTO/SB/17 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
U d h P n ert e aperwor k R d e uct,on A ct o 1995 no persons are require d to respon to a co ect,on o ,n ormat,on un ess ,t 1sp avs a va, contra num er d II f. f I . d I l"d 0MB I b 

Complete if known 

FEE TRANSMITTAL Application Number 14/179,862-Conf. #7725 

Filing Date February 13, 2014 

G Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Michael J. Zaworotko 

□ Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name S. Javanmard 
Form PTO/SB/15A or B or equivalent must either be enclosed 
or have been submitted previously. Art Unit 1627 

TOTAL AMOUNT OF PAYMENT I ($) 700.00 Practitioner Docket No. U0157.70023US02 

METHOD OF PAYMENT (check all that apply) 

Ocheck 0credit Card D Money Order □None D Other (please identify): 

D Deposit Account Deposit Account Number: 23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C. 

For the above-identified deposit account, the Director is hereby authorized to (check all that apply): 

D Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

0 Charge any additional fee(s) or underpayment of 
fee(s) under 37 CFR 1.16 and 1.17 

0 Credit any overpayment of fee(s) 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCULATION 
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee) 

FILING FEES SEARCH FEES EXAMINATION FEES 

AE!E!lication Time 1!J!l §J!l MJil. 1!J!l §J!l MJil. 1!J!l §J!l MJil. Fees Paid m 
Utility 280 140' 70 600 300 150 720 360 180 

Design 180 90 45 120 60 30 460 230 115 

Plant 180 90 45 380 190 95 580 290 145 

Reissue 280 140 70 600 300 150 2,160 1,080 540 

Provisional 260 130 65 0 0 0 0 0 0 
'The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. 

2. EXCESS CLAIM FEES 

Fee DescriE!tion Undiscounted Fee {$) Small Entitl£ Fee {$) Micro Entitl£ Fee {$) 

Each claim over 20 (including Reissues) 80 40 20 

Each independent claim over 3 (including Reissues) 420 210 105 

Multiple dependent claims 780 390 195 

Total Claims Extra Claims ~ Fee Paid m MultiE!le DeE!endent Claims 

41 - or HP= X = ~ Fee Paid($) 
HP= highest number of total claims paid for, if greater than 20. 

lndeE!. Claims Extra Claims ~ Fee Paid{$) 

2 - or HP= X = 

HP= highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed I 00 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), the application size 
fee due is $400 ($200 for small entity) ($100 for micro 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 Paid($) 

- 100 = /50 = (round up to a whole number) x = 

4. OTHER FEE{S) Fees Paid {$) 

Non-English specification, $130 fee (no small or micro entity discount) 

Non-electronic filing fee under 37 CFR 1.16(1) for a utility application, $400 fee ($200 small or micro entity) 

Other (e.g., late filing surcharge): 2253 Extension for res12onse within third month 700.00 

SUBMITTED BY 

Signature /Jessica R. Colantonio/ Registration No. 66,132 Telephone 617.646.8000 (Attorney/Agent) 

Name (Print/Type) Jessica R. Colantonio, Ph.D. Date April 1, 2016 

Certificate of Electronic Filing Under 37 CFR 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing 
system in accordance with 37 CFR § 1.6(a)(4). 

Dated: April 1, 2016 Electronic Signature for Allison E. Parker: /Allison E. Parker/ 

4680577.1 
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PTO/AIA/22 (03-13) 
Approved for use through 7/31/2016. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
U d h P n er t e aperwor e uct,on ct o k R d A 11995 , no persons are require to respon to a co ect,on o ,n ormat,on un ess ,t 1sp ays a va, contra num er. d d II f. f I . d' I I'd 0MB I b 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 
I Docket Number (Optional) 

U0157. 70023US02 

Application Number 14/179,862-Conf. #7725 I Filed February 13, 2014 

For 
MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT LEAST ONE ACTIVE PHARMACEUTICAL 
INGREDIENT 

Art Unit 1627 I Examiner S. Javanmard 

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 Entitt Fee Micro Entitt Fee 

□ One month (37 CFR 1.17(a)(1 )) $200 $100 $50 $ 

□ Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 

G Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $ 700.00 

□ Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $ 

□ Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $ 

0 Applicant asserts small entity status. See 37 CFR 1 .27. 

D Applicant certifies micro entity status. See 37 CFR 1 .29. 
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously. 

D A check in the amount of the fee is enclosed. 

0 Payment by credit card. Form PTO 20:;38 is attaohed. 

D The Director has already been authorized to charge fees in this application to a Deposit Account. 

0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number 23/2825 

0 Payment made via EFS-Web. 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PTO-2038. 

I am the 

□ applicant. 

G attorney or agent of record. Registration number 66,132 

□ attorney or agent acting under 37 CFR 1.34. Registration number 

/Jessica R. Colantonio/ A~ril 1, 2016 
Signature Date 

Jessica R. Colantonio, Ph.D. 617.646.8000 
Typed or printed name Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below'. 

I D * Total of forms are submitted. 

Certificate of Electronic Filing Under 37 CFR 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing 
system in accordance with 37 CFR § 1.6(a)(4). 

Dated: April 1, 2016 Electronic Signature for Allison E. Parker: /Allison E. Parker/ 

4680579.1 
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PTO/SB/17 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
U d h P n ert e aperwor k R d e uct,on A ct o 1995 no persons are require d to respon to a co ect,on o ,n ormat,on un ess ,t 1sp avs a va, contra num er d II f. f I . d I l"d 0MB I b 

Complete if known 

FEE TRANSMITTAL Application Number 14/179,862-Conf. #7725 

Filing Date February 13, 2014 

G Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Michael J. Zaworotko 

□ Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name S. Javanmard 
Form PTO/SB/15A or B or equivalent must either be enclosed 
or have been submitted previously. Art Unit 1627 

TOTAL AMOUNT OF PAYMENT I ($) 700.00 Practitioner Docket No. U0157.70023US02 

METHOD OF PAYMENT (check all that apply) 

Ocheck 0credit Card D Money Order □None D Other (please identify): 

D Deposit Account Deposit Account Number: 23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C. 

For the above-identified deposit account, the Director is hereby authorized to (check all that apply): 

D Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

0 Charge any additional fee(s) or underpayment of 
fee(s) under 37 CFR 1.16 and 1.17 

0 Credit any overpayment of fee(s) 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCULATION 
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee) 

FILING FEES SEARCH FEES EXAMINATION FEES 

AE!E!lication Time 1!J!l §J!l MJil. 1!J!l §J!l MJil. 1!J!l §J!l MJil. Fees Paid m 
Utility 280 140' 70 600 300 150 720 360 180 

Design 180 90 45 120 60 30 460 230 115 

Plant 180 90 45 380 190 95 580 290 145 

Reissue 280 140 70 600 300 150 2,160 1,080 540 

Provisional 260 130 65 0 0 0 0 0 0 
'The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. 

2. EXCESS CLAIM FEES 

Fee DescriE!tion Undiscounted Fee {$) Small Entitl£ Fee {$) Micro Entitl£ Fee {$) 

Each claim over 20 (including Reissues) 80 40 20 

Each independent claim over 3 (including Reissues) 420 210 105 

Multiple dependent claims 780 390 195 

Total Claims Extra Claims ~ Fee Paid m MultiE!le DeE!endent Claims 

41 - or HP= X = ~ Fee Paid($) 
HP= highest number of total claims paid for, if greater than 20. 

lndeE!. Claims Extra Claims ~ Fee Paid{$) 

2 - or HP= X = 

HP= highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed I 00 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), the application size 
fee due is $400 ($200 for small entity) ($100 for micro 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 Paid($) 

- 100 = /50 = (round up to a whole number) x = 

4. OTHER FEE{S) Fees Paid {$) 

Non-English specification, $130 fee (no small or micro entity discount) 

Non-electronic filing fee under 37 CFR 1.16(1) for a utility application, $400 fee ($200 small or micro entity) 

Other (e.g., late filing surcharge): 2253 Extension for res12onse within third month 700.00 

SUBMITTED BY 

Signature /Jessica R. Colantonio/ Registration No. 66,132 Telephone 617.646.8000 (Attorney/Agent) 

Name (Print/Type) Jessica R. Colantonio, Ph.D. Date April 1, 2016 

Certificate of Electronic Filing Under 37 CFR 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office electronic filing 
system in accordance with 37 CFR § 1.6(a)(4). 

Dated: April 1, 2016 Electronic Signature for Allison E. Parker: /Allison E. Parker/ 

4680577.1 
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APPLICATION NO.: 14/179,862 ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: February 13, 2014 CONFIRMATION NO.: 7725 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: 1627 EXAMINER: Sahar Javanmard 
Sheet I 1 I of I 2 

U.S. PATENT DOCUMENTS 

Examiner's Cite 
U.S. Patent Document 

Name of Patentee or Applicant of Cited Date of Publication or Issue 

Initials# No. Kind Document 
of Cited Document 

Number 
Code MM-DD-YYYY 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Date of 

Examiner's Cite 
Office/ Kind 

Name of Patentee or Applicant of Cited Publication of Translation 
Initials# No. Number Document Cited Document (YIN) 

Country Code MM-DD-YYYY 

OTHER ART- NON PATENT LITERATURE DOCUMENTS 

Examiner's Cite 
[nclude name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Translation 
Initials # No 

(book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, 
(YIN) 

city and/or country where published. 

* [NO AUTHOR LISTED], Specifications: Test Procedures and Acceptance Criteria for New Drug 
Substances and New Drug Products: Chemical Substances Q6A. ICH Harmonised Tripartite 
Guideline. 1999 Oct 6; 4:46. 

* [NO AUTHOR LISTED], X-ray Diffraction. In: The United States Pharmacopeia -The National 
Formulary (USP #24 NF19). 2000 Jan. Chapter 941: 2005-7 

* ABOURAHMA et al., Network Hydrogen Bonding in Two New Cocrystals Sustained by 
[Mn(CO)3(OH)]4, a tetrahedral hydrogen bond donor. J Chem Crystallogr. 1995 Nov; 25:731-736. 

* ALMARSSON et al., The A to Z of pharmaceutical cocrystals: a decade of fast-moving new 
science and patents. Phann Pat Anal. 2012 Jul;l(3):313-27. doi: 10.4155/ppa.12.29. 

* BEDU-ADDO, Understanding Lyophilization Formulation Development. Pharmaceutical 
Technology. 2004 Mar: 10-18. 

* BERGE et al., Pharmaceutical salts. J Pharm Sci. 1977 Jan;66(1):l-19. 

* BYRN et al., Pharmaceutical solids: a strategic approach to regulatory considerations. Pharm Res. 
1995 Jul:12(7):945-54. 

* DUKE. Handbook of Phytochemical Constituents of GRAS Herbs and Other Economic Plants, 
2001, CRC Press LLC, page 419. 

* EVGEN'EV et al., Selective determination of 4-aminobenzoic and 4-aminosalicylic acid 
derivatives in mixtures by flow-injection analysis. J Anal Chem. 2000 July;55(7):696-702. 

I EXAMINER, I DATE CONSIDERED, I 

# EXAMINER: Initial ifreference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 
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APPLICATION NO.: 14/179,862 ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: February 13, 2014 CONFIRMATION NO.: 7725 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: 1627 EXAMINER: Sahar Javanmard 
Sheet I 2 I of I 2 

* SMITH et al., The utility of 4-aminobenzoic acid in promotion of hydrogen bonding in 
crystallization processes: the structures of the cocrystals with halo and nitro subsituted aromatic 
compounds, and the crystal structures of the adducts with 4-nitroaniline (1: 1 ), 4-( 4-
nitrobenzyl)pyridine (1 :2), and ( 4-nitrophenyl)acetic acid (1: 1 ). J Chem Crystallogr. 1997 May; 
27(5):307-317. 

[NOTE - No copies of lJ.S. patents, published lJ.S. patent applications, or pending, unpublished patent applications stored in the lJSPTO's Image File Wrapper (IFW) system, 
are included. See 37 CFR § 1.98 and 1287OGl63. Copies of all other patent(s), publication(s), unpublished, pending lJ.S. patent applications, or other information listed are 
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is 
relied upon for an earlier filing date under 35 lJ.S.C. § 120.] 

I EXAMINER 
DATE CONSIDERED: 

# EXAMINER: Initial ifreference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 
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Electronic Patent Application Fee Transmittal 

Application Number: 14179862 

Filing Date: 13-Feb-2014 

Title of Invention: 
MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT LEAST ONE ACTIVE 

PHARMACEUTICAL INGREDIENT 

First Named Inventor/Applicant Name: Michael J. Zaworotko 

Filer: Jessica Russell Colantonio/Eileen Moore 

Attorney Docket Number: U0157.70023US02 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a} 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($} 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Al lowance-and-Post-lssuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Submission- Information Disclosure Stmt 2806 1 90 90 

Total in USD ($) 90 
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Electronic Acknowledgement Receipt 

EFS ID: 25378221 

Application Number: 14179862 

International Application Number: 

Confirmation Number: 7725 

Title of Invention: 
MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT LEAST ONE ACTIVE 
PHARMACEUTICAL INGREDIENT 

First Named Inventor/Applicant Name: Michael J. Zaworotko 

Customer Number: 23628 

Filer: Jessica Russell Colantonio/Eileen Moore 

Filer Authorized By: Jessica Russell Colantonio 

Attorney Docket Number: U0157.70023US02 

Receipt Date: 01-APR-2016 

Filing Date: 13-FEB-2014 

Time Stamp: 17:24:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $90 

RAM confirmation Number 4047 

Deposit Account 232825 

Authorized User COLANTONIO, JESSICA R. 

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 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

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

24562 

1 Miscellaneous Incoming Letter U015770023US02-TRN-JQC.pdf no 1 
ad 86cbb94e604 3 ee54e 7 6f83 604 3 be209 3 e 

76276 

Warnings: 

Information: 

31873 

2 Fee Worksheet (SB06) U015770023US02-FEE-JQC.pdf no 1 
46327a49211 fd3ba329dd64ead9c9526d·1 ~ 

67ad0 

Warnings: 

Information: 

43386 

3 U015770023US02-IDS-JQC.pdf yes 5 
b26e2fd9be65c9983ed78ecaa71fe119d85 

6Se90 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

Information Disclosure Statement (IDS) Form (SB08) 4 5 

Warnings: 

Information: 

30732 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
eS 11 0ab7d 1 ae8a 1 e154e94721 fc4da341 d0 

6f8a5 

Warnings: 

Information: 

Total Files Size (in bytes) 130553 
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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 
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undersigned requests consideration of this Infonnation Disclosure Statement. 

PART I: Compliance with 37 C.F.R. § l.97 

This Information Disclosure Statement has been filed more than three months after the 

filing date of this application and after the mailing date of a first Office Action, but before the 

mailing date of any of a Final Action under 37 C.F.R. § 1.113, a Notice of Allowance under 

37 C.F.R. § 1.311, or an action that otherwise closes prosecution in this application. 
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Application No.: 14/179,862 
Conf. No.: 7725 

- 2 - Art Unit: 1627 

PART II: Information Cited 

The undersigned hereby makes of record in the above-identified application the 

information listed on the attached fonn PTO-1449 (modified PTO/SB/08). The order of 

presentation of the references should not be construed as an indication of the importance of the 

references. 

PART III: Remarks 

Documents cited anywhere in the Infomiation Disclosure Statement are enclosed unless 

otherwise indicated. It is respectfully requested that: 

1. The Examiner consider completely the cited information, along with any other 

information, in reaching a determination concerning the patentability of the present claims; 

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to 

evidence that the cited information has been fully considered by the United States Patent and 

Trademark Office during the examination of this application; 

3. The citations for the information be printed on any patent which issues from this 

application. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that a search has been performed, of the extent of any search perfonned, or that 

more relevant information does not exist. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the infonnation cited in the Statement is, or is considered to be, material to 

patentability as defined in 37 C.F.R. § 1.56(b ). 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the infonnation cited in the Statement is, or is considered to be, in fact, prior 

ai1 as defined by 35 U.S.C. § 102. 

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or 

her own conclusion regarding the relevance of the cited information. 

An early and favorable action is hereby requested. 

The Director is hereby authorized to charge any deficiency or credit any overpayment in 

the fees occasioned by the filing of this Information Disclosure Statement to our Deposit 

4675115.1 
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Account No. 23/2825 under Docket No. U0157.70023US02 from which the undersigned is 

authorized to draw. 

Docket No.: U0157.70023US02 
Date: April 1, 2016 
xx 
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Respectfully submitted, 

By: /Jessica R. Colantonio/ 
Jessica R. Colantonio, Ph.D. 
Reg. No. 66,132 
Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
Telephone: (617) 646-8000 
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If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE 
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(37 CFR 1.16(s)) 
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(j)) 
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APPLICATION AS AMENDED - PART II 
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CLAIMS HIGHEST 
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PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
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z AMENDMENT PAID FOR 
w 

Total (37 CFR 
~ 1.16(i)) • 21 Minus ** 21 = 0 X $40 = 0 
0 

Independent z l37 CFR 1.16lh)\ - 4 Minus ***4 = 0 X s21Q = 0 
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~ D Application Size Fee (37 CFR 1.16(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 
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REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f-
AMENDMENT PAID FOR 

z Total (37 CFR * Minus ** = X $ = w 1.16(i)) 

~ Independent - Minus *** = X $ = 0 137 CFR 1 .16lhll 

z D Application Size Fee (37 CFR 1. 16(s)) w 
~ 
□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

• If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /BRENDA TURNER/ 
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The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 
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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 
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Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Application No. 
14/179,862 

Applicant{s) 
ZAWOROTKO ET AL. 

Office Action Summary Examiner 
SAHARJAVANMARD 

Art Unit 
1627 

AIA (First Inventor to File) 
Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE .J. MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
alter SIX (6) MONTHS from the mailing date of this communication. 
11 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 O11ice later than three months alter 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 )i:8J Responsive to communication(s) filed on 4/1/16. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)O This action is FINAL. 2b)[8J This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)[8J Claim(s) 37-50 and 52-58 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 

6)0 Claim(s) __ is/are allowed. 

7)[8J Claim(s) 37-50 and 52-58 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

t1ttp:/lwww.usoto.qov/patents/init events/pph/index.isp or send an inquiry to PF'HfeecJback(;."vuspto.ciov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 
a)O All b)O Some** c)O None of the: 

Certified copies of the priority documents have been received. 

Certified copies of the priority documents have been received in Application No. __ . 
1.0 

2.0 

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)). 
•• See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) [8J Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark O111ce 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20160708 
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Application/Control Number: 14/179,862 

Art Unit: 1627 

DETAILED ACTION 

Status of the Application 

Page 2 

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

provisions. 

This Office Action is in response to applicant's arguments filed on April 1, 2016. 

Claim(s) 37-50 and 52-58 are pending and examined herein. 

Response to Arguments 

The outstanding nonstatutory double patenting rejection is hereby maintained as 

a result of Applicant's decision to hold said rejection in abeyance. 

Applicant's arguments with respect to the 103(a) rejection of claims 37-50 and 

52-58 as being anticipated by McCoy (CA 1148020A 1) have been fully considered. 

Applicant argues: 

"McCoy discloses improved amino acid food additives which comprises a 
uniform dehydrated cocrystalline matrix of (1) an amino acid material, and (2) an 
effective amount of a soluble edible cocrystallizer material. (McCoy, Abstract). 
McCoy discloses physical mixtures of multiple components in non-stoichiometric 
ratios. Indeed, McCoy discloses that "[g]enerally, an effective amount of 
cocrystallizer material will be such that the ratio by weight of the amount of 
cocrystallizer to the amount of edible amino acid salt is from about 0.9:1 to 
about 6:1. Preferably, equal amounts of cocrystallizer are used." (McCoy, page 
7, lines 10-15, emphasis added). The equal amounts of cocrystallizer disclosed 
by McCoy are equal amount by weight, not equal amount by moles." 

Further, Applicant argues: 
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"There is no evidence in McCoy that the mixture of the amino acid material and 
soluble edible cocrystallizer material in non-stoichiometric amounts leads to the 
formation of a crystalline structure, e.g., a repeating array of molecules or ions 
in three dimensions, for example, as opposed to an amorphous solid or some 
other structure. McCoy discloses freeze drying of the mixture of amino acid 
material and soluble edible cocrystallizer material. (McCoy, page 7, lines 17-19). 
One of ordinary skill in the art would understand freeze drying to produce an 
amorphous solid or a mix of crystalline and amorphous phase (e.g., Bedu-Addo, 
Pharmaceutical Technology Lyophilization 10-18 2004; a copy of which is 
provided herewith in connection with an Information Disclosure Statement). One 
skilled in the art would also understand you would not use freeze drying in order 
to get an ordered supramolecular synthon as presently claimed. 

Examiner respectfully notes that as set forth on record previously and as 

discussed below, McCoy teaches "an effective amount of cocrystallizer material will be 

such that the ratio by weight of the amount of cocrystallizer to the amount of edible 

amino acid salt is from about 0.9:1 to about 6:1 ". As pointed out by Applicant, McCoy 

teaches "by weight" and not in "stoichiometric proportions" as instantly claimed. 

Nonetheless, the range disclosed for the ratio between cocrystallizer and edible amino 

acid salt would encompass a cocrystal that is also stoichiometrically proportional. 

Therefore, it is the opinion of the Examiner that although McCoy does not teach specific 

examples of an API and co-crystal former in stoichiometric proportions, the range of 

0.9:1 to about 6:1 embraces such proportions to be possible. 

Furthermore, with respect to freeze-drying, Applicant states that such a 

technique yields a mixture of crystalline and amorphous phase. Although a mixture is 

afforded, a portion of the mixture is crystalline, thereby still rendering the instant 

invention obvious. 
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Applicant's arguments with respect to the 103(a) rejection of claims 37-50 and 

52-58 as being unpatentable over Huffman (US Patent No. 3,664,858) of record have 

been fully considered and are not fully persuasive. 

Applicant argues: 

"Huffman is not analogous art as required by MPEP §2141.01 (a) as 
described above because it is not from the same field of endeavor as the 
claimed subject matter and the reference is not reasonably pertinent to 
the problem faced by the inventors. 
With respect to the field of endeavor, the present claims are directed to 
methods relating to co-crystal formation with an active pharmaceutical 
ingredient (API) and therefore relate to the field of pharmaceutical arts. 
Huffman is related to improved projection transparencies, which is not 
the same field of endeavor as the pharmaceutical arts." 

With respect to this argument, Examiner respectfully notes that the instant claims 

are drawn to a method for designing and preparing a cocrystal, wherein the first 

chemical functionality is an API, with certain requirements as set forth in claim 37 and a 

cocrystal former. Although the claim 37 requires an API, it does not mandate that the 

endeavor relate to the pharmaceutical arts. The reason or motivation to modify a 

reference may often suggest what the inventor has done, but for a different purpose or 

to solve a different problem. It is not necessary that the prior art suggest the 

combination to achieve the same advantage or result discovered by applicant. While 

there must be motivation to make the claimed invention, there is no requirement that the 

prior art provide the same reason as the applicant to make the claimed invention. MPEP 

2144. Moreover, it is respectfully noted that many of the acids taught in Huffman are in 

fact commonly employed in the pharmaceutical art, namely acids of ascorbic, succinic, 

malonic, oxalic, glyoxylic, and glycolic (references can be provided if requested). 
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Therefore, based on the foregoing reasons, said rejection is hereby maintained/modified 

for claim 37 and dependent claims thereon. 

The rejections are maintained and made of record in the Final office action below 

for Applicant's convenience as necessitated by amendment. 

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. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Langi, 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) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 
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be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement. A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web-screens. An eTerminal Disclaimer that meets all 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

Claims 37-50 and 52-58 are provisionally rejected on the ground of nonstatutory 

obviousness-type double patenting as being unpatentable over claims 25, 28, 37, 39-

51, 53-60, and 62-66 of copending Application No. 10/378,956. Although the conflicting 

claims are not identical, they are not patentably distinct from each other because the 

instant claims are drawn to a pharmaceutical composition comprising a co-crystal 

comprising an API and a co-former (see claims for details), whereas the copending 

claims are drawn to the method of designing said co-crystals. The two inventions 

overlap greatly in scope and the utilities are the same. 

This is a provisional obviousness-type double patenting rejection because the 

conflicting claims have not in fact been patented. 
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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. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

Claims 37-50 and 52-58 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over McCoy (CA 1148020A 1) of record. 

Examiner respectfully notes at the outset that the instant invention is drawn to 

pharmaceutical composition, wherein said composition comprises a first chemical 

functionality and a co-crystal former. Applicant is labeling the first chemical functionality 
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as an "API", however, it is respectfully pointed out that a recitation of an intended use of 

the claimed invention must result in a structural difference between the claimed 

invention and the prior art in order to patentably distinguish the claimed invention from 

the prior art. If the prior art structure is capable of performing the intended use, then it 

meets the claim. In a claim drawn to a process of making, the intended use must result 

in a manipulative difference as compared to the prior art. See In re Casey, 152 USPQ 

(CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). 

Thus in the instant case, if the first chemical functionality is capable of forming a 

co-crystal with a co-crystal former, then the limitations of the claims are met. 

Therefore, the intended use recited in the instant claims, namely that the first 

chemical functionality is an API, is not afforded patentable weight. 

McCoy teaches improved amino acid food additive comprising a uniform 

cocrystalline matrix of (1) an amino acid material, and (2) an "effective amount of a 

soluble edible cocrystallizer material, wherein said improved amino acid food additive is 

better-tasting, more stable and less hygroscopic than the amino acid material alone. 

McCoy teaches the amino acid material is preferably selected from the group 

consisting of: lysine, tryptophan, methionine, threonine, phenylalanine, leucine, valine, 

isoleucine, histidine, cystine, cysteine, their derivatives, their salts and mixtures thereof. 

All nutritionally useful amino acids, their derivatives, particularly their salts and mixtures 

thereof are contemplated. The other essential component of the improved amino acid 

food additive is a soluble, edible, cocrystallizer material preferably selected from the 

group consisting of: alkali and alkaline earth metal salts of halides, phosphates and 
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nitrates, polyhydric alcohols, crystalline cellulose, crystalline starches, crystalline 

organic acids and their salts, and mixtures thereof (page 6-7; page 15, Table II). 

McCoy teaches the method comprises dissolving at least one amino acid 

material in water along with an effective amount of at last one edible cocrystallizer 

material. The term "an effective amount" means "enough" to enable successful 

dehydration of the amino acid cocrystallizer solution. Then the solution is preferably 

neutralized to form a salt of the amino acid. Generally, an effective amount of 

cocrystallizer material will be such that the ratio by weight of the amount of cocrystallizer 

to the amount of edible amino acid salt is from about 0.9:1 to about 6:1. Preferably, 

equal amounts of amino acid and cocrystallizer are used. The final pH range of the 

solution should be from about 2 to 7 and more preferably 4 to 7. The mixture is then 

dried using an appropriate technique. Freeze drying is preferred (page 6-7). 

McCoy identifies the amino acid food additive comprising a uniform cocrystalline 

matrix of (1) an amino acid material, and (2) an "effective amount of a soluble edible 

cocrystallizer material, however, specific examples wherein the homo- and 

heterosynthons as required by the instant claims are not explicitly exemplified. 

Moreover, McCoy does not specifically teach the identification of the synthon 

from the crystal structure. 

As discussed above, McCoy teaches specific amount of amino acid to co­

crystallizer. 

It would have been obvious to one of ordinary skill in the art at the time of the 

invention to have envisioned the co-crystals as taught by McCoy to have also 
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envisioned that the potential choices of amino acid material and cocrystallizer as taught 

could be formed in combinations with the same functionalities, giving rise to a 

homosynthon, or two different fuctionalities, giving rise to heterosynthons. Therefore, 

preparing and identifying the cocrystals, as required by the limitations of the instant 

claims, are well within the scope of the teachings of McCoy. 

Claims 37-50 and 52-58 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Huffman (US Patent No. 3,664,858) of record. 

Examiner respectfully notes at the outset that the instant invention is drawn to 

pharmaceutical composition, wherein said composition comprises a first chemical 

functionality and a co-crystal former. Applicant is labeling the first chemical functionality 

as an "API", however, it is respectfully pointed out that a recitation of an intended use of 

the claimed invention must result in a structural difference between the claimed 

invention and the prior art in order to patentably distinguish the claimed invention from 

the prior art. If the prior art structure is capable of performing the intended use, then it 

meets the claim. In a claim drawn to a process of making, the intended use must result 

in a manipulative difference as compared to the prior art. See In re Casey, 152 USPQ 

(CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). 

Thus in the instant case, if the first chemical functionality is capable of forming a 

co-crystal with a co-crystal former, then the limitations of the claims are met. 
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Therefore, the intended use recited in the instant claims, namely that the first 

chemical functionality is an API, is not afforded patentable weight. 

Huffman teaches co-crystal complexes or adducts of amines with aromatic 

hydroxy compounds. 

Examples of organic acidic materials which have been found useful are 

carboxylic acid, sulfonic acid, phenolic, and fluorosulfone compounds. Typical examples 

include the following, the name of the acid being followed by its pKa value where 

known: benzoic 4.17, o-chlorobenzoic 2.92, o-bromobenzoic 2.84, p-chlorobenzoic 

3.98, o-hydroxybenzoic 2.97, 2,5-dihydroxybenzoic 2.94, 3,4-dihydroxybenzoic 4.48, o­

nitrobenzoic 2.16, trihydroxybenzoic 1.68, o-iodobenzoic 2.85, 2,4-dinitrophenol 3.96, 

3,6-dinitrophenol 5.15, gallic 4.41, trichlorophenol 6.00, trinitrophenol 0.80, o­

chlorophenylacetic 4.07, o-chlorophenoxyacetic 3.05, o-bromophenox yacetic 2.60, 

benzosulfonic 0.70, terephthalic 3.82, alpha naphthol 3.70, o-phthalic 2.89, 

naphthalenesulfonic 0.57, quinolinic 2.52, thiophencarboxylic 3.48, mandelic 3.85, 

maleic 1.83, furancarboxylic 3.15, dihydroxymalic 1.92, ascorbic 4.10, succinic 4.17, 

malonic 2.80, oxalic 1.46, glyoxylic 4.88, glycolic 3.83, trichloroacetic 4.08, fluoroacetic 

2.66, citric, bis(trifluoromethyisulfanyl)methane, xanthanoic, thiophendicarboxylic, 

cyclohexanecarboxylic, norcamphoric, naphthalenedicarboxylic, 

naphthalenetricarboxylic, mellitic, trimesic, biphenyldicarboxylic, resorcinol-o-acetic, 

anthracenecarboxylic, o-bromotoluic, p-bromomandelic, salicylacetic, 

dinitrophenylacetic, 2-furanace-tic, 4-sulfobenzoic, 3-formylbenzoic, 5-formylsalicylic, 

lactic, phenanthrenecarboxylic, isophthalic, 2-cyclopentenecarboxylic, 
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naphthylaminetrisulfonic, 5-chlorosalicylic, 3,5-dinitrotoluic, benzohydroxamic, 

indolecarboxylic, xanthenecarboxylic, 2,3 pyridinecarboxylic, pentanetricarboxylic, 

cyanoacetic (column 1-2, bridging paragraph). 

Huffman teaches substantially stoichiometric proportions of amine and acid are 

normally preferred but other ratios are not precluded, provided that the adduct 

composition contains no free amine, since it is the liberation of the basic organic 

nitrogen compound by heat-promoted dissociation of the adduct which initiates the color 

change. 

Huffman teaches piperidine and morpholine are presently preferred examples of 

basic organic amino nitrogen compounds useful in the practice of the invention. 

Primary, secondary and tertiary amines, and hydrazines, are useful. Typical examples 

include the following: triethanolamine, ethanolamine, cyclohexylamine, tributylamine, di­

n-propylamine, isopropylamine, 2-amino-1-butanol, monoisopropanolamine, 

propylenediamine, isobutylamine, di-n-hexylamine, di-n-butylamine, hydrazine, di­

isopropylamine, diamylamine, methylhydrazine, phenyl hydrazine, hexanediamine, 

methylaniline, aniline, guanidine, propylenediamine, polyglycolamine, ethylenediamine , 

diethylamine, diethanolamine, hydroxyethyl diethylenetriamine, isooctylamine, n­

decylamine, methylethanolamine, tetramethylguanidine, methyl diethanolamine, 2-

amino--propanediol, diethylaminopropylamine, amino-bispropylamine, benzylamine, 

morpholine, piperidine, dimethylformamide (column 2, lines 44-68). 

In a typical preparation, salicylic acid (1.39 gm., 0.1 mol) and piperidine (0.85 

gm., 0.1 mol) are mixed together in 20 grams of benzene, the mixture is evaporated to 
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dryness, and the cocrystal adduct is washed with hexane and dried (column 2, lines 30-

35). 

Huffman does not teach the co-crystal complexes in pharmaceutical 

compositions. 

It would have been obvious to one of ordinary skill in the art at the time of the 

invention to have envisioned that the adducts taught by Huffman, while not employed in 

the pharmaceutical art, can be formed regardless of the utility of the adduct. See In re 

Dillon 16 U.S.Q.P.2d 1897, 1900 (CAFC 1990) (en bane) ("it is not necessary in order to 

establish a prima facie case of obviousness that both a structural similarity between a 

claimed and prior art compound (or a key component of a composition) be shown and 

that there be a suggestion in or expectation from the prior art that the claimed 

compound or composition will have the same or a similar utility as one newly discovered 

by applicant. To the extent that Wright suggests or holds to the contrary, it is hereby 

overruled. In particular, the statement that a prima facie obviousness rejection is not 

supported if no reference shows or suggests the newly-discovered properties and 

results of a claimed structure is not the law. "). 

Therefore, it would have been obvious to one skilled in the art to envision the 

adducts disclosed by Huffman for pharmaceutical compositions. 

Based on the foregoing arguments, the instant claims are deemed unpatentable 

over the cited art. 

Conclusion 

Claims 37-50 and 52-58 are not allowed. 
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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 mailing date of this final action. 

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

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

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

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

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

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

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

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SAHAR JAVANMARD whose telephone number is (571) 

270-3280. The examiner can normally be reached on 8 AM-5 PM MON-FRI (EST). 

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

supervisor, Sreeni Padmanabhan can be reached on (571) 272-0629. The fax phone 

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

273-8300. 

/SAHAR JAVANMARD/ 

Examiner, Art Unit 1627 
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SAHARJAVANMARD 

Art Unit 
1627 

AIA (First Inventor to File) 
Status 
No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE .J MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event. however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
1 )[8] Responsive to communication(s) filed on 4/1/16. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)i:8l This action is FINAL. 2b)O This action is non-final. 

3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 
__ ; the restriction requirement and election have been incorporated into this action. 

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)[8J Claim(s) 37-50 and 52-58 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 

7)[8J Claim(s) 37-50 and 52-58 is/are rejected. 
8)0 Claim(s) __ is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

t1ttp:ilwww.usoto.qovlpatents/init events/pph/index.isp or send an inquiry to PPHteedback(;."vuspto.ciov. 

Application Papers 
10)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 
Certified copies of the priority documents have been received. 

Certified copies of the priority documents have been received in Application No. __ . 
1.0 

2.0 
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)). 
•• See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 11-13) Office Action Summary 

3) 0 Interview Summary (PTO-413) 

Paper No(s)/Mail Date. __ . 

4) 0 Other: __ . 

Part of Paper No./Mail Date 20160713 
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APPLICATION NO./ 
CONTROL NO. 
14/179,862 

FILING DATE 

13 February, 2014 

WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC AVENUE 
BOSTON, MA 02210-2206 

UNITED STATES DEPARTMENT OF COMMERCE 
U.S. Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

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

FIRST NAMED INVENTOR/ 
PATENT IN REEXAMINATION 

ZA WOROTKO ET AL. 

ATTORNEY DOCKET NO. 

U0157.70023US02 

EXAMINER 

SAHARJAVANMARD 

ART UNIT PAPER 

1627 20160713 

DATE l\/lAILED: 

Please find below and/or attached an Office communication concerning this application or 
proceeding. 

Commissioner for Patents 

The Office action mailed 7/12/16 was inadvertently labeled as a "Non-Final Office". As is evident from the contents of the Office 
action, it is Final. Attached is a corrected PTOL-326, indicating the correct status of the Final Office action. 

PTO-90C (Rev.04-03) 

/SAHAR JAVANMARD/ 
Examiner, Art Unit 1627 
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To: 
From: 

Patents_eOfficeAction@WolfGreenfield.com,WGS_eOfficeAction@WolfGreenfield.com, 
PAIR_eOfficeAction@uspto.gov 

Cc: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 23628 

Jul 21, 2016 05:30:51 AM 

Dear PAIR Customer: 

WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC AVENUE 
BOSTON, MA 02210-2206 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 23628 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
14179862 

Document 
M327 

Mailroom Date 
07/21/2016 

Attorney Docket No. 
U0157.70023US02 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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Doc Code: TRAN.LET 
Document Description: Transmittal Letter 

USED IN LIEU OF PTO/SB/21 (07-09) 

Application Number 14/179,862-Conf. #7725 

TRANSMITTAL Filing Date 
February 13, 2014 

FORM First Named Inventor 
Michael J. Zaworotko 

Art Unit 
1627 

Examiner Name 
S. Javanmard (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number 
U0157.70023US02 

ENCLOSURES ( Check all that apply) 

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

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

D Amendment/Reply D Petition 0 Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application 

D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address 

D Status Letter 

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

D Express Abandonment Request D Request for Refund 

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

□ Certified Copy of Priority 
Document(s) 

D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm Name WOLF, GREENFIELD & SACKS, P.C. 
Signature 

/Edward R. Gates/ 

Printed name 
Edward R. Gates 

Date 
January 12, 2017 I Reg. No. 131,616 

Certificate of Electronic Filing under 37 CFR § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 CFR § 1.6(a)(4). 

Dated: January 12, 2017 Electronic Signature: /Trish McDonald/ 

5197443.1 
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PTO/AIA/22 (03-13) 
Approved for use through 7/31/2016. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
U d h P n er t e aperwor e uct,on ct o k R d A 11995 , no persons are require to respon to a co ect,on o ,n ormat,on un ess ,t 1sp ays a va, contra num er. d d II f. f I . d' I I'd 0MB I b 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 
I Docket Number (Optional) 

U0157. 70023US02 

Application Number 14/179,862-Conf. #7725 I Filed February 13, 2014 
For 

MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT LEAST ONE ACTIVE PHARMACEUTICAL 
INGREDIENT 

Art Unit 1627 I Examiner S. Javanmard 

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 Entitt Fee Micro Entitt Fee 

□ One month (37 CFR 1.17(a)(1 )) $200 $100 $50 $ 

□ Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 

G Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $ 700.00 

□ Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $ 

□ Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $ 

0 Applicant asserts small entity status. See 37 CFR 1 .27. 

D Applicant certifies micro entity status. See 37 CFR 1 .29. 
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously. 

D A check in the amount of the fee is enclosed. 

0 Payment by credit card. Form PTO 20:;38 is attaohed. 

D The Director has already been authorized to charge fees in this application to a Deposit Account. 

0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number 23/2825 

0 Payment made via EFS-Web. 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PTO-2038. 

I am the 

□ applicant. 

G attorney or agent of record. Registration number 31,616 

□ attorney or agent acting under 37 CFR 1.34. Registration number 

/Edward R. Gates/ Januart 12, 2017 
Signature Date 

Edward R. Gates 617.646.8000 
Typed or printed name Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below'. 

I D * Total of forms are submitted. 

Certificate of Electronic Filing under 37 CFR § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 CFR § 1.6(a)(4). 

Dated: January 12, 2017 Electronic Signature: /Trish McDonald/ 

5197445.1 

UM00000457 



PTO/SB/17 (03-13) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
U d h P n ert e aperwor k R d e uct,on A ct o 1995 no persons are require d to respon to a co ect,on o ,n ormat,on un ess ,t 1sp avs a va, contra num er d II f. f I . d I l"d 0MB I b 

Complete if known 

FEE TRANSMITTAL Application Number 14/179,862-Conf. #7725 

Filing Date February 13, 2014 

G Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Michael J. Zaworotko 

□ Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name S. Javanmard 
Form PTO/SB/15A or B or equivalent must either be enclosed 
or have been submitted previously. Art Unit 1627 

TOTAL AMOUNT OF PAYMENT I ($) 1,100.00 Practitioner Docket No. U0157.70023US02 

METHOD OF PAYMENT (check all that apply) 

Ocheck 0credit Card D Money Order □None D Other (please identify): 

D Deposit Account Deposit Account Number: 23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C. 

For the above-identified deposit account, the Director is hereby authorized to (check all that apply): 

D Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

0 Charge any additional fee(s) or underpayment of 
fee(s) under 37 CFR 1.16 and 1.17 

0 Credit any overpayment of fee(s) 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee) 
FILING FEES SEARCH FEES EXAMINATION FEES 

AE!E!lication Time 1!J!l §J!l MJil. 1!J!l §J!l MJil. 1!J!l §J!l MJil. Fees Paid m 
Utility 280 140' 70 600 300 150 720 360 180 

Design 180 90 45 120 60 30 460 230 115 

Plant 180 90 45 380 190 95 580 290 145 

Reissue 280 140 70 600 300 150 2,160 1,080 540 

Provisional 260 130 65 0 0 0 0 0 0 
'The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. 

2. EXCESS CLAIM FEES 

Fee DescriE!tion Undiscounted Fee {$) Small Entitl£ Fee {$) Micro Entitl£ Fee {$) 

Each claim over 20 (including Reissues) 80 40 20 

Each independent claim over 3 (including Reissues) 420 210 105 

Multiple dependent claims 780 390 195 

Total Claims Extra Claims ~ Fee Paid m MultiE!le DeE!endent Claims 

41 - or HP= X = ~ Fee Paid($) 
HP= highest number of total claims paid for, if greater than 20. 

lndeE!. Claims Extra Claims ~ Fee Paid{$) 

- or HP= X = 

HP= highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed I 00 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), the application size 
fee due is $400 ($200 for small entity) ($100 for micro 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 Paid($) 

- 100 = /50 = (round up to a whole number) x = 

4. OTHER FEE{S) Fees Paid ($) 
Non-English specification, $130 fee (no small or micro entity discount) 

Non-electronic filing fee under 37 CFR 1.16(1) for a utility application, $400 fee ($200 small or micro entity) 

Other (e.g., late filing surcharge): 2253 Extension for response within third month 700.00 
2401 Notice of a1212eal 400.00 

SUBMITTED BY 

Signature /Edward R. Gates/ Registration No. 31,616 Telephone 617.646.8000 (Attorney/Agent) 

Name (Print/Type) Edward R. Gates Date January 12, 2017 

Certificate of Electronic Filing under 37 CFR § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 CFR § 1.6(a)(4). 

Dated: January 12, 2017 Electronic Signature: /Trish McDonald/ 

5197442,1 
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USED IN LIEU OF PTO/AIA/31 (03-14) 

NOTICE OF APPEAL FROM THE EXAMINER TO I Docket Number (Optional) 
THE PATENT TRIAL AND APPEAL BOARD U0157.70023US02 

In re Application of 
Michael J. Zaworotko et al. 

Application Number 

14/179,862-Conf. #7725 
I Filed 

February 13, 2014 

For MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT 
LEAST ONE ACTIVE PHARMACEUTICAL INGREDIENT 

Art Unit 

1627 
I Examiner 

S. Javanmard 

Applicant hereby appeals to the Patent Trial and Appeal Board from the last decision of the examiner. 

The fee for this Notice of Appeal is (37 CFR 41 .20(b) ( 1)) $ 800.00 

0 Applicant asserts small entity status. See 37 CFR 1.27. Therefore, the fee shown 
above is reduced by 50%, and the resulting fee is: $ 400.00 

□ Applicant certifies micro entity status. See 37 CFR 1 .29. Therefore, the fee shown 
above is reduced by 75%, and the resulting fee is: $ 
Form PTOiSB/1 SA or 8 or equivalent must either be enclosed or have been submitted previously. 

□ A check in the amount of the fee is enclosed. 

0 Payment by credit card. Fori:n PTO :w;,ig is attached. 

0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment 

to Deposit Account No. 23/2825 

0 Payment made via EFS-Web. 

0 A petition for an extension of time under 37 CFR 1.136(a) (PTO/AIA/22 or equivalent) is enclosed. 
For extensions of time in reexamination proceedings, see 37 CFR 1.550. 

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. 

I am the 

D applicant G attorney or agent of record D attorney or agent acting under 37 CFR 1.34 

Registration number 31,616 Registration number 

Signature /Edward R. Gates/ 

Typed or printed name Edward R. Gates 

Telephone Number 617.646.8000 

Date January 12, 2017 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. 
Submit multiple forms if more than one signature is required, see below*. 

D *Total of forms are submitted. 

Certificate of Electronic Filing under 37 CFR § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 CFR § 1.6(a)(4). 

Dated: January 12, 2017 Electronic Signature: /Trish McDonald/ 

1 5197444.1 
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Electronic Patent Application Fee Transmittal 

Application Number: 14179862 

Filing Date: 13-Feb-2014 

Title of Invention: 
MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT LEAST ONE ACTIVE 

PHARMACEUTICAL INGREDIENT 

First Named Inventor/Applicant Name: Michael J. Zaworotko 

Filer: Edward R. Gates/Trish McDonald 

Attorney Docket Number: U0157.70023US02 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a} 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($} 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

NOTICE OF APPEAL 2401 1 400 400 

Post-Al lowance-and-Post-lssuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Extension - 3 months with $0 paid 2253 1 700 700 

Miscellaneous: 

Total in USO($) 1100 
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Electronic Acknowledgement Receipt 

EFS ID: 28052298 

Application Number: 14179862 

International Application Number: 

Confirmation Number: 7725 

Title of Invention: 
MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT LEAST ONE ACTIVE 

PHARMACEUTICAL INGREDIENT 

First Named Inventor/Applicant Name: Michael J. Zaworotko 

Customer Number: 23628 

Filer: Edward R. Gates/Trish McDonald 

Filer Authorized By: Edward R. Gates 

Attorney Docket Number: U0157.70023US02 

Receipt Date: 12-JAN-2017 

Filing Date: 13-FEB-2014 

Time Stamp: 18:35:30 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1100 

RAM confirmation Number 011317INTEFSW18391300 

Deposit Account 232825 

Authorized User Wolf Greenfield 

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

37 CFR 1.17 (Patent application and reexamination processing fees) 

UM00000462 



File Listing: 

Document 
Document Description File Name 

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

24914 

1 Miscellaneous Incoming Letter U015770023US02-TRN-ERG.pdf no 1 
839f9aad5edd7820f07b0acd299050836ab 

1bf0 

Warnings: 

Information: 

23588 

2 Extension ofTime U015770023US02-EXT-ERG.pdf no 1 
9cdf98a4 78b2f6d 8a3a9 3 9ac6c7 d625e02eC 

69a3 

Warnings: 

Information: 

31943 

3 Fee Worksheet (S806) U015770023US02-FEE-ERG.pdf no 1 
958e8d67dcf07e5707a7a6e26aaf4386426f 

3b1 

Warnings: 

Information: 

20772 

4 Notice of Appeal Filed 
U015770023US02-NAPL-ERG. 

1 
pdf 

no 
ec6f0eeffd d 5 588577 683 e6054 bad da22e3 a 

d2a4 

Warnings: 

Information: 

32365 

5 Fee Worksheet (S806) fee-info.pdf no 2 
cdae53dec7ad00eeeb161e1911 db22b2c3 

cfb26 

Warnings: 

Information: 

Total Files Size (in bytes) 133582 
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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 181 O), 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 STA TES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/179,862 02/13/2014 

23628 7590 07/19/2017 

WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC A VENUE 
BOSTON, MA 02210-2206 

FIRST NAMED INVENTOR 

Michael J. Zaworotko 

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

P.O. Box 1450 
Alexandria, Virginia 223 J 3-1450 
www .uspto.gov 

ATTORNnY DOCKET NO. CONFIRMATION NO. 

U0157.70023US02 7725 

EXA1\1INER 

JAVM'MAJID. SAHAR 

ART UNIT PAPER NUMBER 

1627 

NOTIFICATION DATE DELIVERY MODE 

07/19/2017 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

Patents_eOfficeAction@WolfGreenfield.com 
WGS_eOfficeAction@WolfGreenfield.com 

PTOL-90A (Rev. 04/07) 
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Application No. 

Notice of Abandonment 14/179,862 
Examiner 

SAHARJAVANMARD 

Applicant(s) 

ZAWOROTKO ET AL. 
Art Unit 

1627 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­

Th is application is abandoned in view of: 

1. 1:8] Applicant's failure to timely file a proper reply to the Office letter mailed on 12 Julv 2016. 
(a) D A reply was received on __ (with a Certificate of Mailing or Transmission dated __ ), which is after the expiration of the 

period for reply (including a total extension of time of __ month(s)) which expired on __ . 

(b) DA proposed reply was received on __ , but it does not constitute a proper reply under 37 CFR 1.113 to the final rejection. 

(A proper reply under 37 CFR 1.113 to a final rejection consists only of: (1) a timely filed amendment which places the 
application in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) if this is utility or plant 
application, a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. Note that RC Es are not 
permitted in design applications.) 

(c) D A reply was received on __ but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to the non-final 
rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below). 

(d) 1:8] No reply has been received. 

2. D Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three months 
from the mailing date of the Notice of Allowance (PTOL-85). 

(a) D The issue fee and publication fee, if applicable, was received on __ (with a Certificate of Mailing or Transmission dated 
__ ), which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set in the Notice of 
Allowance (PTOL-85). 

(b) D The submitted fee of$ __ is insufficient. A balance of$ __ is due. 

The issue fee required by 37 CFR 1.18 is $ __ . The publication fee, if required by 37 CFR 1.18(d), is$ __ . 

(c) D The issue fee and publication fee, if applicable, has not been received. 

3.0 Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of 
Allowability (PT0-37). 

(a) D Proposed corrected drawings were received on __ (with a Certificate of Mailing or Transmission dated __ ), which is after 
the expiration of the period for reply. 

(b) D No corrected drawings have been received. 

4. D The letter of express abandonment which is signed by the attorney or agent of record or other party authorized under 37 CFR 
1.33(b). See 37 CFR 1.138(b). 

5. D The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR 
1.34) upon the filing of a continuing application. 

6. D The decision by the Board of Patent Appeals and Interference rendered on __ and because the period for seeking court review 
of the decision has expired and there are no allowed claims. 

7. 1:8] The reason(s) below: 

CALLED TO CONFIRM ABANDONMENT OF THE APPLICATION WITH ATTORNEY EDWARD GATES. CALL WAS 
NOT RETURNED. 

/SAHAR JAVANMARD/ 
Primary Examiner, Art Unit 1627 

Petitions to revive under 37 CFR 1.137, or requests to withdraw the holding of abandonment under 37 CFR 1.181, should be promptly filed to minimize 
any neqative effects on patent term. 
U.S. Patent and Trademark Office 

PTOL-1432 (Rev. 07-14) Notice of Abandonment Part of Paper No. 20170713 
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To: 
From: 

Patents_eOfficeAction@WolfGreenfield.com,WGS_eOfficeAction@WolfGreenfield.com, 
PAIR_eOfficeAction@uspto.gov 

Cc: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 23628 

Jul 19, 2017 03:57:31 AM 

Dear PAIR Customer: 

WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC AVENUE 
BOSTON, MA 02210-2206 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 23628 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
14179862 

Document 
ABN 

Mailroom Date 
07/19/2017 

Attorney Docket No. 
U0157.70023US02 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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Docket No.: U0157.70023US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No.: 
Confirmation No.: 
Filed: 
For: 

Examiner: 
Art Unit: 

Michael J. Zaworotko 
14/179,862 
7725 
February 13, 2014 
MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT 
LEAST ONE ACTIVE PHARMACEUTICAL INGREDIENT 
Sahar Javanmard 
1627 

Certificate of Electronic Filing under 37 CFR § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 CFR § 1.6(a)(4). 

Dated: August 10, 2017 

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

Dear Commissioner: 

Electronic Signature: /Chelsea E. Dowling/ (Chelsea E. Dowling) 

PETITION UNDER 37 C.F.R. § 1.181 

Applicant respectfully submits this Petition under 37 C.F.R. § 1.181 to the Director of the 

United States Patent and Trademark Office (USPTO) in response to the Notice of Abandonment 

mailed July 19, 2017. The Notice of Abandonment indicates that the above-referenced application 

became abandoned for failure to timely file a proper reply to the Office letter mailed July 12, 2016. 

Applicant respectfully submits that abandonment of the application was improper for the 

reasons detailed below, and requests that the holding of abandonment be withdrawn. 

Applicant timely filed a Notice of Appeal on January 12, 2017 in response to the Office 

Action mailed July 12, 2016. After filing the Notice of Appeal, Applicant did not receive any 

communication from the Office indicating that a shortened period for reply was applicable. 

Therefore, in accordance with 37 C.F.R. § 41.37(a) ("Appellant must file a brief under this section 
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within two months from the date of filing the notice of appeal under § 41.31 "), 37 C.F.R. § 41.31 ( d) 

("The time periods set forth in paragraphs (a)(l) through (a)(3) of this section are extendable under 

the provisions of§ 1.136 of this title for patent applications") and 37 C.F.R. § 1.136 ("[A]pplicant 

may extend the time period for reply up to the earlier of the expiration of any maximum period set 

by statute or five months after the time period set for reply"), Applicant understood the final 

deadline to be August 12, 2017. 

Applicant's representative, David F. Cauble, Ph.D. (Reg. No. 73,490) contacted Examiner 

Javanmard to clarify why Applicant received a Notice of Abandonment. By way of reply, Examiner 

Javanmard left a voicemail for Applicant's representative on July 18, 2017, acknowledging that the 

Notice of Abandonment was issued in error, and advising Applicant to file a Petition to Revive 

Application Unintentionally Abandoned under 37 C.F.R. § 1.137(a), which is being filed 

concurrently with this Petition. Insofar as the abandonment of the application was due to the 

Office's error, Applicant hereby requests a refund of the petition fee of $850 due under § 1. l 7(m). 

Applicant believes that no fee is due in connection with this Petition under 37 C.F.R. § 

l.181. However, the undersigned authorizes the Director to charge any fees due to our Deposit 

Account No. 23/2825, under Docket No. U0157.70023US02, from which the undersigned is 

authorized to draw. 

Dated: August l 0, 2017 

5641290.1 

Respectfully submitted, 

By_/David F. Cauble/ ___ _ 
David F. Cauble, Ph.D. 
Registration Number: 73,490 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617 .646.8000 
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Doc Code: PET.OP 
Document Description: Petition for Review by the Office of Petitions 

USED IN LIEU OF PTO/SB/64 (12-13) 

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT 
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a} 

Page 1 of 2 

First named inventor: Michael J. Zaworotko 

Application No.: 14/179,862-Conf. #7725 Art Unit: 

Filed: February 13, 2014 Examiner: 

Docket Number (Optional) 

U0157.70023US02 

1627 

Sahar Javanmard 

Title: 
MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT LEAST ONE ACTIVE 
PHARMACEUTICAL INGREDIENT 

Attention: Office of Petitions 
Mail Stop Petition 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
FAX (571} 273-8300 

NOTE: If information or assistance is needed in completing this form, please contact the Office of Petitions at (571) 272-3282. 

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action 
by the United States Patent and Trademark Office. The date of abandonment is the day after the expiration date of 
the period set for reply in the Office notice or action plus any extensions of time actually obtained. 

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION. 

NOTE: A grantable petition requires the following items: 

(1) Petition fee; 

(2) Reply and/or issue fee; 

(3) Terminal disclaimer with disclaimer fee - required for all utility and plant applications filed before 
June 8, 1995, and for all design applications; and 

(4) Statement that the entire delay was unintentional. 

1. Petition fee 

G Small entity fee $ 

D Undiscounted fee$ 

__ 8_5_0_._0_0 __ (37 CFR 1.17(m)). Applicant asserts small entity status. See 37 CFR 1.27. 

(37.CFR.1.17(m)). 

2. Reply and/or fee 

A The reply and/or fee to the above-noted Office notice or action in the form of 

Appeal Brief (identify the type of reply): 

D has been filed previously on 

0 is enclosed herewith. 

B The issue fee and publication fee (if applicable) of$ 

D has been paid previously on 

D is enclosed herewith. 

5641291.1 
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Doc Code: PET.OP 
Document Description: Petition for Review by the Office of Petitions 

USED IN LIEU OF PTO/SB/64 (12-13) 

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT 
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a) 

Page 2 of 2 

3. Terminal disclaimer with disclaimer fee 

G Since this utility/plant application was filed on or after June 8, i 995, no terminal disclaimer is required. 

D A terminal disclaimer (and disclaimer fee (37 CFR i .20(d)) of$ ______ ) disclaiming the 
required period of time is enclosed herewith (see PTO/SB/63). 

4. STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing 
of a grantable petition under 37 CFR i .137(a) was unintentional. [NOTE: The United States Patent and Trademark 
Office may require additional information if there is a question as to whether either the abandonment or the delay in 
filing a petition under 37 CFR 1.137(a) was unintentional (MPEP 711.03(c), subsections (lll)(C) and (D)).] 

WARNING: 

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the US PTO to 
support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

/David F. Cauble/ 
Signature 

David F. Cauble 
Typed or Printed Name 

WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic Avenue 
Boston, Massachusetts 02210-2206 

Address 

Enclosures: 

G Fee Payment 

G Reply 

D Terminal Disclaimer Form 

August 10, 2017 
Date 

73,490 
Registration Number, if applicable 

617.646.8000 
Telephone Number 

D Additional sheet(s) containing statements establishing unintentional delay 

G Other: 

Certificate of Electronic Filing under 37 CFR § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 CFR § 1.6(a)(4). 

Dated: August 10, 2017 Electronic Signature: /Chelsea E. Dowling/ (Chelsea E. Dowling) 
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Docket No.: U0157.70023US02 
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No.: 
Confimiation No.: 
Filed: 
For: 

Examiner: 
Art Unit 

Michael J. Zaworotko 
14/179,862 
7725 
February 13, 2014 
MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT 
LEAST ONE ACTIVE PHARMACEUTICAL INGREDIENT 
S. Javanrnard 
1627 

Certmcate of Electronic Filing 1.mder 37 CFR § 1.8 
! hereby certify that this paper (a!ong with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing 
system in accordance with 37 CF~i § 1.6(a)(4). 

Dated: Augusi 10, 2017 

Patent Trial and Appeal Bmu:d 
US Patent and Trademark Office 
PO Box 1450 
Alexandria, Virginia 22313---1450 

Dear Commissioner: 

Eiectronic Signaiure: iCheisea E. Dowling/ (Cheisea E. Dow!ing) 

APPEAL BRIEF 

Pursuant to 37 C.F.R. § 41.37(a), this Appeal Brief is fi1ed within seven (7) months of the 

filing of the Notice of Appeal, filed January 12, 2017, and is in furtherance of the Appeal. A petition 

for extension of time (five months) is submitted concurrently herewith. 

The fees required under 37 C.F.R. § 41.20(b )(2) are being paid by credit card using the 

credit card payment option of the USPTO' s Electronic Filing System. 

5609221.2 
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I. REAL PARTY IN INTEREST 

5609221.2 

The real parties in interest for this Appeal aie: 

1. The Regents of the University of Michigan, having a place of business at Wolverine 

Tower, Room 207 L 3003 S. State Street, Ann Arbor, MI 48109-1280; and 

2. University of South Florida, having a place of business at 3802 Spectrnrn Boulevard, 

Suite 100, Tampa, FL 33612. 
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U. RELATED APPEALS, INTERFERENCES. AND TRIALS 

To the best of Appellant's knowledge, there are no other appeals, interferences, trials, or 

other judicial proceedings which will directly affect, be directly affected by, or have a bearing on 

the Board's decision in this A ppeaL 

5609221.2 
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HI. STATUS OF CLAIMS 

A. Total Number of Claims in Application 

There are twenty one (21) claims pending in this Application. 

B. Current Status of Claims 

(a) Claims 1--36 and 51 are canceled. 

(b) No claims a.re withdrawn from consideration. 

(c) Claims 37-50 and 52-58 are currently pending. 

(d) No dairns are allowed. 

(e) Claims 37-50 and 52-58 are rejected. 

C. Claims On Appeal 

There arc twenty one (21) claims pending in the Application, claims 37-50 and 52-58. all of 

which arc appealed. The pending claims involved in lhe Appeal arc attached hereto as the Clahns 

Appendix . 

.5609221.2 
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IV. ST ATVS OF AMENDMENTS 

Appellant did not file any amendments after the final Office Action, mailed July 12, 2016. 

5609221.2 
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V. SUJV[MARY OF CLAIMED SUBJECT MATTER 

The following summary correlates claim elements to specific embodiments described in the 

application specification, but does not in any matter limit claim inte11Jretation. Rather, the followfog 

sununary is provided only to facilitate the Board's understanding of the subject rnatter of this 

appeal. 

The subject malter of independent claims 37, 4 L 52 and 53 relate to a pharmaceutical 

cornposition cornp1ising: 

5609221.2 

(l) a pharmaceutically acceptable carrier (see, e.g., paragraph [0050J of the application as 

oliginally filed) and 

(2) a therapeutically effective amount of a co--crystal comprising supramolecular synthons. 

each supramolecular symhon fonned from stoichiometric amounts of at least one active 

pharmaceutical ingredient (API) and at least one co-forrner (paragraphs [00 !OJ, [0012], 

[0041]-[0044]. and Figure 24), 

(3 l wherein the API has a first chemical functionality that permits formation of API 

homosynthons through non--covalent hydrogen bonding ,vhen the API is in its pure fom1 

- '1 ' r ' )11 • [()")")(Y] 1001 ll !-()(" 1 "j i()()4J J • ~ [()( ,13•1·· (p,.ragraf.1.S t l .1_, l __ , _. h.,,, _. __ , arn1 . )-., ), 

( 4) wherein the co-former has a second chemical functionality complimentary to the first 

chemical functionality via non-covalent hydrogen bonding (paragraphs [0009H0012], 

and [0041 ]-[0043]), 

(5) wherein said co-former is a solid at room temperature and atmospheric pressure when 

the co-former is in its pure form (paragraphs [0008], [0009], [0013J, [0014_1, [0039], 

[0043]. and [0044]), and 

(6) wherein suprarnolecular synlhons are formed via non-cova1enl hydrogen bonding 

between the first chemical functionality of the APl and the second chemical functionality 

of the co-former (see, e.g., paragraphs [0010], [00li], [0012]. [0040]-[0042], and Figure 

24). 
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In addition to elements (1)-(6), independent claim 37 specifies that: 

(8) each supramolecular synthon comprises an API homosynthon fonned via hydrogen 

bonding (see, e.g., paragraphs [0021], [0022], and [0039]). 

Claims 45-49 and 54-55, each of which ultirnately depend from claim 37, present a common 

question of patentahility. 

In addition to elements (1 )--(6), independent claim 41 specifies that: 

(9) the at least one API participating in each supramolccular synthon is two APis and the at 

least one co-former is one co-former (see, e.g .. page 4, paragraphs [0068], [0074], 

[0081J, and [0088]), and that each of the two APis is bonded by non-covalent bonding to 

the one co-former (see, e.g., page 4, paragraphs [0070], [0076], [0083J, and [0090]). 

In addition to elements ( 1 )-(6), independent claim 52 specifies that: 

(10) the first chemical functionality is (i) a carboxamide, (ii) a carbonyl. or (iii) an amine 

(see, e.g., paragraphs [0019], [0024], [0048.1, and [00631). 

Claims 38-40, 42-44, 50 and 56-58, each or which depend frmn claim 52, present a conunon 

question of patentability. 

5609221.2 

In addition to elements (1)--(6), independent claim 53 specifics that: 

( 11) each supramolecular synthon comprises a hydrogen bond between an API and co­

forrner, said hydrogen bonds being: (i) a carhonyl:amide hydrogen bond, (ii) a 

carbonyl:amine hydrogen bond, (iii) a carboxyhc acid:pyridine hydrogen bond, (iv) a 

carboxylic acid:aromatic amine hydrogen bond, (v) a carboxylic acid:carboxylic acid 

hydrogen bond, (vi) a carboxylic acid:caTboxamide hydrogen bond, (vii) a carboxylic 

acid:amine hydrogen bond, (viii) a carboxylic acid:carbony1 hydrogen bond, (ix) an 

amine:sulfonamide hydrogen bond, or (x) a carbonyl:sulfonamide hydrogen bond (see, 

' 0 • '· ,- 1.-.,;; 10()] C>j [0()2] i [00")''] [('(),:;()] [()('6".'] i()()76i [0()8°i [00()")] [('()97 ] Lo., p,1ragrc1puc, I_·_ .. ':J.,, _ . .,, -L_, ) ,/,• , _-•} .) , ,.. . .,, _ __,_,, .JC_, ) , , 

[00105], [00112], [00119], [00125], [00132], [00144], [00150], [00156], [00162], 

[00168], and [00174]). 
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VI. GROUNDS OF REJECTION TO HE REVIE'\VED ON APPEAL 

As set forth in the final Office Action, mailed July 12, 2016, claims 37--50 and 52--58 are 

rejected under 35 U.S.C. § 103(aJ as allegedly being unpatentable over McCoy (CA 1148020Al), 

enclosed herewith as Exhibit A. 

Claims 37-50 and 52--58 are further rejected under 35 U.S.C. § 103(a) as allegedly being 

unpatentable over Huffman (U.S. Patem No. 3,664,858), enclosed here,vith as Exhibit B. 

The final Office Action mailed July 12, 2016 is also enclosed here\vith as Exhibit C. 

5609221.2 
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VU. ARGUMENTS 

A. Bri.ef introduction to the claimed invention 

The application describes the prohlem of rational design of crystalline pharmaceuticals, 

which is hampered by the multiple phases, polymorphs, and solvates formed by drngs. 1 The 

application describes a soiution to this problem using novel crystalline phases2 containing more than 

one molecular component3 (i.e., co-crystals, as claimed) in tcnns of properties such as solubility, 

dissolution rate, chemical stability, and bioavailahility, inter alia. 

As described throughout the application,4 such co-crystals comp1ise stoichiornetric, non­

covalent interactions between chemical functionalities (i.e., chemical functional groups such as 

carboxylic acids, amides, and the like), referred to in the aggregate as supramolecular syntlmns. 

Supramolecular synthons may comprise interactions between the same chemical functionality (i.e., 

a homosynthon) or between different chemical functionalities (i.e .. a heterosynthon). 

Numerous exarnp]es of such co-crystals are disclosed throughout the application, 

particularly in Examples 1-19 and Figures 5-23. 

B. Rejection under 35 U.S.C. § 103(A) 

In the Office Action mailed July 12, 2016, the Examiner rejected claims 37-50 and 52-58 

under 35 U.S.C. § l03(a) as allegedly being unpatentable over McCoy (CA 1148020A 1 ). The 

Examiner takes the position that McCoy teaches an amino acid food additive comprising a uniform 

cocrysta11ine matrix of (1) an amino acid mate1ial, and (2) an effective amount of a soluble edible 

cocrystallizer materiaL5 'wherein the soluble, edible, cocrystallizer material is preferably selected 

from the group consisting of: alkali and alkaline earth metal salts of halides, phosphates and nitrates, 

polyhydric alcohols, crystalline cellulose, crystalline starches, crystalline organic acids and their 

salts, and mixtures thereof. 6 

1 U .. S. Application No .. 14/179,862, paragraph [0004], 
2 ld. at p,1ragraph !0006]. 
3 ld. at p,1ragraph !0007]. 
4 ld. at p,1ragraphs [0017], [0023], [0044], [0047]--[0049], [0056], [0063] 
5 Office Action dated July 12, 2016, page 13. 
6 ld. at pages 8·-9 

5609221.2 
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McCoy allegedly teaches a method cornprising dissolving at least one amino acid materiai in 

water along with an effective amoum of at least one edible cocrysta11izer mateJial, such that the ratio 

hy weight of the cocrystallizer to the amino acid rnaterial is frorn about 0.9: l to about 6: L 7 The 

Examiner notes that, "preferably, equal amounts of amino acid and cocrystallizer are used.''8 The 

Examiner noles that the solulion of amino acid and cocrystallizer is preferably freeze-dried. 9 The 

Examiner further notes that McCoy does not identify a synthon. 10 

The Examiner maintains that it would have been obvious to one of ordinary skill in the art at 

the time of the invention "to have envisioned the co-crystals as taught by McCoy to have also 

envisioned that the potential choices of amino acid material and cocrystallizer as taught could be 

formed in combinations with the same functionalities, giving rise to a homosynthon, or two 

different functionalities, giving rise to heterosynthons" and therefore that "cocrystals ... as required 

• h 1· ·. . ,- h . · l . 1l . l . h .. 1 . . f M c~ "11 oy t e rnntauons 01 t e mstant c cums, arc wc1. w1tun t e scope ot t 1e teachmgs o.. c oy. 

Claims 37-50 and 52--58 are further rejected under 35 U.S.C. § 103(a) as allegedly being 

unpatentab1e over Huffrnan (U.S. Patent No. 3,664,858). The Examiner alleges that Huffrnan 

teaches co-crystal cornp]exes or adducts of amines with organic acidic materials, wherein 

substantially stoichiometric proportions of amine and acid are normally prcfcITcd. 12 Allegedly, 

useful organic acidic rnaterials include carboxylic acids, sulfonic acids, phenolic and fluorosulfone 

compounds. 13 Allegedly, primary, secondary, and tertiary amines, and hydrazines, arc useful, with 

piperidine and rnorpholine being preferred. 14 

The Examiner docs not afford patentable weight to the claim term "API" (i.e., "active 

pharmaceutical ingredient"), on the ground that the term aI1egedly represents only an intended use. 15 

The Examiner maintains that it would have been obvious to one of ordinary skill in the art at 

the time of the invention to modify the teachings of Huffman to arrive at the claimed 

1 . I . . 16 p 1arrnaceut1ca compos1t1ons. 

7 Id. at page 9 
8 ld. 
9 · ld. 
10 Id. 
11 Id. at pages 9--10 
12 Id. at pages 11--12 
"1 '· Id. at page 11 
14 Id. at page 12 
15 Id. at pages l 0-- l l 

5609221.2 
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C. Brief description of the obviousness standard 

A patent may not be obtained "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 to a 

person having ordinary skill in the art" 35 U.S.C. § 103(a). Obviousness is a question of law that is 

predicated on several factual inquires. Graham v. John Deere Co .. 383 U.S. 1 (1966); Richardson-

ir 1 l' . I . c-· 12') L' "d 1476 1c:1.-o (F' d c·'" 19°-) s 'f' 11 h . -f r lCKS v. JpJo m .o., ~ r .. -i , J, . , /.., e . 1r. ::1 I ... pec1 1ca y, t e tner ot act must assess 

the following: (1) the scope and content of the prior art; (2) the level of ordinary ski11 in the art; (3) 

the differences between the claimed subject matter and the prior art; and ( 4) secondary 

considerations of non-obviousness. Richardson-Vicks at 1479-1481. 

In KSR Intern. Co. v. Teleflex, Inc., 550 U.S. 398, 415 (2007), the Suprerne Court rejected 

the rigid application of the principle that there should be an explicit "teaching, suggestion, or 

motivation" in the prior art, the nature of the problem, or the knowledge of a person having ordinary 

skill in the art, in order to find obviousness. The Court in KSR acknowledged, however, the 

importance of identifying "a reason that would have prompted a person of ordinary skill in the 

relevant field to cmnbine the elements in the way the claimed new invention does" in an 

obviousness detern1ination. ld. at 418. Such a reason should be supported by a reasonable 

expectation o[ success in combining the elements to anive at the claimed invention. See Manual of 

Patent Examining Procedure§ 2143.02. Reasonable Expectation of Success is Required. 

Imperrnissible hindsight must be avoided and the legal conclusion must be reached on the basis of 

the facts gleaned from the prior mt. See KSR Intern. Co. v. Teleflex, Inc., 550 U.S. 398,421 (2007) 

(cautioning the trier of fact against "the distortion caused by hindsight bias" and ''argumems reliant 

upon ex post reasoning" in determining obviousness). 

In detem1ining the differences between claimed subject matter and the prior art, the question 

under § 103 is not whether the differences themselves would have been obvious, but whether the 

claimed invention as a whole would have been obvious. Stratoflex. inc. v. A.eroquip C011J., 713 F.2d 

1530, (Fed. Cir. 1983). See also the Manual of Patent .Examining Procedure (MPEP) § 2142. Legal 

16 Id. at page 13 
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Concept of Prima Facie Obviousness. To reach a proper detennination under§ 103, the trier of fact 

must thus step backwctrd in time and into the shoes worn by the hypothetical person of ordinary skill 

in the art when the invention was unknown and just before ii was made, and, in view of all factual 

information, determine whether the claimed invention --- as a -whole --- would have been obvious at 

that time to that person. A primafacie case of obviousness is established when, after putting aside 

the Appellant's disclosure, and evaluating the claimed invention as a whole, the trier of fact would 

find that the hypothetical skilled artisan would have had no trouble piecing together the combined 

teachings of the prior art in the way the claimed invention does, and with a reasonable expectation 

of success. 

Once a prbna facie case of obviousness has been established, the burden shifts to the 

Appellant to rebut the case. "A prima facie case of obviousness can be rebutted if the 

AppeHanL.can shciv,· 'that the art in any material respect taught away' from the claimed invention" 

ln re Haruna, 249 F.3d 1327, 1335 (Fed. Cir. 2001) (citations ornitted). "A reference may be said lo 

teach av.-ay when a person of ordinary skill, upon reading the rcference, ... ,vould he led in a direction 

divergent from the path thal was taken by the Appellant." Id. A primafacie case of obviousness 

may also be rebutted with a showing of unexpected results, e.g., showing "that the claimed 

invention exhibits some superior property or advantage that a person of ordinary skill in the relevant 

art would have found surprising or unexpected. The basic principle behind this rule is 

straightforward --- that which v.:ould have been surprising to a person of ordinary skill in a particular 

art would not have been obvious.'' 17 Whether the unexpected results are the result of unexpectedly 

improved results or a property not taught by the prior art, the objective evidence of nonobviousness 

must be comrnensurate in scope with the dairns which the evidence is offered to support Sec 

MPEP § 716.02(d). Unexpected Results Conunensurate in Scope vi:ith the Claimed invention. 

Furthe1more, MPEP § 2144.08 (Obviousness of Species When Prior Art Teaches Genus) 

provides specific guidance to the Examiner who takes the position that a single prior art reference 

discloses a genus that encompasses, but does not specifically contemplate, the claimed subgenus. 

When considering the obviousness or non-obviousness of a selection, a proper application of 

17 In re Soni, 54 F.3d 746, 750 (Fed.Cir. 1995) 
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Graham analysis requires the Examiner to determine whether one of ordinary skill in the art would 

have been motivated to select the claimed species or subgenus, Specifically, the Examiner must 

consider: 

(a) the size of the prior art genus, e.g., whether the genus is so small that one of ski 11 in the 

art would readily envisage each member of the genus; 18 

(b) the express teachings, e.g., whether the prior art reference expressly teaches a p~trticular 

reason to select the claimed species or subgenus; 

(c) the teachings of stmctural similarity, e.g., whether the prior ait references teaches any 

"typical," "preferred," or "optimum" species or subgenus. If such a species or subgenus is 

structurally similar to that claimed, its disclosure rnay provide a reason for one of ordinary skiil in 

the an to choose the claimed species or subgenus from the genus, based on the reasonable 

expectation that stmcturally similar species usually have sirnilar properties; 19 

(d) the teachings of similar properties or uses, which provide real world motivation for a 

person of ordinary skill to make species structurally similar to those in the prior art. 2° Conversely, 

lack of any known useful properties weighs against a finding of rnotivation to make or select a 

· 21 spec1es or subgenus; 

(e) the predictability of the technology, without which it is less likely that structurally 

similar species will render a claimed species obvious because it may not he reasonable to infer that 

they would share similar properties.22 

Based on the evidence as a whole, the Examiner should make express fact-findings relating 

to the Graham factors, focusing primarily on the prior art teachings (a)-(e) discussed above. The 

fact-findings should specifically articulate what teachings or suggestions in the prior art would have 

rnotivated one of ordinary skill in the art to select the claimed species or subgenus. 

18 See, e.g., ln re Petering, 301 F.2d 676,681 (CCPA 1962). 
19 See, e.g., Dillon, 919 F.2d at 693, 696. 
20 See, e.g., Dillon, 919 F.2d at 697; In re Stemniski, 444 F.2d 581, 586, (CCPA 1971). 
21 See, e.g., ln re Albrecht, .5 l4 F.2d 1389, 1392, 1395-96 (CCPA 197.5). 
22 See, e.g., ln re May, 574 F.2d 1082, 1094 (CCPA 1978). 
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D. The Examiner has not established a prima fade case of obviousness 

1. A1cCo_v 

The Examiner acknowledges that McCoy does not disclose the specific examples of homo­

and heterosynthons required by the claims, and does not disclose the identification of a synthon 

from the crystal structme.23 The Examiner acknowledges that McCoy teaches the use of a 

cocrystallizer in a weight ratio, and not in stoichiometric proportions. 24 Nonetheless, the Examiner 

holds that the claimed pharmaceutical compositions are obvious, reasoning that "cocrystals ... as 

required by the limitations of the instant claims, are vvell within the scope of the teachings of 

1\/f C' ,,2s 
!VIC oy . 

Appellant respectfully disagrees, and submits that the question of whether or not the claimed 

invention is '\vithin the scope" of McCoy is only p~trt of the analysis required to show obviousness. 

In terms of the factors (a)-(e) listed in MPEP § 2144.08 and summarized herein in Section C., the 

Examiner only takes a position on factor (a), finding that the claimed invention is within the scope 

of the prior art, and that the skilled artisan would have "envisioned" cocrystals according to the 

claims on the basis of McCoy. 

Appellant respectfo11y disagrees. The claimed invention requires, inter alia, a 

suprnmolecular synthon comprising stoichiometric amounts (i.e., integer multiples of molar 

equivalents) of at least one API and at least one co-fom1er. Such stoichiometric amounts are 

important for intermolecular interactions between two or rnore independent molecular entities in a 

co-crystal Indeed, as provided in the review article by Almarsson, a copy of which was submitted 

with the Information Disclosure Staterncnt of April 1, 2016, and which is enclosed herewith as 

Ethibit D, "[ c]ocrystals are a class of crystalline solids that occur when complementary molecules 

of different strnctures are crystallized to form single crystalline phases that contain stoichiornetric 

ratios of the components" (Almarsson et al.; Phann. Pat. Analyst 1(3):313--327 (2012)). 

Co--crystal formers encompassed by the presently claimed compositions also contribute to 

the co-crystal structure in that they are complementary in supramolecular chemistry, i.e., they form 

23 Office Action dated July 12, 2016, page 9. 
24 Id. at page 3. 
25 Id. at pages 9--10. 
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supramolecular synthons with the API molecules."26 As discussed further below, these multiple­

component solids "exhibit physical properties different from the parent pharmaceutical ingredient as 

a direct result of hydrogen bonding interaction", which "can afford improved drug solubility, 

dissolution rate, stability and bioavailability, for examplc."27 Figure 1 of Airnarsson et aL, 

reproduced below for the Board's convenience, provides a prototypical example of a 1:1 

composition co--crystal, and demonstrates that stoichiometric ratios of the complementary 

components pem1it formation of the co-crystal structure, e.g., a repeating a1Tay of molecules or ions 

in three dimensions. 

Almarsson et aL; Pharm. Pat. Analyst 1(3):313-327 (2012) (page 314) 

The Examiner considers the dairned invention to be within the scope of McCoy because 

McCoy teaches cocrystallizer/amino acid compositions having weight ratios of from 0.9: 1 to 6: 1. 

There is no evidence in McCoy that the mixture of the an1ino acid material and soluble edible 

cocrystallizer material in non-stoichiometric amounts leads to the formation of a crystalline 

structure, e.g., a repeating ruTay of molecules or ions in three dimensions, for example, as opposed 

to an amorphous solid or some other structure. Nor does McCoy suggest that it would be 

advantageous to select a stoichiometric ratio from the range of weight ratios. In fact, McCoy teaches 

that the criteria fi.)r selecting the optirnmn amount of cocrystallizer is whether there is "'enough' to 

26 U.S .. Application No. 14/179,862, paragraph [0009]. 
27 U.S .. Application No. 14/179,862, paragraph [0039]. 
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enable successful dehydration of the amino acid co-crystallizer soiution."28 Based on this teaching, 

the skiHed person would not be motivated LO modify McCoy by utilizing a stoichiometric ratio of 

amino acid to cocrystallizer, and as such could not have envisioned the claimed invention. 

Moreover, 1vkCoy discloses freeze drying of the mixture of amino acid rnaterial and soluble 

edible cocrystallizer material. 29 One of ordinary skill in the art would understand freeze drying to 

produce an amorphous solid or a mix of crystalline and amorphous phase (e.g., Bedu-Addo, 

Pham1aceutical Technology Lyophilization 10--18 2004; a copy of which was submitted 'With the 

fnfonnation Disclosure Statement of April L 2016, and which is enclosed herewith as Exhibit E. 

One skilled in the art v,muld also understand you would not use freeze drying in order to get an 

ordered supramo1ecu1ar syntbon as presently claimed. 

With regard to factors (b) and (c) of MPEP § 2144,08, the Exarniner bas not identified an 

express teaching, or preferred embodiments, of McCoy that would motivate the skilled ctrtisan to 

select stoichiometric ratios of co-crystals according to the present claims, In fact, as noted above, an 

express teaching of McCoy relates to the criteria of successful dehydration, wherein "preferably, 

equal [mass] amounts of amino acid and cocrystallizer arc used.''30 

With regard to factor (d), the Examiner has not identified the teaching of a similar property 

or use that motivate the skilled artisan to prepare co-crystals according to the present claims. 

A least for the foregoing reasons, the Examiner has not established a prima facie case for the 

obviousness of the claimed invention, and Appe11anl respectfuUy requests reconsideration and 

reversal of the rejection of claims 37--50 and 52-58 under 35 U.S.C § 103(a). 

2. Huffman 

The Examiner has not established a prima facie case for rejecting the claims as being 

unpatentahle over Huffman because (a) Huffman is not a proper reference for use in an obviousness 

rejection, (b) the Examiner has not met their burden of articulating the reasons for rejecting each 

and every limitation of the pending claims, and (c) one of ordinary skill in the art would not have a 

28 McCoy page 7, lines 7--l0. 
29 Id, at page 7, lines 17--19. 
30 Id, at page 7, lines 14--15. 
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reasonable expectation of success in forming a co-crystal of an API having maintained activity 

andior improved properties. 

Huffman discloses heat-sensitive copy-sheet coatings.3 l Huffman discloses that such 

coatings and copy-sheets are useful in the preparation of projection trnnsparencies.32 

As stated in MPEP § 214L01(a), "In order for a reference to be proper for use in an 

obviousness rejection under 35 U.S.C. 103, the reference must be analogous art to the clairned 

stated in MPEP § 2141.0l(aJ, "a reference is analogous art to the claimed invention if: (1) the 

reference is from the sarne field of endeavor as the claimed invention (even if it addresses a 

different problem); or (2) the reference is reasonably pertinent to the problem faced by the inventor 

(even if it is not in the same field of endeavor as the claimed invention). See Bigio, 381 F.3d at 

1'~2" T) u-s1)('12d 121'' "H1 f-...-. . -- 1 · :1 • - - • ~--l i. • -1\_,n·n:;u x ''141 o· 1, ) · n • ., , , ,_, ,. _ < at .. . ~1 tL1an 1s not ana ogous ,.rt as reqmreL. oy 1Hr e1 ":s "" ~. \ a cb 

described above because it is not from the same field of endeavor as the claimed subject matter and 

the reference is not reasonably pertinent to the problem faced by the inventors. 

With respect to the field of endeavor, each appealed claim. indeed the entire specification, is 

directed to a ph,mnaceutica1 composition comprising a co-crystai including an active 

pharmaceutical ingredient (API). and therefore relates to the field of pharmaceutical arts. Huffman 

is related to irnproved projection transparencies. which is not the sanie field of endeavor as the 

pharmaceutical arts. 

With respect to the problem faced and whether the reference is reasonably pertinent to that 

problem, as described in the application, "[uJndesirable physicochcmical properties, physiological 

barriers, or issues of toxicity often limit the therapeutic benefit of dmgs'' and crystalline self-­

assemblies may improve such characteristics, but ''many drng molecules aTe prone to fm111 multiple 

phases, and crystal size and morphology can vary for a given phase" and "physical properties of 

crystalline solids are critically dependent on the internal arrangement of molecules or ions, making 

prediction of composition, crystal structure and morphology from knowledge of molecuh:ir structure 

31 Huffman, Abstract 
32 Id. at column I, lines l --11 
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a scientific challenge of the highest order."33 The present application provides, as a solution to this 

problem, the "design of new pharn1aceutical solid phases, such as rnultiple--component phases, using 

co-crystal fonners that are complementasy in the sense o[ supramolecular chemistry, i.e., they fonn 

supramolccular synthons with pharmaceutical molecules or ions:'34 These multiple .. cornponent 

solids "exhibit physical properties different from the parent pharmaceutical ingredient as a direct 

result of hydrogen bonding interaction'', ,vhich '·can afford improved drug solubility, dissolution 

rate, stability and bioavailability, for exampk."35 

In contrast, the problem faced in Huffman is that when heating prior ,1rt copy-sheets, "the 

sheet causes dissociation of the adduct with liberation of amine and formation of coior--bodies."36 

The solution provided by Huffrnan is '·to produce elem transparent filrns and coatings containing 

heat-dissociable amine adducts in non-particulate form" as this coating "does not obscure desired 

colors or markings on the underlying carrier" and produces "excellent projection transparencies. " 37 

Producing excellent projection transparencies that do not obscure desired colors or markings is not 

reasonably pertinem to problem described in the instant application. As described in MPEP 

§2141.0l(a), "[i]n order for a reference lo be "reasonably pertinent" to the problem, it must 

"logically [J have commended itself to an inventor's attention in considering his problem." In re 

Icon Health and Fitness, Inc., 496 F.3d 1374, 1379-80 (Fed. Cir. 2007) (quoting In re Clay, 966 

F.2d 656,658.23 USPQ2 1058, 1061 (Fed. Cir. 1992)).'' The inventors would not have considered 

producing excellent projection transparencies that do not obscure desired colors or markings in 

solving the problern described in the instant application, which relates to the lack of rational design 

of crystalline pharmaceuticals, which was hampered by the multiple phases formed by most drugs. 

As a result, Huffman is not analogous ,irt under MPEP § 2141.0l(a) and is not a proper reference 

for use in an obviousness rejection. For this reason alone, this rejection should be withdrawn. 

Even if, arguendo, Huffman was a proper reference for use in an obviousness rejection, 

which Appellant asserts is not the case, the Examiner has not met her burden in articulating the 

33 U.S .. Application No. 14/179,862, paragraphs [0003] and [0004]. 
34 paragraph [0009] 
35 paragraph [0039] 
36 column I, lines 28--33 
37 Column l, lines 34-·40 
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reason for rejecting the claims based on Huffman alone, as Huffman provides no teaching or 

suggestion to make co-crystals, as recited in the present claims. Huffman makes salts rather than co­

crysta1s. Huffrmm discloses rnixtures of arnines and acids, e.g., carboxylic acids. Indeed, one of 

ordinary skill in the art will readily appreciate that the amines disclosed in Huffman will 

deprolonate the carboxylic acids disclosed in Huffman to make salts. The present claims recite co­

crystals. 

Furthermore, Huffman provides no teaching or suggestion to use the adducts described 

therein in a pharmaceutical cornposition. The Exarniner's reason for arriving at the clairned subject 

matter, which relates to pharmaceutical compositions including an active pharmaceutical ingredient 

(API), is that "it \voukl have been obvious to one skilled in the art to envision the adducts disclosed 

by Huffman, while not employed in the pharmaceutical art, can be formed regardless of the utiiity 

of the adduct"38 The Examiner provides no evidence or rationale to support this condusory 

statement. As outlined in MPEP §2141, subsection m, "'[RJejections on obviousness cannot be 

sustained by mere condusory statements; instead, there must be some articulated reasoning \Vith 

some rational underpinning to support the legal conclusion of obviousness."' KSR, 550 U.S. at 418, 

82 USPQ2d at 1396." Huffman provides no teaching or suggestion to use the adducts described 

therein in a pharmaceutical cornposition comprising a co-crystal of an active pharn:mceutical 

ingredient As a result, Huffman does not teach or suggest each and every limitation of the claims 

and therefore does not render the claims obvious. 

In addition, the Examiner states that "if the first chemical functionality is capable of fixming 
?.O 

a co--crystal with a co--crystal former. then the limitations of the claim are met.'''' The Examiner 

states that "the intended use recited in the instant claims, namely that the first chernical functionality 

is an API, is not afforded patentable weight."40 Appellant respectfully disagrees, and submits that 

the recitation of an API comprising a first chemical functionality should be given patentable weight. 

38 Office Action, page 12 
39 Office Action, page 7 
40 Id. 
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It is well established that a claim term is to be accorded "the meaning that the term would 

have to a person of ordinary skill in the art in question at the time of the invention."'n In the Phillips 

decision, the Federal Circuit also indicated that evidence for the meaning of a term rnay be derived 

from "the 'vvords of the claims themselves. the remainder of the specification. the prosecution 

history, and extiinsic evidence concerning relevant scientific principles, the meaning of technical 

tem1s, and the state of the art.''42 Appellant respectfully submits that the present specification 

supports an interpretation of the claim terms "active pharmaceutical ingredient" and "API" as 

referring to a biologically active pharmaceutical entity having a therapeutic effect on a human or 

animal, such pharmaceutical entities having prophylactive, palliative, and/or curative effects.43 In 

accordance with this interpretation, an API is not defined according to an intended use, but rather 

according to its properties, and as such should be afforded patentable weight. 

Moreover, Appellant respectfully submits that the present specification supports an 

interpretation where the claim term "wherein supramolecular synthons me forrned via non-covalent 

hydrogen bonding between the first chemical functionality of the API and the second chemical 

functionality of the co-former" denotes an actual state that fundamenta11y ties the formation of the 

supramoleculm synthon to the physical characteristics of the API. As a result, the disputed claim 

language reaches well beyond merely describing an intended use since the clairns activeiy recite an 

actual configuration. e.g., non--covalent hydrogen bonding between an API and a complementary 

co-fom1er. The Examiner provides no reasoning \vhy one of ordinary skill in the art v.:ould interpret 

the claim as merely reciting an intended use, as opposed to a state which ties the formation of the 

supramokcular synthon to the physical charactelistics of the API. 

ln further support of the patentable weight of the term "APL., AppeIIant submits that one of 

ordinary skill in the art would not have had a reasonable expectation of success in forming a co­

crystal with an APL Moreover, one of ordinary skill in the art would not have had a reasonable 

expectation that a co-crystal of an APl would be useful, e.g., maintain activity and/or have improved 

properties. Indeed, combining an API with a co-crystal co-former could have had a negative impact 

41 Phillips v. MVH Corp., 415 F.3d 1303, 13 l 3 (Fed. Cir .. 2005) 
42 Id. at 1314 
43 See, e.g., paragraph [0048] 

5609221.2 

UM00000492 



Application No.: 14/179,862 22 Docket No.: U0157.70023US02 

on the activity of the AP!, including decreased solubility, dissolution rate, stability, and/or 

bioavailability. However, the teachings of the instant application demonstrate the unpredictable 

finding that APis could not only be used in co-crystals, but that the co-crystals exhibit irnproved 

characteristics as compared to the API alone. For example, the instant application provides, inter 

alia, formation of multiple-component solids which "exhibit physical properties different from the 

parent pharrnaceuticai ingredient as a direct result of hydrogen bonding interaction'', and which 

"can afford improved drug solubility, dissolution rate, stability and bioavailability, for example."44 

At least for the foregoing reasons, the Examiner has not established a prima facie case for 

the obviousness of the claimed invention, and Appellant respectfully requests reconsideration and 

reversal of the rejection of claims 37-50 and 52-58 under 35 lJ.S.C. § 103(a). 

E. The rejection of claims 37-50 and 52-58 under 35 U.S.C. § 103(a) as being obvious over 

McCoy should be reversed 

Appellant has presented arguments herein challenging the Examiner's prima facie case 

based on McCoy. The Exarniner has taken the position that the claimed invention is '\vithin the 

scope" of McCoy, and that the skilled ,irtisan would have "envisioned" the clairned invention on the 

basis of McCoy. As such, it is alleged that the claimed invention is an obvious species comp1iscd 

within a prior art genus. However, the Examiner has not articulated a reasoning as to why one of 

ordinary skill in the art would have been motivated to select the claimed invention from the alleged 

prior art genus. In fact, McCoy would not motivate to skiUed artisan to prepare the claimed 

pharmaceutical compositions, and the daimed pharmaceutical compositions could not be readily 

envisioned without the benefit of the description in the present application. As such, the rejection is 

the result of impermissible hindsight. 

For the foregoing reasons, the rejection of claims 37--50 and 52--58 under 35 U.S.C. § 103(a) 

as being obvious over McCoy should be reversed. 

44 See, e.g., paragraph [0039] 
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F. The rejection of claims 37-50 and 52-58 under 35 V.S.C. § 103(a) as heing obvious over 

Huffman should be reversed 

The Examiner has not established a primafacie case for rejecting the claims as being 

unpatentable over Huffman because (a) Huffman is not a proper reference for use in an obviousness 

rejection, (b) the Examiner has not met their burden of articulating the reasons for rejecting each 

and every limitation of the pending claims, and ( c) one of ordinary skill in the art would not have a 

reasonable expectation of success in forming a co-crystal of an API having maintained activity 

and/or improved properties. 

Huffrnan is not analogous art as required by MPEP § 2141.01 (a) because it is not frorn the 

same field of endeavor as the claimed subject matter and is not reasonably pertinent to the problem 

faced by the inventors. As discussed above, the problem faced in Huffman is that when heating 

prior art copy-sheets, "the sheet causes dissociation of the adduct with liberation of amine and 

formation of color-bodies," whereas the problerns faced by the inventors of the present application 

is that "[ujndesirahle physicochemical properties, physiological barriers, or issues of toxicity often 

limit the therapeutic benefit of drugs." Moreover, Huffman provides no teaching or suggestion to 

use the adducts described therein in a pharrnaceutical composition cornprising a co--crystal of an 

active pharmaceutical ingredient, as claimed. Finally, Huff.man provides no teaching or suggestion 

that co-crystals of APis as claimed would demonstrate characteristics as compared to the API alone. 

For the foregoing reasons, the rejection of claims 37-50 and 52-58 under 35 U.S.C. § 103(a) 

as being obvious over Huffman should be reversed. 

G. Non-statutory obviousness-type double patenting rejection 

Claims 37-50 and 52-58 are rejected on the ground of non-statutory obviousness-type 

double patenting as being unpatentab]e over claims 25, 28, 37, 39-5 L 53-60 and 62-66 of U.S. 

Patent Application No. 10/378,956 (published as US2003/0224006Al). 

Appeliant notes that the '956 application ,,:vas aliowed to become abandoned, thereby 

rendering this rejection moot. 
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VIH. CONCLUSION 

Claims 37--50 and 52--58 are not obvious. Accordingly, the Examiner's rejection under§ 103 

of claims 37-50 and 52-58 should be reversed. 

Appellant believes all fees due with the filing of this Appeal Brief are being paid by credit 

card. Hmvever, if any additional fees are due, please charge them, or credit any overpayment, to our 

Deposit Account No. 23/2825, under Docket No. U0157.70023US02, from ,,:vbich the undersigned 

is authorized to draw. 

Dated: August 10, 2017 
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IX. CLAIMS APPENDIX 

Claims Involved In The Appt~al Of Application, U.S. Serial No. 14/179,862 

1-36. (Canceled) 

37. (Previously Presented) A pharmaceutical composition comprising a pharmaceutically 

acceptable canier and a therapeutically effective amount of a co-crystal comprising supramolecular 

synthons, each supramolecular synthon fo1med from stoichiometric amounts of at least one active 

phanr1aceutical ingredient (AP!) and at least one co-former and each supramolecular synthon 

comprising an API homosynthon formed via non-covalent hydrogen bonding, 

wherein the API bas a first chemical functionality that permits fomrntion of API 

homosynthons through non--covalent hydrogen bonding when the API is in its pure form, 

wherein the co-former has a second chemical functionality complimentary to the first 

chemical functionality via non-covalent hydrogen bonding, 

wherein said co-former is a solid at room temperature and almospheric pressure when the 

co-former is in its pure form, and 

wherein supramolecular synthons are formed via non-covalent hydrogen bonding bet\veen 

the first chernical functionality of the API and the second chemical functionality of the co-former. 

38. (Previously Presented) The phannaccutical composition of claim 52, wherein the 

supramolecular synthon comprises a heterosynthon dimer formed by non--covalent hydrogen 

bonding of the API to the co-former. 

39. (Previously Presented) The pharmaceutical composition of claim 52, wherein the 

supramolecular synthon comprises a plurality of the AP! and a plurality of the co-former, wherein 

the supramolecular synthon is a chain of supramolecular heterosynthons, each supramolecular 
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heterosynthon formed by non-covalent hydrogen bonding of one APl to one co-fonner, and wherein 

the supramolecular heterosynthons are bonded to one another by non-covalent hydrogen bonding. 

40. (Previously Presented) The pharmaceutical composition of claim 52, 'vvherein the co-crystal 

is a hydrated co-crystal, wherein the supramoiecular synthon comprises a plurality of the API and a 

plurality of the co--fonner, wherein the supramolecular synthon affords a sheet of the API, each of 

the APis in the sheet bonded to one another and to a co-fonner by non-covalent hydrogen bonding 

to a water molecule. 

41. (Previously Presented) A pharmaceutical composition comprising a pharrnaceuticaHy 

acceptable carrier and a therapeuticaHy effective amount of a co--crystal comprising supramolecular 

synthons, each suprarnolecular synthon formed from stoichiorneu'ic amounts of at ]east one active 

pharmaceutical ingredient (AP]) and at least one co-former, 

vvherein the API has a first cben1ical functionality that pennits formation of API hornosynthons 

through non-covalent hydrogen bonding when the APJ is in its pure form, 

wherein the co-former has a second chemical functionality complimentary to the first 

chemical functionality via non-covalent hydrogen bonding, 

wherein said co-former is a solid at room temperature and almospheric pressure when the 

co-former is i.n its pure form, 

wherein supramolecular synthons are formed via non-covalent hydrogen bonding between 

the first chernical functionality of the API and the second chemical functionality of the co-former, 

and ,vherein the at least one API pa1ticipating in each suprarnolecular synthon is two APis and the 

at ]east one co-former is one co-former. and wherein each of the l\VO APis is bonded by non-­

covalent bonding to the one co-former. 

4) (Previously Presented) The phammceutical cornposition of claim 52, wherein the at least 

one co-former participating in each supramolecular synthon is two co--fom1ers forming a 

hornosynthon, the at 1east one API in each supramolecular synthon is two APis, and wherein each of 

the two APis is bonded by non--covalent bonding to one of the two co•-formers . 

.5609221.2 
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43. (Previously Presented) The pharmaceutical composition of claim 52, wherein the at least 

one AP1 participating in each supramolecular synthon is two APis and the at least one co-former 

participating in each supramolecular synthon is t\vo co--fom1ers fom1ing a homosynthon, and 

\vherein one of the t\vo APls is non-covalently bonded to one of the co-formers and the other of the 

two APis is non-covalently bonded to the other of the two co--fonners. 

44. (Previously Presented) The pharmaceutical composition of claim 52, wherein the 

supramolecular synthons are non-covalently bonded to one another by non-covalent bonding to a 

solvent molecule. 

45. (Previously Presented) The phannaceutical composition of claim 37, wherein the at least 

one API participating in each supramolecular synthon is two AP Is of the at least one API that ctre 

bonded to one another through hydrogen bonding to form at least one hornosynthon dimer. 

46. (Previously Presented) The pharmaceutical composition of claim 45, wherein the at least 

one co-former is two of the co-former and the at least one AP! is two of the API, wherein the at 

least one homosynthon dimer is one homosynthon dimer, and ,vherein the supramolecular synthon 

forms a tetrarner, the telrarner being comprised of the two co-formers and two APis, and each co­

former being attached to the homodimer by hydrogen bonds. 

47. (Previously Presented) The phannaceutical composition of claim 45, wherein the at least 

one co-•fonner is t,vo co-fonners, wherein the at least one homosynthon dimer is two homosynthon 

dimers, and wherein the supramolecular synthon results in a hexamer. 

48. (Previously Presented) The phammceutical cornposition of claim 37, wherein the 

supramolecular synthon comprises a plurality of the API and a plurality of the co-former, wherein 

lhe supramo1ecular synthon comprises a chain of hornosynthon dimers. each hornosynthon dirner 

5609221.2 

UM00000498 



Application No.: 14/179,862 28 Docket No.: U0157.70023US02 

formed by hydrogen bonding of one of the plurality of the API to another of the plurality of the API, 

and wherein the homosymhon dimers are bonded to the co-forn1er by hydrogen bonding. 

49. (Previously Presented) The pharmaceutical composition of claim 45, 'vvherein the at least 

one co-fonner participating in each suprarnolecular synthon is two co-formers forming a 

homosynthon. 

50. (Previously Presented) The pharmaceutical composition of claim 52, wherein the second 

chemical functionality complimentary to the first chemical functionality is (i) two identical second 

chemical functionalities on the co-former_ (ii) three identical second chemical functionalities on the 

co-former, or (iii) four identicai second chemical functionalities on the co--former. 

51. (Canceled) 

52. (Previously Presented) A pharmaceutical composition comprising a pharrnaceuticaHy 

acceptable carrier and a therapeutically effective amount of a co-crystal comprising supramolccular 

synthons, each supramolecular synthon fonr1ed from stoichiometric amounts of at least one active 

pharn1aceutical ingredient (API) and at kast one co-former, 

wherein the API has a first chemical functionality that permits fomiation of API 

homosynthons through non--covalent hydrogen bonding when the API is in its pure form, 

wherein the co-former has a second chemical functionality complimentary to the first 

chemical functionality via non-covalent hydrogen bonding, 

wherein said co-former is a solid at room temperature and almospheric pressure when the 

co-former is in its pure form, 

wherein supramolecular synthons are formed via non-covalent hydrogen bonding bet\veen 

the first chemical functionality of the API and the second chemical functionality of the co-fonner, 

and 

wherein the first chemical functionality is (i) a carboxarnide, (ii) a carbonyL or (iii) an 

amme. 
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53. (Previously Presented) A pharmaceutical composition comprising a pharmaceutically 

acceptable caJTier and a therapeutically effective amount of a co-crystal cornprising supramolecular 

synthons, each suprarnolecular synthon formed from stoichiometric amounts of at least one active 

pharmaceutical ingredient (API) and at least one co-forrner, 

wherein the API has a first chemical functionality that permits formation of API 

homosynthons through non-covalent hydrogen bonding when the API is in its pure fonn, 

wherein the co-former has a second chemical functionality complimentary to the first 

chemical functionality via non-covalent hydrogen bonding, 

wherein said co-former is a solid at mom temperature and atmospheric pressure when the 

co-former is in its pure form, 

wherein supramolecular synthons arc formed via non-covalent hydrogen bonding between 

the first chemical functionality of the API and the second chemical functionality of the co-former, 

and 

wherein the first chemical functionality and the second chemical functionality form 0) a 

carbonyl:amidc hydrogen bond, (ii) a carbonyl:amine hydrogen bond. (iii) a ca.rboxylic 

acid:pyridine hydrogen bond, (iv) a ca.rboxylic acid:aromatic amine hydrogen bond, (v) a carboxylic 

acid:carboxylic acid hydrogen bond, (vi) a carboxylic acid:carboxamide hydrogen bond, (vii) a 

carhoxylic acid:amine hydrogen bond, (viii) a carboxyhc acid:carhonyl hydrogen bond, (ix) an 

amine:sulfonamide hydrogen bond, or (x) a carbonyl:suifonamide hydrogen bond. 

54. (Previously Presented) The phannaceutical composition of claim 37, wherein the non--

covalent bonding of said API homosynthons is carboxylic acid:carboxylic acid hydrogen bonding, 

55. (Previously Presented) The pharmaceutical composition of claim 37, wherein the non-

covalent bonding of said API homosynthons is carboxamide:carboxarnide hydrogen bonding. 

56. (Previously Presented) The pha.rrnaceutical cornposition of claim 52, wherein the first 

chemical functionality is a carboxamide. 

5609221.2 
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57. (Previously Presented) The pharmaceutical composition of claim 52, \vherein the first 

chemical functionality is a carbonyl. 

58. (Previously Presented) The pharmaceutical composition of claim 52, wherein the first 

chemical functionality is an amine. 
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X. EVIDENCE APPENDIX 
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The following supporting documents ai-e being submitted: 

(1) Canadian Patent Application No. (CA 1148020A 1) ("McCoy") is submitted herewith 

as Exhibit A .. 

(3) 

(4) 

lLS. Patent No. 3,664.858 ("Huffman") is submitted here,:vith as Exhibit B. 

The final Office Action mailed July 12, 2016 is also enclosed herewith as Exhibit C. 

Almarsson et al., Pham1. Pat. Analyst 1(3):313--327 (2012) is submitted herewith as 

Exhibit D. 

(5) Bedu-Addo, Phaxmaceutical Technology Lyophi1ization 10-18 2004 is submitted 

herewith as Exhibit E. 
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STABLE DEHYDRATED COCRYSTALLINE 
AMINO ACID FOOD ADDITIVES 

S.tephen A. McCoy 

and 

James L. Bono 

Background of the Invention 

This invent:i.on relates to improved nutr.itionalJ..y 

useful, amino acid f:ood additives, the method of makin9 

them and the fortification of foodstuffs which are 

s· def:ici.ent in the nutritionally related amino acids~ 

The term_"ami.no aci.d material" is meant to encompass 

·nutritionally useful amino acid compounds per se, 

whe:ther they are in the form of amino acid derivatives, 

their esters, salts or mixtures thereof. The term 

10 "prote.inaceous foodstuff" is meant to encompass 

protein per se, whether derived from vegetable or 

animal sources, and additionally, to manufactured 

products intended for human or animal consumption con­

taining such proteins as a significant component. 

15 There is considerable impetus to satisfy the 

protein requirement in the diet of :man with protein 

derived exclusively from vegetable sources. There are 

.essentially two reasons which compel human populations 

to look to vegetable proteins: for a substantial, if 

20 not an exclusive, source of dietary protein. The 

paramount reason is one of efficiency. 'l'hat is, at 

least ih certain parts of the world, it is no longer 

'feasible, from the standpoint of consumption of ene.r.gy, 

to grow a er.op, to feed livestock, to obtain required 

25 dietary protein. The second reason is best couched 

in terms of nutrition and health. Manufactured food­

stuffs based on vegetable proteins afford the possib.ility 
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of ultimately achieving a perfect balance of nutr.iEmts 

with controlled exclusion of certain identified detri­

mental agents, such as cholesterol. And, there are 

subsidiary reasons involving the factor of convenience, 

5 and, to some, reasons of personal convict:i.on. 

There appears to be no question as to the capacity 

to obtain vegetable proteins in sufficient quantity. 

Success in the agr icult.ure of, for ex,carnple, the legumes 

(and. in particular soy and peanut) have assured the 

10 ready prociu1;ement of vegetable protein in quantity. And 

this assurance of quantity is, in part, attributable 

to the development of associated technologies to 

exploit _and ma~e avai~able this source of native 
vegetable protein. George Washington Carver, e.g., 

15 is famous for his pioneer work in developing numerous 

ways of preparing and growing the peanut and other 

v~getable protein for human consumption. 

Now the principal concern is one of guality of 

that vegetable protein. If the vegetable protein is 

20 not nutritionally the equivalent of protein derived 

from animal sources, that. is, of comparable quality, 

the fact that the vegetable protein is obtainable in 

quantity is of lessened significance. Th~ fact is 

that proteins derived from a chosen plant species source 

25 an~ not of comparable nutritional qual:i. ty to animal 

sources. This is evident, in part, by e:;;;amination of 

the amino acid content, or profile, of a chosen plant. 

·protein. J:"or example, peanut protein 1·s deficient in 

the sulfur-containing amino acids, such as methionine; 

30 wheat gluten is deficient.±n lysine •. Nutri- ·. 
tionists have applied the term "limiting" to such 

amino acids, and have noticed that a protein charac­

t.,erized by a particular limiting essential amino 

acid i.s effectively levelled in nutritive value to 

35 thr:i content of the first limiting amino acid. For 
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example, if a certain vegetable protein was relied 
upon for the sole source of dietary protein, and if that 

protein was characterized by an amino acid profile 

revealing certain limiting amino acids, it would be 

necessary to consume in the diet an excessive amount of 

that protein in order to insure the nutritionally 

required intake of those limiting essential amino acids~ 

Besides the sheer economic waste of such a diet, there 

is increasing evidence in the scientific literatun:l that 

10 excess dietary protein may have detrimental physiological 

effects. 

Fort if ica tion of proteinaceous foods ti.:af f s with., e.g. 8 

sulfur-containing amino acids, and particularly with 

r_espect to methionine, has typically involved direct 
15 . atldi tion .. of DL-methionine as the free acid. However, 

all attempts to fortify methionine deficient food­

st~ffs with free DL-methionine proved ,mfeasible 

because of_a severely intractable flavor problem. 

It was discovered that foodstuffs so fortified with 

, 20 DL-methionine developed off-flavors and became 

discolored. This effect was particularly noticeable 

for foodstuffs that were either heated pr~or to eatingr 

or were stored for an indefinite period in a hydrated 

condition, but the effect was also noticed after dry 

25 storage. The chemical basis for the generation of 

these off-flavors and unsightly discolorations was, 

in part, attributable to the well-known Strecker 

degradation--or more commonly, the Maillard reaction 

(chemical browning}. The Maillard re~action is particu-

30 larly distressing when sulfur-containing amino acids 

are involved because of the generation and liberation 

of noxious mercaptans and sulfides, e.g. methional 

is freely formed in foodstuffs fortified with 

methionine. Also, distinct from the Maillard reaction, 
35 degradative reactions, such as air oxidation of these 
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sulfur-containing amino acids, adversely affect flavor. 

Needless to say, alte.rnate means 'tmre sought to allev­

iate the sulfur amino acid deficiencies in vegetable 

derived proteins. 

Some prior art methods· are 

designed to defeat the Maillard reaction in the face· 

of free addition of selected amino acids& Representa­

tive diverse means suggested by the prior art are~ 

(1) encapsulation of the free amino acid; (2) simul-

10 taneous incorporation of certain alleged anti-browning 

agents, e.g. pyrocarbonic acid esters, and 0-carboxy 

anhydrides of a:-anhydroxy acids (U.S. Pat. No. 

3,337,348 granted Aug. 22, 1967); and (3) utilization 

o!,: the plastein reaction. This last-mentioned means 
15 "involves the bonding of the added amino acid by peptide 

linkage to protein molecules which constitute the bulk 

of the proteinaceons component of the foodstuff. 

All of the above-listed. mEmns are of limited practical 

utility. Consequently, the prior art continued the 

20 search for means in circumvention of the Maillard 

reaction. Among these means were suggested the utiliza­

tion of tasteless derivatives of certain amino acids 

which were relatively inert to degradation yet 

nutritionally available on :ingestion. 

25 For example, sorae success 11as been achi~Ned i.n 

, derbratization of certain sul;fur-containj.ng- amino acids., 

especially methionine. For example, Ralph Anthony 

Damico and Robert Wayne Boggs in U.S~ Patent No. 

3,878,305, April 15, 1975, discloses that certain 

30 N-acyl L-methionine compounds, exhibit increased 

stability, attenuated taste characteristics and are 

nutritionally available. Damico and Boggs in u.s .. 
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Pat. No, 3,952,115 achieved additional successes on estec 
derivations of N-acyl L-methionine. 

While the above amino acid derivatives solved some of 
the aforementioned problems, direct addition of some amino 
acid derivatives still causes undesirable flavors in 
certain foodstuffs. In some cases, they have proven to be 
unstable in some food systems. The addition of NALM, e.g. 
peanut butter., results in unwanted appearance, flavor and 
text.ural changes upon storage conditions. 

It is an object of the present invention to reduce or 
eliminate the undesirable off-flavors of free amino acid 
food additives. 

Another object is to provide a method of dehydrating 

an aqueous solution of amino acids, their salts and deriv­
atives using conventional drying techniques to provide an 
amino acid containing powder having a lower hygroscopicity. 

Still another object of the present invention.is to 
provide an improved-tasting amino acid fortified protein­
aceous foodstuff, particularly peanut butter. 

These and other objects will become apparent in the 
light of this disclosure. 

Summary of the Invention 

It has been discovered that neutralization improves 
the taste of some key amino acid materials because their 

25 salts are more bland in many cases. However, due to a 

strong hydrophilic and hygroscopic 
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nature of those salts, as well as many other amino 

.materials, practical dehydration is difficult§ if not 

impossibh~. At;te:mpts to dehydrate aqueous solutions 

of many amino acid materials and particularly neu--

5 tralized salts of amino acid materials by normal 

drying techniques: result in incomplete drying or 

decomposition. It has been discoven~d that an 

effective amount of a cocrystallizer material mixed 

with amino acid solutions can be successfully dehy-
10 drated using conventional drying techniques. 

In brief, provided herein is an improved amino 

acid food additive comprising a uniform cocrystalline 

matrix of (1) an amino acid material, and ( 2) an 
,f ,. 

·· effective amount of a soluble edible cocrystallizer 

15 m~terial, wherein said improved amino acid food 

additive is better-tasting, more st.able and less 

hygroscopic than the amino acid material alone. 

The amino acid material is preferably :selected 

from the group cons:i.stin9 o.f: lysine, tryptophan, 

20 cystine, cysteine, methionine, threonine,. 

phenylalanine, leucine, valine, isoleucine, 

histid.ine, their derivatives, their salts and 

mixtures thereof. The other essential component 

of the improved amino acid food additive is a soluble, 

25 edible, cocrystallizer material preferably selected 
from the group consisting of; alkali and alkaline 

earth metal salts of halides, phosphates and nitrates; 

polyhydric alcohols; crystalline organic acids and 

their salts, and mixtures thereof. 
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The more preferred amino acid materials are the 

essential amino acids and their derivatives, particularly 

N-acyl L-rnethionine compounds and their salts. 

The method of the present invention compr i.ses dissolv­

ing at least one amino acid material in water along with 

an effective amount of at last one edible cocrystallizer 

material. The term "an effective amount" means "enough" 

to enable successful dehydration of the amino acid co­

crystallizer solution. Then the solution is preferably 

10 neutralized to form a salt of the amino acid. Generally, 

an effective amount of cocrystallizer material will be 

such that the ratio by weight of the amount of cocrystal­

lizer to the amount of edible amino acid salt is from 

about 0.9:1 to about 6:1. Preferably, equ~l amounts of 

amino acid and cocrystallizer are used. The final pH 

range of the solution should be from 4bout 2 to 7 and 

more preferably 4 to 7. The mixture is then dried using 

an appropriate technique. Freeze drying is preferred. 

The present invention further provides a means of 

20 fortifying foodstuffsw particularly peanut butter, with 

more stable, better-tasting and nutritional amino acid 

materials comprising adding to said foodstuffs the 

improved amino acid food additive of this invention. 

Detailed DescdE_t:i.on of the Invention 

A detailed description of the invention is conveniently 

pre,;ented by discussion of three inter-related topics: 

(A) identification and preparation of the preferred 

cocrystalline amino acid food additives: (B) class of 

proteinaceous foodstuffs affected by this invention; and 

30 (C) the significance of a more stable and better-tasting 

amino acid food additive. 

- 7 -
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Identification and Preparation of the 
Amino Acid Food Additive cocrystallate 

This invention relates to an improved amino 

acid food addi~ive comprising a uniform dehydrab;;d 

5 cocrystalline matrix of (1) an amino acid material, 

and (2) an effective amount of a soluble edible 

cocrystallizer material, wherein said improved amino 

acid food additive is better-tasting, more stable and 

less hygroscopic than the amino acid material alone. 

10 The amino ac:i.d material is preferably selected 

from the group consisting of: lysine,, tryptophan, 

methionine, threonine, phenylalanine, leucine, valine., 

isoleucine, histidine, cystine, cysbeine, the:ir 
derivatives, their salts and mi½tures thereof. All 

15 · riutr.itionally useful amino acids, their derivatives, 

particularly their salts and mixtures thereof are 

conten1plat..:id. 'l'he other essential component: of the 

improved amino acid food additive is a soluble, edible, 

cocrystallizer material preferably selected from the 

20 group consisting of: alkali and alkaline earth metal 

salts of halides, phosphates and nitrates, polyhydric 

alcohols, crystalline cellulose, crystallJne starches, 

crystalline organic acids and their salts, and mixtures 

thereof. Sodium chloride, although somewhat hygro-

25 scopic itself, is surprisingly a more preferred cocrys­
tallizer material. Monosodiu:m glutamate, tartaric acid, 

sodium tartrate, sodiu,u valerate and suitable vegetable 

gu.:m:s can also be used as cocrystallizer material in the 

practice of this invention. 

30 Other sp€icific cocrystallizer materials contem­

plated by this disclosure include sugars, and any like 

edible material which allows the successful dehydration 

of the amino acid material to provide a stable 

dehydrated cocrystallate, 
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The more preferred amino acid materials are the 

essential amino acids and their derivatives, particu­

larly N-acyl L-methionine compounds and their salts. 

Common Name 

lysine 

tryptophan 

methionine 

threonine 

phenylalanine 

leucine 

valine 
isoleucine 
histidine 

TABLE I 

Preferred Amino Acids 

\ 

Chemical Name 

alpha, epsilon-diaminocaproic acid 

alpha amino-3-indolepropionic acid 

al.pha···amino-ga.mma­
methylmercaptobuty.ric acid 

alpha-amino-beta.-hydroxybutyric 

acid 
alpha-amino-beta­

phenylpropionic acid 

1-ami.no-4-methylpent.a:noic acid 

2-amino-3-methylbutanoic ac.id 

2-amino-3-methylpentanoic: acid 

a.lpha-amino-4 (or 5) -

imi.dazolep:ropionic acid 

Additional preferred amino acid mate;rials are the 
salts of N-ace.tyl L-methionine, and analogous N-acyl 
derivatives of L-meth:i.onine, as well as the N-acyl 
derivatives of cyst.ine and cysteine. '!'he N-acetyl 

derivatives of: L-methionine, L-cystine, and L-cysteine 

25 JN-acetyl L-rnethionine, N,N'-diacetyl L-cystine, and 
N-acetyl L-cysteine salts, .respectively) are the most 
preferred supplements, but the invention fully 

comprehends the useful de:rivatives of other amino 

acids, and particularly their salts and mixtures 

30 thereof. 

A preferred method of the present invention 

comprises dissolving at least one amino acid material 
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in water along with an effective amount of at least one edible 

cocrystallizer material. Then the solution is preferably neu­

tralized to form a salt of the amino acid such that the ratio 

by weight of the amount of cocrystallizer material to the 

amount of edible amino acid salt is from about 0.9:1 to about 

6:1. Equal amounts of amino acid and cocrystallizer appear to 

work best. Of course, the solution is neutralized with an ap­

propriate edible base like RaOH, Ca(OH) 2 , KOH, and the like. 

The final pH range of the solut:i.on can be from about 

10 2 to 7 and more preferably 4 to 7. The mixture is then dried 

using an appropriate technique. Freeze drying is preferred. 

Thin film evaporation drying and forced air drying are also 

appropriate techniques. 

20 

The present invention further provides a means of 

fortifying foodstuffs, particularly peanut butter, with more 

stable and better-tasting amino acid :materials comprising 

adding to said foodstuffs the improved amino acid food 

additive of this invention. 

Class of Foodstuffs 

The actual method of incorporation of the dehydrated 

cocrystalline amino acid food additives encompassed by this 

invention to obtain the fortified proteinaceous foodstuff, is 

of course controlled by the nature of the particular foodstuff. 

For materials such as soybean flour, the compositions may be 

added as dry powders; for manufactured pcoteinaceous food­

stuffs such as nut butters, the cocrystalline amino acid food 

additives may be incorporated as a minor ingredient, or enter 

the formulation dispersed in a suitable vehicle, such as oil. 

However, it is critical that the improved amino acid food 

30 additives of this invention remain dry because water will 

destory its crystalline structure. 
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An especially :i.mportant: E,mbodiment of the 

invention :Ls the fortification of certain proteinaceous 

source materials, such as the nut butters. Peanut 

protein is first. limiting in lysine, but it is also 

5 deficient in threonine and met:h:i.onine. Consequently, 

in any scheme of fortification it is necessary to be_ 

conscious of the entire amino acid profile of a given 

prote.inaceous material. Such informt1tion is readily 

available from published tables of amino acid content 

10 of diverse proteins, for example, Amino Acid Content 

of Foods and Biological Data on Proteins:; Food and 

r,gricul tural Organizat:i.on of the United Nations, 

No. 24, 1970. In this manner, it is possible to 

nutritionally balance all runino acids to any des.ired 

15 ~r optimum level. Therefore, it is unden;tood that 

this invention encompasses all proteinaceous foodstuffs 

which are deficient in amino acids, even when that 

<:leficiency is not first limiting. 

Other proteinaceous foodstuffs contemplated by 

20 this invention include, among the oil seeds: peanut, 

c(:;ttonseed, soybean, safflower, sesame, s_u.nflower, 

rapeseed and flax meal (linseed meal); among the milk 
protein products: casein, non-fat milk solids, lactal­

bumin, or whey protein; among the cereal grains: whey 

25 {gluten), wheat, corn, barley, oats, rice, rye, wheat 

bran, and wheat germ; among the marine proteins: 
fish protein concentrate, and fish muscles soluble; 

among the plant proteins: leaf (e.g. alfalfa) and 

coconut, among the single-cell proteins: yeast, and 

30 petroleu.~, methane and carbohydrate feeding microbes; 

among the animal proteins: collagen {gelatin), keratin, 

:musch·'.:!, serum protein, of.fal, wool, silk waste, 

meat protein concentrate, and feather meal. Also 

contemplated by t:his invention are manufactured 

35 proteinaceous foodstuffs formulated in part from selected 
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proteins from the above representative enumeration. In 

this respect it is understood that the proteinaceous 

source material may be fortified directly, and thereby 

provide a nutr.itionally balanced proteinaceous foodstuff 

useful either alone or in combination with other ingred­

ients as a manufactured foodstuff., or fortification 

may be effected during formulation of the manufactured 

proteinaceous foodstuff, 

Knowing the composition of the prote inaceous foodstuff 

10 which it is desired to supplement with the amino acid food 

additive cocrystallate described herein and the level to 

which it is desired to supplement the foodstuff, a person 

of ordinary skill in the art will have no difficulty in 

determining how much of a particular cocrystallate should 

be used. In general it will be found about 0.1% to about 

5% by weight of the protein level of bhe food to be sup­

plemented will be satisfactory. A preferred range is 

from about 0.5% to about 2.5% by weight of the protein in 

the foodstuff. Amounts outside these ranges can however 

20 be used if the desired supplementation can thereby be 

achieved. 

The following examples of additives and peanut butter 

proteinaceous foodstuffs fortified with amino acid food 

additives are given to indicate preferred products con­

templated ln the instant invention. It is, of course, to 

be understood that those examples are by way of illustra-· 

tion only, and in no way are to be considered as limiting 

the scope of the invention. Some of the following 

Examples were subjected to a rapid aging test. 

30 Description of Rapid Aging Test 

1. A sample is placed in a headspace flask and the flask 

sealed. 

- 12 -
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2. The sealed flask is placed in an oil bath maintained 

at 90°C for 16 hours. 

3. The flask is cooled to room temperature, 30 ml. of 

water added and the flask placed in an oil bath 

maintained at. 45°C for·1s minutes. 

4. The headspace was analyzed using a modified version 

of the procedure described by Von Sydow, E., Anderson, 

J., Anjou, K., Karlsson, G., Land, D., and Griffiths, 

N., Lebsnsm., Wiss. u. Technol., Vol. 3 (1970) 11-12. 

The headspace sample was transferred from the head­

space flask to the cold trap by passing nitrogen over 

the sample contained in the flask at a flow rate of 50 

ml/min. 

The following materials were combined: 

Solvent - 400 grams of water 

Amino 59 grams of L-lysine hydrochloride 
aci.d ) 31 grams of N-acetyl L-methio:nine 
materials) 20 grams of L-threonine 

Cocrysallize:r 
material - 120 grams sodium chloride 

The amino acid materials and cocrystallizer material 

were dissolved in 400 grams of 150°F water. All solids 

dissolved. The solution was frozen for 24 hours at 0°F 

and placed in a vacuum freeze dryer for 24 hours. At the 

end of this period all of the water had been evaporated 

and a dry stable, uniform, dehydrated coc:rystalline solid 

matrix remained, This was ground and added to a formula 

consisting of: peanut paste, sugar, molasses, stabilizer 

30 and emulsi-

- 12a -
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fi1:!r a.t a hwel of 23 grams of the improved cocrystal­

line amino acid food additive t.o 1000 qrams of peanut 

butter mix. This level should give a protein 

efficiency ratio of 2.5. A control peanut butter 

5 consisting of the same ingredients and substi.tuting 

sodium chloride for the cocr.ystalli:zed material to . 

obtain an equivalent sodium chloride level was prepared. 
These two materials were paneled by expert panelists 

and were determined to be equal in flavor. 

10 

15 

20 

Example 2 

A dehydrated uniform cocrystalline amino acid 

• food 'additive was produced by mixing: 
240 grams of sodium chloride 

118 grams of L-lysine hyd,rochloride 

6.2 grams of N-acet.yl L-methionine {NALM} 

42.grams of L-threonine 

800 grams of water at 150° to solubilize all 
the materials. This solution was freeze 

dried for 24 hours. 

A second dehydrated uniform cocrystalline amino 

acid additive was prepared by making the same mixture 

as in Example 2 and then neutralizing with sodium 

hydroxide to a pH of 6.8. This solution was also 

25 freeze dried to provide an additive cocrystallate 
containing the sodium salts of the amino acid materials. 
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Peanut. butter was produced consisting of peanut. 

- 90%, sugar - 5.8%, stabilizer - 1.4%, emulsifier -

.7%, molasses - .5%. 

No salt (NaCl) _was added to this material. This 

5 batch was then separated into four equal portions. 

The first portion of the material was mixed with 1.2% 

sodium chloride and pn:!pared as peanut. butter. The · 

second batch was mixed with 2.2% cocrystallate (Exam­

ple 3) food additive comprising the sodium salts of 

Hl the amino acid materials plus 0.1% free sodium chloride. 

The third batch was mixed with the 2.3% cocrystallized 

(Example 2) amino acids without neutralization and the 

fourth batch was mixed with 1.2% sodium chloride, .58% 

lysine, 0.3% N-acetyl L-methionine, and 0.2% L-threonine. 

15 All four~of the finished peanut butters contained 

·an equal amount of sodium chloride and equal levels 

of.amino acids, except the control. A di:rect flavor 
comparison between the products containing the 

cocrystalline salts of the amino acids and the 

20 cocrystalline amino acids with the products made with 

the free amino acid addition showed an average of. 2 

flavor grade imprmmment in overall flavor between 

the cocrystalline amino acid food additives and the 

direct amino acid addition. The cocrystalline amino 

.25 acid food additive fortified peanut butters were 

preferred by a panel of expert tasters. A flavor 

grade of l is considered as significant. 

A number of embodiments of the present 

invent~on are set out in Table II. 

UM00000518 



Example 

4 

5 

6 

1 

8 

9 

10 

H 

1148020 

TAM,E !I 

Components Dissolved 
in 400 qm. 150°F water. 

50 gm. L-lysine-HCl 
150 gm. sucrose 

50 gm. L-threonine 
150 gm. sucrose 

150 gm. NALM 
150 gm. sucrose 

30 gm. L-lysine-HCl 
15.5 gm. NALM 
10 gm. L-threonine 
150 gm. sucrose 

25 gm. NALM 
150 gm. sucrose 

31 gm, NALM 
120 gm. NaCl 

50 gm. NALM 
100 gm. NaCl 

59 gm. L-lysi.ne-HCl 
31 gm. NALM 
20 gm. L-thr:eonine 
120 gm. NaCl 

Drying Time 
and Comments 

dried in 24 hr. 
freeze dryer 

ar.ied i:n 24 hr. 
freeze dryer 

did not dry 
after 39 hr.. 

required 39 hr. 
to dry 

dried i.n 24 hr. 

dried in 24 hr. 

dried in 24 hr. 

dried in 24 hr. 
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The significance of a more stable 
and better-tasting amino acid food 
additive with low hygroscopicity 

EX.7\MPLE; 12 

Sodium NAIJ'1, NaCl, Melted :!!'at, 
Sp~ead Over the Surface of Extrudate 

Two gra-rns of NaCl and O. 5 g of HALM were dissolved 

in 30 ml of water and the pH of the solution brought 

to 6.75 by the addition of O.lN NaOH. The resulting 

10 solution was freeze dried. E:ight. tenths of a gram of 

the resulting fn~eze-dried cocrystallate was added to 

4 g of :melted fat, saturated triglyceride, mi:x: contained 

in a test tube immersed in a silicone bath maintained 

at 80':C. A fine stream of nitrogen was bubbled through 

15 t.he m,,;lt·ea fat in order to su;;:1pend the sodium NALM­

NaCl cocrystallate. one and two tenths grams of the 

su~;pens.ion were dripped on the surface of 3. 75 g of 

freeze-dried soy meal based meat analog extrudate using 

a transfer p:Lpet. The resulting sample was used in the 

20 rapid aging test. 

EXAMPLE 13 

NALM, Melted Fat, Spread Over the Surface of Extrudate 

Three hundred and thirty-nine mg of finely ground 

NALM were added to 10 g of melted fat mix in a test 

25 tube immersed in a silicon,':! oil bath :maintained at 65"'C. 

Suspension of the NALM was achieved by bubbling a fine 

stream of nitrogen through the melted fat. One and three 

tenths grams of the suspension were dripped on the sur­

face of 3.75 g of freeze-dried soy meal based meat 

30 analog.extrudate using a transfer pipet. The resulting 

sample was subjected to the rapid aging t!?.st. 
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EXAMPLE 14 

Aqueous NAT.u'l1, Extrudate (freeze-dried) 

MALM {0.113 g) was dissolved in 30 ml of water 

and the solution added to 15 g of soy meal based meat 

5 analog extrudate contained in a plastic dish. The 

extrudate was stirrea until nearly all of the solution 

was absorbed and then freeze-dried. The freeze-

10 

dried sample was ground with a mortar and pestle and 

3.75 g were subjected to the rapid aging test. 

EXAMPLE 15 

Aqueous Sodium NALM, Extrudate (freeze·-dried} 

NALM (0.113 g) was dissolved in 15 ml of water 

and the pH of the solution brought to 6.75 by the 

"!ddition of O.lN sodium hydroxide solution. The 

15 . solution"was diluted to 30 ml and added to 15 g of 

soy meal based meat analog extrudate. ·The extrudate 

was stirred until nearly all of the solution was 

absorbed. After freeze drying, the sample was ground 

with a mortar and pestle, and 3.9 g of the ground 

20 sample was used in th~~ rapid aging test. 

EXAMPLE 16 

Aqueous Sodium NAI11, NaCl, Ex:trudate (freeze-dried) 

One hundred and thirteen mg of NJ\LM and 0.4 g of 

NaCl were dissolved in 15 ml of water. '.!:he pH of the 

25 solution was brought to. 6. 7 5 by the addition of O. lN 

sodium hydroxide, diluted to 30 ml and added to 15 g 

·· of soy meal based meat analog extrudate. The extru­

date was stirred until nearly all of the solution was 

absorbed, then freeze dried. The freeze-dried sample 

30 was ground with a mortar and pestle and 3.9 g of the 

. ground sample was used in the rapid aging test. 
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EXAMPLE 17 

Sodium NALM-NaCl (cocrystallate, 
Extrudate (dry ingredients ground together) 

Three and seventy-five hundredths g of: freeze-dried 
soy meal based meat analog extrudate and 0.193 g of: a 
freeze-dried mixture of sodium NALM and NaCl (1:4-sodium 
NALM:NaCl} were ground together in a mortar. and pestle. 
The resulting sample was used in the rapid aging test. 

EXAMPLE 18 
NALM, Extrudate (dry ingredients ground to9ether) 

Thirty-eight mg of NALM and 3.75 g of freeze-dried 
extrudate were ground together with a mortar and pestle. 
The resulting sample was used in the rapid aging test. 

EXAMPLE 19 

Pean.Jt Butter.: + NALM 
Fifteen g of peanut butter were heated at 90°C, 38 mg 

of NALM added, the mixture stirred with a magnetic stirrer 
and subjected to the rapid aging test. 

EXAMPLE 20 

Pearmt Butter + Sodium NALM-NaCl {cocrystallate) 

The experiment described in 19 above was repeated 

substituting 0.199 g or: a sodium NALM-NaCl mixture (1-4 
ratio) for the NALM. 
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TABLE III 

GENERATION 01'' VOLA'.i.TLE SULFUR 
COMPOUNDS IN THE RAPID AGING 
TEST {9o•c, 16 hours) 

5 Volatile Sulfur Compcnmds Formed 
in Headspace 

Sa~ples Subjected 
to Rapid Ag~~ Test 

Hydrogen Methyl Dimethyl Dimethyl 
Sulfide Mercaotan SuH:!..de Disulfide 

10 12. . Sodium. NALM, NaCl 
cocrystallate~ 
melted fat, spread 
over· the surface 
of extrudate 

Peak area measm:ements 3 (sulfur 
detector response x 10·) 

15 13. NALM, melted fat, 
spread over the 

:sur.faceof 
extrudate 

() 

21 

14, Aqueous solution 0 
20 · of NALM, . spread ou 

~ixtrudate (freeze-­
dried) 

15. Aqueous solu- 11 
tion of sodium 

25 NALM, spread on 
extrudate 
(freeze-dried) 

16. Aqueous solution 35 
of sodium NAU!, 

30 NaCl, 
spread on extrudate 
(freeze dried) 

17. Sodium NALM-NaCl 14 
(cocrys tallate) 

35 extrudate (dry in­
gredients ground 
together) 

0 2 

l 105 

0 285 

0 584 

0 850 

33 

0 

l 

45 

25 

33 

l8 •. NALM, ru.:t1rndate 
(d::cy ingredients 

0 75 143 824 

40 ground toget.her) 

r·· 
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247 

20. Peanut Butter 0 
+ sodium NALM-
NaCl (cocrystallate) 

427 410 5 

17 150 0 

SodiTuu NALM-NaCl cocrystallate .:;uspended in 

melted fat, saturated triglyceride, and coated on 

the surface of dry extrudate is stable in a r.api.d 

aging test., whereas NAL!.'11 is not. 

Decomposition is pronounced when aqueous 

solutions of Nl'I.J..,.'1\1, sodium NALM, or sodium NALM plus 

NaCl are intimately m.i:-i:ed with extrudate and subjected 

to the rapid aging test (Table III, Examples 14, '.15 

and 16). 

Some decomposition occurs when a sodium NALM­

Nacl cocry,::tallate is dry mixed with extrudate and 

subjected to the rapid aging test., but this compos:i.•­

t.ion is :much more stable than a dry mix of NALM­

extrudat.e mixture. 

Decomposition is pronounced when a peanut butter 

composition containing NALM is subjected to a rapid 

aging test. Considerably less decomposition occurs 

when the same peanut butter composition containing 

sodiur.:i NALM-Na.Cl cocrystallate is used (Table III, 

25 Examples 19 and 20, respectively). 
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The superior stability of: the low hygroscopic 

Na-NALM-NaCl cocrystallate applied to meat-analog 

extrudate as compared to comparable amounts of other 

amino acid materials including NALM itself, or Na-

5 NA.Iu""!, is drama.tically demonstrated by these tests. 

WHAT IS CLAIMED IS: 

' t 
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[57] ABSTRACT 

Heat-sensitive copy-sheet coatings comprise highly methanol­
soluble a min,, adducts of organic acidic materials. The sheets 
may bt, clear and transpar,mt, becoming light-diffusing on 
heating. In a preferred form they contain amine-reactive color 
progenitors and b,,come colored on heating. The presence of a 
mutual solvent does not cause the color-fonning reaction to 
take place, and the reactants may therefor,;, b,;, coated 
together in a single application. 

14 Claims, No Drawings 
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HEAT-SENSITIVE COPY-SHEET o-niu-oben:mk 2.16, trihydrm.ybem:oic J .68, t)•iodobem:oic 
2,85, 2,4-dinitrophenol 3.96, 3,6-dinitrophenol 5.15, galiic 
4.4 l, trichlorophenol 6,00, trini!rophenol 0.80, o-chlorophen­
ylacer.ic 4.07, o-chlomphenoxyacetic 3.05, o-bwmophenox" 

This invention relates to heat-sensitive copy•sheets wsefui in 
!he preparation of copies of graphic originals by thermo,. 
graphic processes involving brief exposure of a differentiaJJy 
radiation-absorptive original to intense heat-p;odudng radi­
ant energy whlle in htoat .. ,,onductive contact with the 
copy,hee!, and wherein the conversion temperature is 
between about 90°and about 150° C. 

In one aspect the invention relate;; to dear transparent h,,at­
sensitive copy-sheets useful in the preparation of projection 
trnnsparnncies, In a rt,lated aspect the invention relates to 
copy,sheets with which color projection transparencies may 

5 yacetic 2.60, benzosulfonic 0. 70, terephthalic 3,82, alpha 
naphthol 3, 70, o-phthaiic 2,89, naphthalenesulforiic 0.57, 
quinolinic 2.52, thiophencarboxylic 3.48, mandelic 3.85, 
maleic i.83, fom.'lcarboxylic 3.15, dihydroxymaJic !.92, 

be prepared, 
ln the preferred practice of the inveniion the copysheet in­

dudes a backing m carrier sheet or film carrying a dear trans­
parent coating comprising a highly methanoJ.soluble amine 
addu,,t of an organic acidic material in conj1.m,:tion with a 
polymeric binder. 

10 
a,,corbic 4. lO, su~cinic .4, l 7, ,makmic 2.~0, oxalic 1.46, glyo~­

. yhc 4,88, g!ycoltc 3.83, tnchloroaceuc 4,08, fluoroacetlc 
2.66, dtrie, bis(trif!uoromethyisulfanyl)methane, xanthanoic, 
thiophendicarboxylic, cydohcimnecarhoxylic, noreamphmic, 
naphthaienedicarboxylk, naphtha!enetricarboxy!ic, mel!itic, 

15 trimesic, biphenyldicarboxylic, resordnol-o-a,,etic, 
nmhracenecarboxylk, o-hrnmotoluic, p-bromomandelic, sal, 
icylacetic, dinitrophenylacetic, 2-furanace"tic, 4«sulfobenzoic, 
.3-formyib,:nzoic, 5-fomiyisalicylic, lactic, phenamlmmecar­
boxylic, isophthalic, 2-cyclopentenecarboxylic, Heat-dissociable co-crystal complexes or adducts of amines 

with aromatic hydroxy compounds have previously been sug­
gested as components of heat»sensitive copy .. sheets, but only 
in particulnte and light-diffosing form, Thus in U.S. Pat, No. 
3,090,697 a dispersion of partides of the heat.dissociable 
molecular compound or adduct of an ,,mine am! a 
hatogenated aromatic hydroxy compound in a suitable binder 
provides a light-diffusing masking layer which is tram­
pnrentized on heating. U.S. Pnt Nos, 3,076,707, 
3,149,991--2--3, 3,166,433, 3,167,444--5, and 3,185,583--4--5 
describe heat-sensitive copysheet, containing simiiar addt:<.:ls 
in !igtn-diffosing particulate form, together with amine-reac­
tive color•producing compounds or compositions; henting the 
sh,;et causes dissociation of the adduct with liberation of 
amine and formation of color-bodies, 

20 naphthylaminetrisulfonic, 5-chlorosalicylic, 3,5 .. dinitrotoluic, 
benzohydroxamic, indolecarboxylic, xanthen>ccarboxylic, 2,3· 
pyridlnecarboxylic, pentnnetricarboxyiic, cyanoacetic. 

The amine adducts are very easily made by ,;imple mixing of 
the two components in solution. Th,, product may be 

25 recovered in crystalline form, purified if desired, and redis­
solved for mixing with the other components and applying to 
the carrier, More conve,niently, the adduct is prepared by ad­
ding the components to a solution of the eolor prog,,nhor 
material and/or the binder in a mutuul volatile solvent, the 

30 mixture then being applied directly to the carri,,r. in a typical 
preparation, salicylic acid { L39 gm., 0, ! mo!) and piperidine 
(0.85 gm., O. l mol) are mh:ed together in 20 gram, of 
benzene, the mixture is evaporated to dryness, and !he co• 
crystal adduct is washt·d with hexane and dried before being 35 
re-dissolved in a solution of binder and color prog,,nitor. Al-
ternatively, benzoic acid (0.6! gm., 0.05 mo!) is dissolved in 
20 gm. of JO perc,:nt solution of cellulose nitrate in methanol, 
followed by addition ofpip,,ridine gm,, 0.05 mol) and by 0.05 

!t has now been found possible to produce ckar transparent 
films and coa1ings containing heat-dissociable amine adducts 
in non .. particulate form. The coating does not obscure desired 
colors ·or markings on th,~ underlying carrit,r. Where a trans­
parent carrier is employed, the sheet produces excellent pro­
jection trnmparendes, 40 gm, ofhydrindantin as color progenitor, and the solution is ap• 

plied uniformly to a transparent film backing and dried, form-I! has further been found possible to incorporate, in poten­
tially co.,reactive association with the amine adduct, various 
amine-reactive color progenitM compounds and composi­
tion,, in many cases without impairing the clarity of the coat, 
ing, the resulting copy-sheets producing high quality color 45 
projection trnnsparendes, 

A partk:uiar advantage of the compositions and procedures 
here employed is that the amine adduct and color progenitor 
are soluble in a con1mon solvent without co~reaction, The 
materials may therefore be di,solved together and applied as a 50 
single stratum, requiring only one coating and drying step. 
When once applied, the coating is solvent-resistant in that the 
deliberate or accidental application of solvent does not result 
in a rnlor .. forming reaction. This is in sharp contrast to the 
behavior of the color-forming componentB and coatings of the 55 
prior arl reforred to hereinbefore. 

The above-des,,ribed and other advantages are obtained, in 
accordance with the principles of this invention, by employing 
heat-dissociable amine adducts of certain organic acidic 
materials of which benzoic and salicylic acid are presently 60 
preferred exampl,,s. A pref,,rred class of acidic materials con­
si5ts of those ,vhich exhibit a pKa value not higher than about 
6 and preferably are substantially colorless, The preferred ad­
ducts are also found to be highly soluble m methnnoi, which is 
here defined as wluble to the extent of at least abom 20 grams 65 
per l.00 cc., and preferably at least nbout 50 grams per 100 
cc., as will be forth er shown in conneetion with specific Exam­
ples, 

Among the organic acidic materials which have been found 
useful are carboxylic acid. sulfonic add, phenolic, and 70 
fluorosu!fone compounds. Typical examples include the fol­
lowing, the !l.ame of the acid being followed by its pKa value 
where known: benzoic 4, 17, o-chlorobenzoic 2. 92, o­
bromobenzok 2.84, p-chlorobenzoic 3.98, o-hydroxybenzoic 
2,97, 2,5-dihydroxybenzok 2.94, 3,4-dihydroxybenwic 4.48, 75 

ing a cc1lodess~ clear and transparent, heat~senshivt"! shc;t."!t 
material. 

Substantially stoichiometric proportions of amine and add 
are normaily preferred but other ratios are not precluded, pro­
vided that the adduct composition contains no free amine, 
since it is the liberation of the basic organic nitrngen com­
pound by heat-,promoted dissociation of the adduct which in­
itiates the color change. 

Piperidine nnd morpholine are presently preferred exam­
ples of basic organic amino nitrogen compounds useful in the 
practict, of the invention, Primary, s<.:condary and tertiary 
arnines, and hydrazines~ are usefuL 'Typical exampies jn_clude 
the following: triethanolamine, ethanolamine, cyclohex­
y!amine, tributylamine, di-n••propylamine, isopropy!amin~, 2-
amino-l-lmtanol, monoisoprnpanolamine, propylenediamine, 
isobutylamine, di-n-hexylamine, di-n-butylamine, hydrazine, 
di-isopmpyfamine, diamylamine, methy!hydr:uine, phenyl­
hydrazine, bexanediamine, methylani!ine, aniline, guanidine, 
prnpylenediamine, poiyglycoiamine, ethylenediamine, 
diethylamine, diethanolamine, hydroxyethyl-
diethylenetriamine, isoocty!amine, n•decylamine, n" 
methylethanolamin,,, telrnrnr,thytguanidine, me,ilyl-
dietlianolamine, 2-amino"•propanedlol, 
dMbylrurunop.ropyla1rune, amirm•bisprnpylamille, 
l;emylamlne, morpho!in!i:, piperldine, dlm!i:!hylformamide. 

The conct:ntrntion of adduct and of color progenitor in the 
heat-sensitive sheet materials and coatings of this invention 
may be widely varied but for economy is preferably not 
greater than that required to produce an image of adequate 
contrast by thermographic copying. 

The following specific Exampies, in which all proponions 
are in parts by weight unless otherwise specified, will serve 
further to il!ustrnte but not to iimit the invention. 
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EXAMPLE l 

Co-crystal adduct of equimo;ar proportions of 
morph,:din:e au.<l 
bi;S( trit1uoromcthy1sulfony! }m,;thane 

Indane-1,2,3-trione-2-hydrate ( Ninhyddn) 
Cellulose nit:'ate 
Methano! 

2 parts 
0,7j 5 
5 
45 

The adduct is soluble m methanol at 20° C. to th,, extent of 
80 gm./l 00cc. 10 

The reactants and binder are dissolved in the solvent, and 
the solution is coated on 2 mil transparent heat-resistant 
Mylar polyest<,r film, using a coating orifice of 2 mils, and 
dried. The reactants are thereby maintained in potentially 
cmeactive association in the coating. The clear ixan&-parent l 5 
colorless film product is placed against the printed surface of a 
typed original which is then briefly exposed through the film 
to intense radiation in an infra-red copying machine. A copy 
cf the print,,d image appears on the film in transparent blue. 
On an overhead projector, the transparency projects a blue, 
image on the white screen background. 

EXAMPLE2 

Phosphomolybdic acid 
Co-crysta! :tdduct of phenyl hydrazine 
and 5-chiorosalicylk acid 
Ascorbic acid 
Poiyviny! butyral 
Me1haool 

9 

!O 
10 
JO 
90 

Coated 011 clear polyester film, the solution provides a dear 
colorless product which form, a bh_;e .. gray image in the ther­
rnographic copying process and projects a black image with 
white ba,,kground. 

20 

25 

30 

The co-crystal adduct is soluble in m,,thanol to the extent of 35 
58 g/!00 cc. 

Dinitroan:hraquinone 
Zinc hydrosuffite 

EXAMPLE3 

Co••crystal adduct of piperidine and thiophene 
c<.1r-boxylk add, scL 40 g./ !00 cc. 

Polyvinyl butyra! 
Methanol 

3 
2 

6 
lJ.4 
76 

The coating on poiyester film is clear and colorless, convert­
ing to dark brown upon thermographic heating at image areas. 

Phlorogit1C'~nnl 
Sodium nHrop!'usside 

EXAMPLE4 

Co~cry;;tal adduct of morpholine and 
naphlhy!acetic acid, s. 32 g.i [(i(l cc. 

Celhdose nitrate 

2 
2 

4 
iO 

The solution in methanol is applied to heat-resistant clear 
polyester film :and dried. The heat-sensitiw, sheet produces a 
black image. 

EXAMPLES 

Bromcresol purple (colorless form) 
Co~o:rystai adduct of piperidine and 

bromopll~noxyacetic adcl-s. 70 g./! 00 cc. 
Ceffuk,se nitrate 

5 
25 

40 

45 

50 

55 

60 

Applied from methanol, the composition gives purple 
65 

inwges in the thermo graphic ,:opying process. 

EXAMPLE6 

4 
Solutions A and B are combined and coated on dear 

polyester film at a wet coating thickness of 2 mils. The dry 
sheet is dear and colorless, and produces black opaque copy 
on a clear backgrnum! in the thermographk copying process. 

EXAMPLE7 

A. The co-crystal adduct of morpholine and benzoic acid (s. 
70 g./ l 00 cc.) is dissolw:d in a solution of cellulose nitrate 
in methanol and the solution coated on polyester film and 
dried. The product is clear and colorless. 

B. Separately, polyester film is coated with a solution of 
acid-stabilized diazonium salt, azo dye coupler, and ethyl 
cellulose in ethanol, and dried, producing a clear and 
slightly yellowish coated film. 

The composite of films A and Bin face-to-face contact is lo­
cally heated at image areas in the thermographic copying 
process, producing a blue azo dye image on the B sheet. The 
copy projects as a btue image with a slightly ye!!owish 
background. 

Alternatively, since the diazmlium salt is decomposed by ul­
tra.violet radiation, images may be formed by irradiating the B 
film through a transparency and then uniformly heating the A 
sheet against the B film. 

Solutions A and B may alternatively be mi:,ed together and 
applied as a coating on transparent film to produce a trans­
parem ht,at-sensitive copy-sheet. 

The diazonium salt is the zinc sulfate salt of 2,5-dibutox-­
ymorpholinobenzene. 

The azo coupler is 2,5-dkhlow- I -naphthol. 

EXAMPLE 8 

Ckar 3 mil oriented and heat-shrinkable polystyrene film is 
coated from a 3 mil orifice wilh a solution of 0.5 part of ethyl 
cellulose and l .0 part of the co-crystal adduct of morpholine 
and myristic acid (s.> 70 g./100 cc.) in 98.5 pans ofa mixture 
of equal volumes of methanol and ethanol. The dried product 
is cfoar and trnmparent. When thermogrnphically heated at 
image areas, there i;; formed a corresponding roughened light­
diffusing image which en projection appears as a dark image 
against a light background. 

Both mmpholine and myristk acid are softeners or 
plasticizers for polystyrene, 

EXAMPLE9 

One part of the co-crystal adduct of diethylamim: and 5-for­
mylsafa.,ylic acid ( s. 32 g./[ 00 cc.) is dissolved in 20 parts of a 
l O p,,rcent solution of VYHH vinyl chloride-acetate 
copolymer in acetone, and the solution is applied at a 
thickness of 3 mils on 2 mil M,ylar polyester film and dried. A 
further coating of 2 mils of a 13 .5 percent solution of cellulose 
nitrate in methanol is applied and dried. The resulting clear 
rranspan,m film produces light-diffusing images at tht,rrno-• 
graphically heat<,d image areas and prnjt,cts dark images 
against a light background. 

Diethylamine is a colorless liquid which boils at about 
55°-56 C. At thermographically achieved temperatures, e,g. 
about 90°--150" C., the adduct is dissociated, the amine is 
vaporized, and the vinyl polymer is softened; as a result, a 
vesicular image is pmduced. The cellulose nitrate topcoat 
assists in preventing premature escape of the vaporized amine 
and in protecting the softer vinyl polymer but is not essential, 
particularly with somewhat thicker first coatings. 

EXAMPLE lO 

A. Solution of l O parts lead chloride tn 190 parts of a i 0 
percent solution of cellulose nitrate in rnethanoL 

70 A solution of one part ninhydrin and three parts of the co-

B. Solution, in 190 parts of ! 0 percent solution of celiuk,se 
nitrate in methanol, of 5 parts zinc hydrosu!fite and 5 
parts cocrystal adduct of ethylene diamine and salicylic 
add {s. 45 g./lOO cc.). 

crystal adduct of piperidine and benzoic add (s. 62 g./ l 00 
cc.) in 25 parts of water is applied to whit<: bond paper by 
floating and draining. The d1ied sheet is tested as a heaHensi­
tive copy sheet in the thermographic copying process and 

75 produces a purple image on a white background. 

UM00000529 



3,664,858 
5 

Wetting the sheet with methanol, ,1cetone or o!her organic 
solvents does not cause a color reaction and the shet~t after 
drying remains heat--sensitive. 

Polyvinyl alcohol or other transparent water-mluble bind.,r 
may be added to the above aqueous solution, and the mixture 5 
coated on trampa.rent regenerated ct:!lulo,e film, to produce a 
clear transparent heat-sensitive copy-sheet with which color 
projection transparencies may be thermogmphical!y 
prepared. 

10 
EXAMPLE li 

Colored paper having a pink tint and overprinted with a 
lightly inked design is ,~oated with a first solution containing 
one part of hydrindantin dihydra!e and two pans cellulose 

15 nitrate in 17 parts of methyl CelkmJive, and dried. A ;;econd 
coat of one part of co-crystal adduct of hexylamine and bemo-
ic add ( s. 40 g./ I 00 cc.) in 20 part;; of a ten percent solution 
of cellulose nitrate in methanol is added and dried. The pink 
tint and overprinted design remain fully visible through the 
transparent coatings. Localized heating in the thermogmphic 
copying process produces dearly visible purple images. 

Substitution for the second coat of a composition contain-

20 

6 
ganic binder, said adduct and binder being soluble in a com­
mon solvent, said binder being heat-,oftenable, and at least 
one of said compounds being vaporizable, at said temperature, 
to form vesicles at the heated areas within said !ayer. 

2. The heat-sensitive copy-sheet of claim 1 wherein said 
layer is supported on a clear transparent film backing. 

3, The heat-sensitive copy-sheet of claims l wherein said 
adduct is soluble in methanol to the extent of a! least about 50 
grams per l 00 cc. 

4. The ,copy sheet of claim l wherein said organic acidic 
compound is a carboxylic, sulfonic, phenolic or fiuorosu!fone 
acidic compound, 

5. The copy sheet of claim 4 wherein said organic acidic 
compound is bis(trifiuoromethylsulfonylj methane. 

6. A heat•sensitive rnpy•·sheet adapted for making 
reproductions of graphic originals by thermographic copying 
methods and having a visibly heat-sensitive layer comprising a 
highly methanol-soluble co-crvstal addur:t, heat-dissodabie at 
thermographk copying temperature, of a basic organic amino 
compound and an organic acidic compmmd having pKa value 
not greater than about 6, dissolved in a transparent organic 
binder, said adduct and binder being soiuble in a common sol­
vent, said layer being supported on a heat .. shrinkable clear 
trnnspaxcnt film and at least one of said compoumis being a ing one part of the co-crystal adduct of hex.ylamine and 

tetrachlorobisphenol A in 20 parts of a ! 0 percent solution of 
polyvinyl butyrnl in tdchlorethane, and wherein the adduct is 
present as finely divided particle,, produces a light.diffusing 

25 softener for said film at mid temperature. 

dry surface layer which obscures thtc color and design of the 
paper backing. Reph1cing the binder and solvent with a system 
in whkh the adduct is soluble, for example with a solution of 30 
polyvinyl butyral in acetone, results in immediate color-form. 
ing reaction when the solution is coated over the first-applied 
layer containing the hydrindantin dihydrate. 

The adduct of tetrnchi.orobisphenol A with hexylamine has 
a solubility in methanol of only four g./ I 00 cc. The adduct of 35 
this add with morpho!ine exhibits ma~imum solubility as com­
pared with adducts of a largt1 number of other amines, the 
value being l 2 g.i J 00 cc. 

7. The heat-sensitive copy-sheet of ,claim 6 wherein said ad­
duct is soluble in meihanol to the extent of at least about 50 
grams per I 00 cc. 

8. The copy-sheet of claim 6 wherein said organic acidic 
compound i, a carboxylic, sulfonic, phenol.kc or fluorosulfone 
acidic compound, 

9. Th,, copy-sheet of daim 8 wherein said organic acidic 
compound is bis(trifluoromethyl:mlfonyl) methane. 

10. A heat-sensitive copy-shet1t adapted for making 
reproductions of graphk originals by thermographic copying 
methods and having a visibly heat--sensitive layer corn prising a 
higlil.y methanol-soluble co-crystal adduct, heat-dissociable at 
thermographic copying temperature, of a basic organic amino 
compound and an organic acidic compound having a pKa 

EXAMPLE 12 40 value not greater than about 6, dissolved in a transparent or­
g,mic binder, said adduct and binder being soluble in a com .. 
mon solvent. said !ayer including an amine-reactive color 
progenitor material in potemia!ly coreactive association with 

Paper is cm,ted witb a mixture of 2.5 parts of lead nitrntt~: 
thiourea complex, 2.5 parts of the co-crystal adduct of 
diethylamine and dinitrotoluic acid. and lO parts of cellulose 
nitrate, applied from methyl alcohol and dried, to produce a 
heat-sensitive copy-sheet which forms black images when 45 
heated in the thcrrnographic copying process. The solubility of 
thc: addu,ct is 26 g./l 00 cc. methanol. 

What is claimed is as follows: 
L A heat-sensitive copy-sheet adapted for making 

reproductions of graphic originals by thennogrnphic copying 50 
methods and having a visibly heat-sensitive layer comprising a 
highly methanol-soluble co-crystal adduct, heat-dissociable at 
thermogrnpllic copying temperature, ofa basic organic amino 
compound and an organic acidic compound having ,, pK,1 
valt,c no! gn,ater than about 6, dissolved in a trnn;;p:arent or- 55 

60 

65 

70 

75 

said adduct and containing no free amine. 
11. The heat-st:nsitive copy-sheet of claim H) wherein said 

layer is supported on a dear !rnnsparent film backing. 
12. The heat-sensitive copy-sheet of claim 10 wherein said 

adduct is soluble in methanol to the ext,:nt of at least about 50 
grams per l 00 cc. 

13. The copy-sheet of claim ] 0 wherein said organic addic 
compound is a carboxylic, sulfonic, phenolic or fluornsulfone 
acidic compound. 

14. The copy-sheet of ciaim 13 wherein said organic acidic 
compound is bis(trifluorome!hylsulfonyl) methane. 
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Status of the Application 

Page 2 

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

provisions. 

This Office Action is in response to applicant's arguments filed on April 1, 2016. 

Claim(s) 37--50 and 52--58 are pending and examined herein. 

Response to Arguments 

The outstanding nonstatutory double patenting rejection is !1ereby maintained as 

a result of Applicant's decision to hold said rejection in abeyance. 

Applicant's arguments with respect to the 103(a) rejection of claims 37-50 and 

52-58 as being anticipated by McCoy (CA 1148020Al) tiave been fully considered. 

Applicant argues: 

"McCoy discioses improved amino acid food additives which comprises a 
uniform dei1ydrated cocrystalline matrix of (1) an amino acid material, and (2) an 
effective amount of a soluble edible cocrystallizer material. (McCoy, Abstract). 
McCoy discloses physical mixtures of multiple components in non-stoichiometric 
ratios. Indeed, McCoy discloses that "[g]enerally, an effective amount of 
cocrystallizer material wili be such that ti1e ratio by weight of the amount of 
cocrystallizer to tl1e amount of edible amino acid salt is from about 0.9:·1 to 
about 6:·1. Preferably, equal amounts of cocrystaliizer are used." (McCoy, page 
7, iines 10-·15, emphasis added). Tl1e equal amounts of cocrystallizer disclosed 
by McCoy are equal amount by weight, not equal amount by moles." 

Further, Applicant argues: 

UM00000534 



Application/Control Number: 14/179,862 

Art Unit: 1627 

Page 3 

"There is no evidence in McCoy tl1at the mixture of the amino acid material and 
soluble edible cocrystallizer material in non-stoichiometric amounts leads to t11e 
formation of a crystaHine structure, e.g., a repeating array of molecules or ions 
in three dimensions, for example, as opposed to an amorphous solid or some 
otl1er structure. McCoy discloses freeze drying of the mixture of amino acid 
material and soiubie edible cocrystallizer material. (McCoy, page 7, lines 17-19). 
One of ordinary skill in U1e art would understanc.i freeze dryin9 to produce an 
arnorpr1ous soiic.i or a mix of crystalline and amorphous pl·1ase (e.g., Bedu-Addo, 
Pharrnaceuticai Technology Lyopl·1iiization i0-78 2004; a copy of whict1 is 
provided herewiH1 in connection with an information Disclosure Statement). One 
skilled in tr1e art would also understand you would not use freeze cJrying in order 
to get an ordered supramolecular synt!1on as presently clairnecJ. 

Examiner respectfully notes that as set forth on record previously and as 

discussed below, McCoy teaches "an effective amount of cocrystaliizer material will be 

such that the ratio by weight of the amount of cocrystallizer to the amount of edible 

amino acid salt is from about 0.9:1 to about 6:1 ". As pointed out by Applicant, McCoy 

teaches "by weight" and not in "stoichiometric proportions" as instantly claimed. 

Nonetheless, the range disclosed for the ratio between cocrystallizer and edible amino 

acid salt would encompass a cocrystal that is also stoichiometrically proportional. 

Therefore, it is the opinion of the Examiner that although McCoy does not teach specific 

examples of an API and co-crystal former in stoichiometric proportions, the range of 

0.9:1 to about 6:1 embraces such proportions to be possible. 

Furthermore, with respect to freeze-drying, Applicant states that such a 

technique yields a mixture of crystalline and amorphous phase. Although a mixture is 

afforded, a portion of the mixture is crystalline, thereby still rendering the instant 

invention obvious. 
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Applicant's arguments with respect to the 103(a) rejection of claims 37-50 and 

52-58 as being unpatentable over Huffman (US Patent No. 3,664,858) of record have 

been fully considered and are not fully persuasive. 

Applicant argues: 

"Huffman is not anaiogous art as required by MPEP §2141.01 (a) as 
described above because it is not from the same field of endeavor as the 
claimed subject matter and the reference is not reasonably pertinent to 
the problem faced by the inventors. 
\Nith respect to tr1e field of endeavor, tr1e present claims are directed to 
rnetr1ods relating to co-crystal formation witr1 an active pf1arrnaceutical 
ingredient (API) and tr1erefore relate to the field of pl·1armaceutical arts. 
Huffman is related to irnproved projection transparencies, whicr1 is not 
the same field of endeavor as the pharmaceutical arts." 

With respect to this argument, Examiner respectfully notes that the instant claims 

are drawn to a method for designing and preparing a cocrystal, wherein the first 

chemical functionality is an API, with certain requirements as set forth in claim 37 and a 

cocrystal former. Although the claim 37 requires an API, it does not mandate ti-lat the 

endeavor relate to the pharmaceutical arts. The reason or motivation to modify a 

reference may often suggest what the inventor has done, but for a different purpose or 

to solve a different problem. It is not necessary that the prior art suggest the 

combination to ad1ieve tl'le same advantage or result discovered by applicant W~1ile 

there must be motivation to make the claimed invention, there is no requirement that the 

prior art provide the same reason as the applicant to make the claimed invention. MPEP 

2144. Moreover, it is respectfully noted that many of the acids taugt1t in Huffman are in 

fact commonly employed in the pharmaceutical art, namely acids of ascorbic, succinic, 

malonic, oxalic, glyoxylic, and glycolic (references can be provided if requested). 

UM00000536 



Application/Control Number: 14/179,862 

Art Unit: 1627 

Page 5 

Therefore, based on the foregoing reasons, said rejection is hereby maintained/modified 

for claim 37 and dependent claims thereon. 

The rejections are maintained and made of record in the Final office action below 

for Applicant's convenience as necessitated by amendment 

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 "rigt1t to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the claims at issue are not identical, but at least 

one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by, or would have been 

obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 

1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 

1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Omum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogei, 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) or 1.321 (d) 

may be used to overcome an actual or provisional rejection based on a nonstatutory 

double patenting ground provided the reference application or patent either is shown to 
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be commonly owned with this application, or claims an invention made as a result of 

activities undertaken within the scope of a joint research agreement A terminal 

disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be 

used. Please visit http://www.uspto.gov/forms/. The filing date of the application will 

determine what form should be used. A web-based eTerminal Disclaimer may be filled 

out completely online using web--screens. An eTerminal Disclaimer that meets ail 

requirements is auto-processed and approved immediately upon submission. For more 

information about eTerminal Disclaimers, refer to 

http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

Claims 37-50 and 52-58 are provisionally rejected on the ground of nonstatutory 

obviousness-type double patenting as being unpatentable over claims 25, 28, 37, 39-

51, 53-60, and 62-66 of copending Application No. 10/378,956. Although the conflicting 

claims are not identical, they are not patentably distinct from each other because the 

instant claims are drawn to a pharmaceutical composition comprising a co--crystal 

comprising an API and a co-former (see claims for details), whereas the copending 

claims are drawn to the method of designing said co-crystals. The two inventions 

overlap greatly in scope and the utilities are the same. 

This is a provisional obviousness-type double patenting rejection because the 

conflicting claims t:ave not in fact been patented. 
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Claim Rejections O 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 rnay not be obtmned ti1ough the invention is not identicaliy disclosed or described as 
set forth in section 102 of this title, if H1e differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would l1ave been obvious 
at the time the invention was made to a person having ordinary skill in the art to wl1ich said 
subject matter pertains. Patentabiiity shall not be negatived by the manner in wl1ich the invention 
was made. 

This application currently names joint inventors. In considering patentability of 

ttle claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out U1e inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. i 03(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

Claims 37-50 and 52-58 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over McCoy (CA i 148020A 1) of record. 

Examiner respectfully notes at the outset that the instant invention is drawn to 

pharmaceutical composition, wherein said composition comprises a first chemical 

functionality and a co-crystal former. Applicant is labeling Hie first chemical functionality 
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as an "API", however, it is respectfully pointed out that a recitation of an intended use of 

the claimed invention must result in a structural difference between the claimed 

invention and the prior art in order to patentably distinguish the claimed invention from 

the prior art. If the prior art structure is capable of performing the intended use, then it 

meets the claim. In a claim drawn to a process of making, the intended use must result 

in a manipulative difference as compared to the prior art. See In re Casey, 152 USPQ 

(CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). 

Thus in the instant case, if the first chemical functionality is capable of forming a 

co-crystal with a co-crystal former, tr1en the limitations of the claims are met. 

Therefore, the intended use recited in the instant claims, namely that the first 

chemical functionality is an API, is not afforded patentable weight 

McCoy teaches improved amino acid food additive comprising a uniform 

cocrystalline matrix of (1) an amino acid material, and (2) an "effective amount of a 

soluble edible cocrystallizer material, wherein said improved amino acid food additive is 

better-tasting, more stable and less hygroscopic than the amino acid material alone. 

McCoy teaches the amino acid material is preferably selected from the group 

consisting of: lysine. tryptophan. methionine. threonine, phenylalanine, leucine, valine, 

isoleucine. histidine, cystine, cysteine, their derivatives, their salts and mixtures thereof. 

Ail nutritionally useful amino acids, their derivatives, particularly their salts and mixtures 

thereof are contemplated. The other essential component of the improved amino acid 

food additive is a soluble, edible, cocrystallizer material preferably selected from the 

group consisting of: alkali and alkaline earth metal salts of halides. phosphates and 
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nitrates. polyhydric alcohols. crystalline cellulose, crystalline starches, crystalline 

orqanic acids and their salts, and mixtures thereof (page 6-7; page 15, Table II). 

McCoy teaches the method comprises dissolving at least one amino acid 

material in water along with an effective amount of at last one edible cocrystallizer 

material. Tl1e term "an effective amount" means "enough" to enable successful 

dehydration of the amino acid cocrystallizer solution. Then the solution is preferably 

neutralized to form a salt of the amino acid. Generally, an effective amount of 

cocrystallizer material will be such that the ratio by weight of the amount of cocrystallizer 

to the amount of edible amino acid salt is from about 0.9:1 to about 6:1. Preferably, 

equal amounts of amino acid and cocrystallizer are used. The final pH range ot the 

solution should be from about 2 to 7 and more preferably 4 to 7. The mixture is then 

dried using an appropriate technique. Freeze drying is preferred (page 6-7). 

McCoy identifies the amino acid food additive cornprising a uniform cocrystalline 

matrix of (1) an amino acid material, and (2) an "effective amount of a soluble edible 

cocrystallizer material, however, specific examples wherein the homo- and 

heterosynthons as required by the instant claims are not explicitly exemplified. 

Moreover, McCoy does not specifically teach the identification of U1e synthon 

from the crystal structure. 

As discussed above, McCoy teaches specific amount of amino acid to co­

crystallizer. 

It would have been obvious to one of ordinary skill in the art at tt1e time of the 

invention to have envisioned the co-crystals as taugl1t by McCoy to have also 
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envisioned that the potential choices of amino acid material and cocrystallizer as taugtlt 

could be formed in combinations with Um same functionaiities, giving rise to a 

homosynt!1on, or two different fuctionalities, giving rise to heterosynthons. Therefore, 

preparing and identifying the cocrystals, as required by the limitations of the instant 

claims, are well within the scope of the teact1ings of McCoy. 

Claims 37-50 and 52-58 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Huffman (US Patent No. 3,664,858) of record. 

Examiner respectfully notes at the outset that the instant invention is drawn to 

pharmaceutical composition, wherein said composition comprises a first chemical 

functionality and a co-crystal former. Applicant is labeling the first chemical functionality 

as an "AP!", however, it is respectfully pointed out that a recitation of an intended use of 

the claimed invention must result in a structurai difference between the claimed 

invention and t!1e prior art in order to patentably distinguish the claimed invention from 

the prior art If the prior art structure is capable of performing the intended use, then it 

meets the claim. in a claim drawn to a process of making, the intended use must result 

in a manipulative difference as compared to the prior art See In re Casey, i 52 USPQ 

(CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 1963). 

Thus in the instant case, if the first chemical functionality is capable of forming a 

co-crystal with a co-crystal former, then the limitations of the claims are met. 
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Therefore, the intended use recited in the instant claims, namely that the first 

chemical functionality is an API, is not afforded patentable weight. 

Huffman teaches co-crystal complexes or adducts of amines witl1 aromatic 

hydroxy compounds. 

Examples of organic acidic materials which have been found useful are 

carboxylic acid, sulfonic acid, phenolic, and fluorosulfone compounds. Typical examples 

include the foilowing, U1e name of the acid being followed by its pKa value where 

known: benzoic 4.17, o-chlorobenzoic 2.92, o-bromobenzoic 2.84, p-chlorobenzoic 

3.98, o-hydroxybenzoic 2.97, 2,5-dihydroxybenzoic 2.94, 3,4-dihydroxybenzoic 4.48, o­

nitrobenzoic 2.16, trihydroxybenzoic 1.68, o-iodobenzoic 2.85, 2,4-dinitrophenol 3.96, 

3,6-dinitrophenol 5.15, gal!ic 4.4·1, trichlorophenol 6.00, trinitrophenol 0.80, o­

chloroptmnylacetic 4.07, o-chlorophenoxyacetic 3.05, o-bromophenox yacetic 2.60, 

benzosulfonic 0.70, terephthalic 3.82, alpha naphthol 3.70, o-phthalic 2.89, 

naphthalenesulfonic 0.57, quinolinic 2.52, t11iophencarboxylic 3.48, mandelic 3.85, 

maleic 1.83, furancarboxylic 3. i 5, dihydroxymalic 1.92, ascorbic 4.10, succinic 4.17, 

rnalonic 2.80, oxalic 1 .46, glyoxylic 4.88, glycolic 3.83, trichloroacetic 4.08, fluoroacetic 

2.66, citric, bis(trifluoromethyisulfanyl)rnethane, xanthanoic, thiophendicarboxylic, 

cyclohexanecarboxylic, norcamphoric, naphthalenedicarboxylic, 

naphthalenetricarboxylic, mellitic, trimesic, biphenyldicarboxylic, resorcinol-o--acetic, 

anthracenecarboxylic, o-bromotoluic, p-bromomandelic, salicylacetic, 

dinitrophenylacetic, 2-furanace-tic, 4-sulfobenzoic, 3-formylbenzoic, 5-forrnylsalicylic, 

lactic, phenanthrenecarboxylic, isophthalic, 2-cyclopentenecarboxylic, 
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naphthyiaminetrisulfonic, 5-chlorosalicylic, 3,5-dinitrotoiuic, benzohydroxamic, 

indolecarboxylic, xanthenecarboxylic, 2,3 pyridinecarboxylic, pentanetricarboxylic, 

cyanoacetic (column i-2, bridging paragraph). 

Huffman teaches substantially stoichiometric proportions of amine and acid are 

normally preferred but other ratios are not precluded, provided that the adduct 

composition contains no free amine, since it is the iiberation of the basic organic 

nitrogen compound by heat-promoted dissociation of the adduct wl1ich initiates the color 

change. 

Huffman teaches piperidine and morpholine are presently preferred examples of 

basic organic amino nitrogen compounds useful in the practice of Hie invention. 

Primary, secondary and tertiary amines, and hydrazines, are useful. Typical examples 

include the following: triethanolamine, ethanolamine, cyclohexylamine, tributylamine, di­

n-propylamine, isopropylamine, 2-amino-i-butanol, monoisopropanolamine, 

propylenediamine, isobutylamine, di-n-hexylamine, di-n-butylamine, hydrazine, di­

isopropylamine, diamylamine, methylhydrazine, phenyl hydrazine, hexanediamine, 

methylaniline, aniline, guanidine, propylenediamine, polyglycolamine, ethylenediamine , 

diethylamine, diethanolamine, hydroxyethyl diethylenetriamine, isooctylamine, n­

decylamine, meU1ylethanolamine, tetramethylguanidine, methyl diethanolamine, 2-

amino--propanediol, diethylaminopropylamine, amino--bispropylamine, benzylamine, 

morpholine, piperidine, dimethyiformamide (column 2, lines 44-68). 

In a typical preparation, salicylic acid (1.39 gm., 0.1 mol) and piperidine (0.85 

gm., 0.1 mol) are mixed together in 20 grams of benzene, the mixture is evaporated to 
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dryness, and the cocrystal adduct is washed with hexane and dried (column 2, lines 30-

35). 

Huffman does not teach the co-crystal complexes in pharmaceutical 

compositions" 

It would have been obvious to one of ordinary skill in the art at the time of the 

invention to have envisioned that the adducts taugf1t by Huffman, whiie not employed in 

the pharmaceutical art, can be formed regardless of Um utility of the adduct. See In re 

Dillon i 6 U.S.Q.P.2d i 897, 1900 (CAFC 1990) (en bane) ("it is not necessary in order to 

establish a prima facie case of obviousness that both a structural similarity between a 

claimed and prior art compound (or a key component of a composition) be shown and 

that there be a suggestion in or expectation from the prior art that the claimed 

compound or composition will have the same or a simiiar utility as one newly discovered 

by applicant To the extent that Wright suggests or holds to ttle contrary, it is hereby 

overruled. in particular, the statement that a prima facie obviousness rejection is not 

supported if no reference shows or suggests the newly-discovered properties and 

results of a claimed structure is not the law. "). 

Ttierefore, it would have been obvious to one skilled in the art to envision the 

adducts disclosed by Huffman for pharmaceutical compositions. 

Based on the foregoing arguments, the instant claims are deemed unpatentable 

over the cited art. 

Conclusion 

Claims 37-50 and 52-58 are not allowed. 
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Applicant's amendment necessitated tr1e 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 finai 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 t11e 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

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-directuspto.gov. Should 

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

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

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SAHAR JAVANMARD whose telephone number is (571) 

270-3280. The examiner can normally be reached on 8 AM-5 PM MON-FRI (EST). 

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

supervisor, Sreeni Padmanabrian can be reached on (571) 272-0629. The fax ptmne 

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

273-·8300. 

/SAHAR JAVANMARD/ 

Examiner, Art Unit 1627 
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The A to Z of pharmaceutical 
cocrystals: a decade of fast-moving 
new science and patents 

Om /\knarsson-x', i'V1atthevv L. Peterson2 & Micha!:'! Zavvorotko3 

From aspirin to zoledronic acid, pharmaceutical rncrystals emerged in the past 
decade as a promising new weapon in the arsenal of drug development. Resurgence 
of interest in rnuiticomponent crystai compositions has led to significant advances 
in the science of rncrystal desi~Jn and discovery. These advances have built upon 
c:rystai en;Jineerin;;, which provides a deep understanding of suprarnolec:ular 
interactions between molecules that govern crystal packing and physicochemlcal 
properties of crystalline materials. Concomitantly, the patent landscape of 
pharmaceutical cocrystals developed rapidly in the last decade. This review 
presents a broad survey of patents issued in the area of pharmaceutical cocrystals. 
In addition, the revievv contains analyses of key patents in the area involving 
compositions and rnethodolo~Jies. Along the way, the rnain events of the past 
decade representin~J a renaissance of cocrystals of pharmaceutical materials are 
chronicled. Future directions in the area are discussed in light of key pending 
patent applications and recent publications of seminal interest. 

Solid form:s; of i?.IS:tive ph.1:1rmJ?.1s:eutis:J?.1! ingr.,s:li.,nt,; 
The solid frmn of an active pharmaceutic;il ingrediem (AP[), in particular its 
physicochemical properties relevam to clinical performance and long-term sta­
bility, represents an important ;ispect of modern drug discovery, development 
and pharmaceutical science lUJ. Over the course of the past century of modem 
drug development and manufacture, drugs such as aspirin and rn;my ;mtibiotics 
have owed their purity ;:ind storage stability to their existence as crystalline solids. 
Crystalline solids are solids in which the ;Jtoms, molecules or ions pack together to 
form a regular repeating array that extends in three dimensions. Crys,alli ne solids 
are formed ,vhen a solution becomes supersaturated wi:.h crystalli:i,ing solme(s), 
and the vast majority of substances, if not all of ,hem, will crystallize w form 
one or more crystalline phases under the right conditions. Cocrystals are a class 
of crys; aliine solids tha, occur 1,vhen complement;Jry molecules of ditfrrent s1 ruc-­
wres are crystallized to form single crystalline phases that contain stoichiometric 
ratios of the componems. A prorn,ypical example is 3 1: l composition cocrystal 
as illustrated in Fi9urs.'! 1. The crystalli.ne form of a given APl confers important 
propc~rties to the material, such as thermodynamic solubility, rnelti ng point, shape, 
mechanical properties and thermal stability; Aqueous solubility and dissolution 
rate arc particularly important in the context of drug performance since orally 
delivered drugs must dissolve from their dosage form within the gastrointestinal 
tract in order to be absorbed, first by the tissue of the intestines and ultimately into 
circulation. Aqueous solubility is also importam for in_jecrable drug formulations, 
in particular when intravenous injection is required. Because of the tight regulation 
of drug review and approvals across the world, detailed information on the crystal­
line frmn of' an API, its synthesis, purity profile and properties arc required as part 
of regulatory filings. Finally, and most relevant to this review, the IP associated 
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f-1,gwre 1, Stoh::hiometris: s:m:rysta!~ am formed vi1h,m two comp!~mentary 
mt~!ecu!-e$ are uystaW:wd fn~m so!!.t th:m. 

with the crystalline form of ;in API came to the fore 
in rhe 1990s, thanks initially to high-profile parent 
Etigation on \,vhat \Vas at the tirne the best-sdling drug 
in the world, ranitidirn; hydrochloride (Zantac'@) l1J. 

'foday, the characteristics and preparation of an APl 
solid form can be of significant i mpona nee ,yhen seek­
ing to register a new drug product using a crystalline 
API, and crystal forms continm'. to be th,'. subject of 
litigations related to patent validity and infringement. 

Th@ motiv,~fo:m for stw:ly1ng wnyi,t,il!i or 
pharmarnutka! >tompm.mcls 
Solid-form screening in drug development has rradi­
t ionalty focused upon the need to find a solid frmn 
with optimal physicochemical properties, but has until 
recently fr)cused almost exdusiwly on the gcner;ition 
of polymorph,, solvates, hydrates or salts of an APJ H], 

Pharmaceutical cocr;,1stals [5] emerged in the bst dec­
ade as an alrern;:itive class of crystal form available to 
pharmaceutical scientists. Despite recent emergence, 
pharmaceutical 3re already established as 
an jntegral part of solid-forrn screening because they 

provide an opponunity to rnodify, somnimes with 
dramatic results, the physicochemical properties of an 
APT 1,vithom lhe need for applying medicinal chemis­
try, which involves covalem modification of the APL 
Rnher, pb3rmaceutical cocrysta ls , be supr3-
molecular chemistry of the AP! to create a new crys­
tal form through formation of a multiple--component 
crystal that comprises of the AP! and a second com-· 
pound or 'cocrystal frmner' (also knovm by various 
alternative names, such as 'coformer' or cocrystallizing 
agent). It has already been demonstrated that the aque-­
ous solubility [6,7], physical stability [8] and .mechanical 
properties [9] of an API can be affected by c:ocrystaJ­
lization. hi.rthermore, pharmaceutical cocrystals rep­
resent an opportunity to patent new solid forms of 
APis (or avoid infringement of existing patent claims 

on solid fcirms of an APJ). That a high proportion of 
new chemicai entities are classified as having low sol­
ubility if anything, pnwided ;idded impe,us fix 
solid-form screening ,rnd the study of pharmaceutical 
cocrystais. Pharmacemicai cocrystals can oflt'r advan­
tages over other solid forms as follows: salts only form 
for APis that ionize (protonate or dcprotonate wirh 
acid or base, respectively) in water, whereas cocrystals 
c;m be made for essentially all APis; ;nnorphous fr,rms; 
and sohates and hydrates rend to be physically un­
stable during processing and on the shelf: Finally, 
medicinal chernistry involves chemical rnodification of 
1bc molecular structure of the API, requiring extensive 
and rime-consuming toxicology and clinical testing 
of the resulting new molecule(s). In short, pharma­
ceutical cocrystals off-er an opportunity to address 
challenges of low solubility and other physicoclicmical 
properties of APh vvith relarivdy lmv cost and limited 
incremental risk. 

History & nomendaturn of w<ryi,t,il!i 
As mentioned, coc:rystals can be broadly defined ;is 
supramolecular assemblies that comain more than 
one rype of molecule in the crystalline brticc. For the 
purposes of this review we more specifically define a 
cocrysta l as follows: a multiple component crystalline 
solid forrned in a stoichiometric ratio between two 
compounds that are crystalline solids under ambient 
conditions. At least one of these compounds is molecu­
lar (the cocrystal frmner) and forms supramolecuhr 
synthons(s) vvith the remaining cornponent(s). If one 
uses this definition then cocrystaJs were reported as far 
back as the 1840s [Jo] and they have bad various terms 

coined for them: addition compounds, organic molec­
ular compounds, complexes and heteromolecular crys­
t;ils !11-14]. Cocryst;ils arc thereby distinct from solv;nes 
and hydrates if one adopts this definition. It should be 
noted that i\.Pis are a natural target fcir cocryst:11 form;1-
1ion since the nature of APfs means that they contain 
exterior fonctional group(s) that can engage in mo­
lecular recognilion evems, especially hydrogen-bond 
formation, with biological targets. These same func­
tional group(,) are ofi:en responsible fix different crys­
tal packing arrangements (i.e., polymorphisrn) and can 
interact with vvater molecuk:s to frmn hydrates. How-· 
ever, the term cocrystal as used today did not come into 
widespread usage until it was popularized by MC Etter 
in the 1980s [15j. and a pharmaceutical cocrystal, that 
is, a cocrystal between an API and a pharmaceutically 
acceptable cocrystal fclrmer, ,vas not widely used until 
the 2000s. Interestingly, pharmaceutical coc:rystals also 
have a long history in that they have been known since 
at least the 1930s [.tolj. Even earlier, glucose:sodium 
chloride monohydrate was described, a possible early 
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example of an ionic cocrystal of a sah with a sugar 
[16]. in terms of nomenclature, it should be noted that 
lherc arc some ambiguities; fr,r example, there are other 
proposed definitions of cocrystal [17--251 and the work 
of Leiscrowitz in the 1970s l2➔]. as well as the compo­
sitions studied by Caira in the 1980s and 1990s [7.51, 

were referred 10 as complexes. Additionally, , be term 
cocrystal is also occasionally applied to crystals of pro­
teins with small molecules bound, for instance, within 
the active site of the protein. Leaving aside such issues, 
which arc not relevant 10 this revicv,·, until the 2000s 
the motivation fr,r the smdy of cocrystals of small or­
ganic n1olecu1es ,vas oriented to,vards creating rnateri­
aJs for purification or fOr opticat electronic and other 

material applic;itions. in sumrnary, both cocrystals and 
pharmaceutical cocrystals have a long history, bm it is 
fair to assert that they lud not been systematically and 
widely studied in the context ofpharmacemical science 
umil the last decade, 

Oths~r solid fon,1§ or AP!s 
At 1be end of the 20d1 cemury, prior 10 lhe advent 
of pharmaceutical cocrystals, crystal polymorphism 
became a of major concern and highlighted ,he 
need for systematic solid-form screening of i\_Pls, which 
also included the study of arnorpbous solid forms of 
APis, with the aid of automation approaches [261. 

Polymorphism in cryst;i]s is the ability of a particular 
chemical composition to adopt more than one type of 
crystal packing. E;ich different crystalline polymorph 
has its own set of properties, such as a melting poim, 
heat offosion and dissolution profile. Aw;irem:ss of pol­
ymorph ism in pharmacem ical compounds increased 
dramatically during the 1990s because of the afore­
mentioned litigation on Zantac (ranitidine HCi), The 
need fr,r regubtory bodies to ;iddress polymorphism 
was then highlighted by Norvi,@ (riwnavir) --· an API 
in which catastrophic loss of drug product performance 
occurred due to sudden and unexpected appearance of 
a more stable polymorph of the drng with lower solubil­
ity than the form originally in use [27]. In addition to is-· 
sues of polymorphs, crysrnlline hydrates created a level 
of concern fc;r ,he same reasons. Hydrates of pharma­
ceutical compounds, which are special cases of solvates 
wherein a water rnolec:uk: is included in the crystalline 
lattice along with the compound of interest, tend to dis­
play dynamics of water inclusion/exdusion dependent 
on temperature and relative humidity. So.me hydrate­
forming drugs have multiple hydrate forms, either as 
polymorphs or different levels of hydrate (e.g., mono, 
di- and tri-hydrate). Use of hydrates and solvates in 
products, while acceptable (and sometimes common, as 
in the c:ase of P-lactam antibiotics i:2sJ), is generally not 
preferred by innovators. Prom a regulatory standpoint, 

in the USA al least, hydran:s are considered similar rn 
poly morphs in terms of how they are treated, The US 
FDA_ guidance published in 2007 !?HJ slates that a p;ir .. 
ticular hydrate of a compound is not a different APl 
from a non-hydrate (or alternative hydrate state), Ac­
cordingly, there exist regulatory definitions of crystal 
forms that do not necessarily match sc:innific diff,:r .. 
entiation, 1\ sirnilar sit u~uion has recently arisen \vith 
respect to the comp;irison of cocrystals with non-ionic 
complexes with excipiems, generaily rega.rcled as safe 
additives or other suitable colormcrs, ;rnd dist inc:tion of 
pharmaceutical cocrystals frorn salts. 

Design of rncrystll!!s 
Rapid ;idv;mccs in crystal engineering [,0--121 in the 
1990s facilitated a better understanding of crystal-form 
diversi1 y as represented by polyrnorphs, s;ilts, solvates 
and hydrates, and enabled the design (as distinct from 
h igb-throughput screening) of new nmltiple-component 
phannaceut ical compositions. Practitioners of met h .. 
odology increasingly directed testing to targeting the 
fonctional groups in drugs. The understanding devel­
oped that an API molecules' chemical functionality can 
be addressed by selection of compkment3ry functional 
groL1ps from ;mother molecule, the cofonner, led to a ra­
tional approach to ,he dc:vdopmem of ,wo--cornponent 
crystals. This is conceptually similar to the manner in 
v,·hich salt-screening targets the ionizablc groups in an 
APl a.ncl means that there is a degree of control over 
cocrystal composition that is not likely to be present in 
hydrates and solvates. 'l'bis design philosophy led to tbe 
adoption of the 'synthon' approach of cocrystal discov­
ery, 'T'be syruhon as it applies to cocrystals is analogous 

to the tenn as used in the rctrosynthctic ;1pproach of 
organic synthesis. Ln a sense, making cocrysta.ls this 
way is a supramolecular synthetic strategy. The key to 

understanding and designing cocrystals of 3n API lies 
wi:.h our capability to predictably form supramolecu­
b r symhons wi,h t be APL Supramolecula r synthons 
exist in two distinct categories: suprarnolecular homo­
symhons tha1 are composed of'idemical complemen,ary 
functional groups such as carboxylic acid dimers 
(e.g., aspirin) (figure 21\); and snpramolecubr he,ero­
synthons composed of different but complementary 
functional groups such as ac:id--weakly basic nitrogen 
(e.g.,aspirin-rncloxicam) (Figme 2B) and acid-amide 
(e.g., aspirin-carbamazepine) (Figure 2C). \Xi'hcreas it 
is quite well documented that some of these supramo­
lecular heterosynthons are reliable for the prepara­
tion of cocrystals (i.e., they form preferentially over 
supramolecular homosymhons), studies related to the 
occurrence ofa particular supra molecular heterosyntbon 
in the presence of several c:ompeting supramolecular 
synthons are limited in quantity and scope. Therefrire, 
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Fi~11.irn 2, Syntiwn f!JMmple;; in ph;;mn;;_::~utka! (:tH::ry$tah, im1olving l'.a,hoxy!k adds and amide!l, (Al The 
c,:Hboxync acld--·ca:-boxy!lc acld suprarr~o!ecu!ac horr:osy:ithon as ,een !n asr,1ffin. {B} rhe cart;o;x:y!k acld--vveak!y basic 
nitro~:en dtorn s.i...:prarnc:ecula:- hetern::ynthor: ,::.s {:'Xen"!pllfied by thi: aspirin: rnt?!oxican~ co-::rys.taL {(} Th{:' c,::.rbo>:y!:c 
acid--z:n-:lde suprarno!ecu!ar he~t~ro~y:1~hon observed in the cocrystab ri aspidn and ca:-bar.1azt:plne rhe blue ovals 
hlqhnqht each :;vprarnoieo..i!ar :;ynthln~, 

APis vvi1b multiple functional groups, ahhough s,ili 
amenable to cocrystal iormation, tend to be less pre­
die1able in terms ofstmcture and composition. To stun­
marize the background to this article, the motivation 
to systcrnatiully study solid fimm of APls iies with the 
need to fine-tune physicochemical properties (especi,dly 
modulate drug solubility, increase dissolution rate and 
to enhance stability), and satisfy regulatory bodies with 
respect to drug stability and reproducibility. This need 
had become apparent by the late 1990s and arose panly 
based on the types of cornpounds in development (e.g., 
compounds with poor aqueous solubility ;:ind other in­
adequate physical properties), and in pan because ;J new 
level ofinnovation was needed at a time ofproduc1ivity 
crisis in the phanrn:icewical industry. ln essence, phar­
maceutical cocrystals joined the arsenal of pharmaceu­
tical R&D as a useful new design tool - with patent 
prospects --· to augmem produc; design ;rnd elucida;e 
new pharmaceutical product opponunities. 'foday, the 
fruits of almost l O years of screening for pharmaceu­
tical cocrystals is evidenced by the number of patent 
applicadons and issued patents for pharmaceutical 
cocrystals. 

Pharmag;eutkal coaystals: ret:ent literature & 
definition 
1111 Primary litea!urE; 

Bd-clre reviewing patents on pharmaceutical co­
crystals, it is use.fol to survey the published litera­
ture. The first publications signaling the initiation 
of the pharmaceutical cocrystal era resulted. fro.rn 

collabora, ion between researchns a, the University of 
South Florida, USA, and the University of Michig:m, 
USA. The work ·was also associated ·wi1b patent fil­
ings, and ultimately resulted in issued claims on the 
compositions in this paper. A key theme in the papers 
,vas the demonstration of design and detailed strnc­
wral analysis 10 extend considerably tbe form 
diversity of aspirin and carbarnazepine, an important 
antiepileptic drug having low aqueous solubility. These 
papers ,vere quickly t1)Ho,ved by a paper on cocrystals 
of itraconazole, a highly" water-insoluble and poorly 
bioavailable (as crystalline base) antifongal agent, pub­
lished by ;J pharmaceutical technology company, which 
described the utility of the c:ocryswl approach f,:;r dis-­
solution enhancement. Jn particular, the cocrystal con­
strue! with 1,4-diacids such as succinic, fi.1rnaric and 
tartaric acid involved in a pair of heterosymhons with 
the J -2A-tria:wle group oC two iuacon3zole molecules 
showed significant improvement in dissolution rate in 
aqueous medium compared with the crys,alline free 
base. Additionally, the best of the cocrystals in the se­
ries matched the dissolution rate: of a solid dispersion, 
,vhich is an amorphous form with optimized. dissolu­
tion (used in the capsule product Sporanox@). A fourth 
example ofa publication marking the area is on cocrys­
tals offl.uoxctinc HCl, an antidepressant and the active 
agent in Prozac"''. This article, contributed by another 
technology company, highlighted the option of making 
pharmaceutical cocrystals of a salt, such that the co­
crystal has three components. Modulation of solubility 
v,ras observed by the inclusion of a carboxylic acid such 
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as bmzoic and fumaric acid rn 1be HC! salt. The four 
primary literature rderences cited above were arguably 
lhe highes1 profile publicitions on pharm;icemical coc-· 

in the first half of the decade. The subject matter 
reported in these publications is summarized in Table 1. 

An ;rnd key review in 2004 captLlred :.he defini-
i:ion ofpbarmaceutical ,·n,-cvn·, [,.,j. Tbe review, now 

cited over 280 times, suggested that pharmaceutical 
cocrystals are arnenable to design: and that they allo,v a 
selection of motifs that can then affect pharmaceutical 
properties. Pharmaceutical cocrystals were ;ilso regard-· 
ed as more similar to salts than hydratesipolymorphs, 
given the cornposiLion types? v;1riety and sorne aspects 
or packing vvere seen to offer a n1easure or con­
trol. In contrast, polyrnorphs and hydrates \Vere seen 
as being less amenable to design and prediction. A 
number of other review articles were published in the 
period after 2004, and these concepts have continued 
to be discussed and refined.. 

Ill! US pa1:2,,1ts on phNmac:2,utic~I cGuysi:al:; 

A stgnificant number of' pa,ent applications have been 
filed on pharmaceutical cocrystals, with many filed 
in the last decade. The US and EP patem aU1borities 
have granted patents in the area in recent years, start­

ing wii:h one patent from 1999 and cndi ng (at ,he 1ime 
of writing) with eight patents issued in 2012. With 
ini, ial focus on the US-gr;imed paten,s, we observe 
that the issued patents fall into two main categories: 
methodologies and compositions. 

ss iViethodoiogy patents 

'fhe h rst da in1s to issue on pharmaceutical cocrysta l 
methods were those in [tmJ. The title of the patent is 
'C:ocrystallization Process', ;:ind claims cover purifica.­
tion of chiral compounds by way of formation of coc-· 
rysi:als. In several cases the results are likely to be salt 
forms, though this has not been verified. In any e'1em, 
this patent covers methodologies related to pha rrna­
ceL1tical cocrystals. Another cocrystallization method­
ology pa,ent was filed in .Janu:iry 2004 and issued on 
November 18, 2008 [103]. The independent claim reads 

partially "a method ofrcreeningfiJr 11 coc~ysti:1.l ofa hydro­
chloric acid salt ~f,m ,utive agent." This patent is related 
to the~ public:ation on Huoxetine HC] cocrystals refom:d 
to in the previous section [71. While claim 1 of r10.,J has 
several limitations, it allows for a range of carboxylic 
acids (at least four carbons) with the HCl salt of an 
active agent (e.g., an antidepressant drug). The invert-· 
tor and assignee, SSCI, exemplified the approach ,vith 
a set of carboxylic: acid cocrystals of Huoxetine HCI 
("foblf; 1), The acidic: -COOH function coordinates the 
chloride ion of an HCl salt ofa basic drug. As a compo­
nent of a supramolecular synthon, Cl· appears to be a 
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ready acceptor of -OH hydrogen bond donors, affrird·­
ing aforementioned carboxylic acid cocrystals, alco­
hol solva1es and hydrates. Examples 'Nere provided on 
solubility and dissolution effects of the cocrystals. A 
process paten! from Cilag (part ofJf.i.J), [to4], involves 
the use of a cocrystal fOr purification of the opioid 
i:ramadol. Tramadol HCl cocrvstallized ,,Ii1b topiram­
ate, an antiepileptic, to produce enantiomerically en­
riched lS,2S-trarnadol HCl, illustrating the utility of 
a chiral auxiliary (which is incidemally ;:ilso a drug) to 

tr.)rrn a specific pharmaceutical cocrystal. 
T,vo additional cocrystal methodology patems 

are ilJuslrative of the interest in processes to make 
pharmaceutical cocrystals. The forrner, [IO'i] issued 
on July 27 2010 to 'Transform Pharmaceuticals (at 
this point pa.rt ofJ &J) claimed "a n1ethod of produc­
ing cocryst;ils, comprising" steps of processing with 
grj_ndjng n1ateriaJs in smaJl capsules vvithin an array 
created by two plates and coru:1ining a ball that ef­
fected 1be mechanical grinding once the competed 
array was placed on a shaker apparatus. Mechani­
cal grinding of' powder blends wi,b and without 
solvent drops, a powerful technique championed by 
,he Jones' group at Cambridge University [.l4S,] had 
become popular within the community of cocrystal 
humers by the middle of 1be decade. The latter pa1-
ent [106] issued on 3 August 2010 to Avantium in The 
Netherlands daimed "r, process for inducing and/or ac­

celer.1.ting at least one phase transfOrn1ation in solid or·­
ga1t£c molecules) U}hereit1 the solic! organic rnolecules are 
subjtcted to a tr.ibochemical trmtrnent." Cocrystals are 
not the sole subject of this p;itent, but are nonetheless 
explicitly named in dependent clairns. ·~rhe exarnples 
of innovation in methodologies relevant to cocrvstal 
formation indicate a levd of interest in protecting 
pLnf{)rrr1 technologies to discover and n1akc these nev-1 

solid phases. The key challenge wit b 1bese pa1erns is 
the degree to which enforcement is practical: once a 
cocrvstallization technology is enabkd and patented, 
it will be difficult to prove that a specific cocrystal 
composition described was discovered or made using 

a patented process. It is 1bcrefore no, surprising 1bat 
composition patents and applications involving phar­
maceutical cocrystals are more numerous than the 
methodology p,uents. 

Tbe landscape of issued pbarmaceu,ical cocrys,ai­
Hzation methodology and process patents in the USA. 
is summarized in Table 2 [rn,.-l%J. Three of 1be five 
patents originated in companies whose business at the 
time was crystal form screening and characterization 
fr,r pharma.ceutical rnaterials. 

~ Cornpc.sltlon pah:nt:; 

The first US patent located on the subject issued in 
1999 ;rnd originated from E1i Lilly & Co. It describes 
compositions that can dearly be classified as pharma­
ceutical cocrystals: cepha.losporin antibiotic complexes 
with p;ir;ibens. The latter are excipients generally used 
as preservanves. The con1pkxes vvere intended for 
purification and isolation of the hyd roly tic ally labile 
[1-lactam arnibiotics, and 1bus, c:videmly, the concept 
was conceived and applied for scale-up of pmifica-
1 ion and isolmion. The firsr composition claimed this 
past decade for a pharmaceutical cocrystal was issued 
in 2006, claiming an itraconawle frinn with tart3ric 
acid and HCL This p,uem has one independem claim, 
which in addition to naming the cornponems com­
prising the cocrystal further includes a specific melt­
ing point, such that the composition in the claim is a 
unique species. Species claims are narrow and specific 
and, therefrJre, ostensibiv easier to support and grant 
relative to broad composition claims. The broadest ex­
treme of composition diim is a germs. Since cocrys­
ta ls have been observed across a range of molecules for 
decades, a genus of pharrnaceuticil c:ocrystals is likely 
nor a supportable patent claim at this point. The bro;:id 
option of sub-germs claims, meaning the inclusion of 
a drug molecule or a related group of molecules plus 
a cocrystal former (or a group of cocrystal formers) 
is an alternat ivc that has been issued in selccr cases. 
The sllb-genus claim is exemplified by the itraconazole 
c:arboxylic acid cocrystals, which was issued in a larer 

~i9~ti®@t-::i~i~i:i~i~i:i~i~i:i~i~im!ltw:~'t~~~ii:i~i~i:i~i:t{!i!ilii~~~i:i:i:i~i:i~i~i:i~i~i:i~i~i:i~i~i:i~i~i:i~i~i:i~i~i:i~i~i:i~i~i:i~i~i:i~i~i:i~i::::::i1!a{ifl%:@i':i~i~i:i~i~i:i~i~i:i:i"i~1nw~i~i:i~i~i:i~i~i:1:::r::;_v~l!Si:1n:i~i:i~i~i:i~i~i:i~i~i:i~i~i:i~i~i:i~i~i:i:i:i~d-i: 
US6570036 27 May 2003 Reuter Chemische 3 March 2000 17 Yes 1102] 

Appara1:E!bau KCi 
...................................................................................................... 

US7378519 27 May 2008 Cilag GmbH Intl 16 May 2003 1 Yes [l04] .................................................................................................................................. 
US7452555 18 November S.S.C.L, Inc. 21 January 2004 11 Yes [lll3] 

2008 

US7763112 27 July 2010 TransForm Pharmaceuticals, 28 April 2006 12 Yes [105] 

Inc. 

US7766979 3 August 2010 Avantium International B.V. 26 January 2005 20 No [106] 
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patent lto7J. In essence, rhe independent clairn aHcn-vs 

the license holder to exclude any composition that 
contains the drug itraconazole and a carboxylic acid. 

T;,ble 3 [107-i24] summarizes the compositions with 
gramed claims. There 8!('. also a number of pending 
applications, such that the list of issued patents is likely 
ro grovv at an increasing pace over rhe next decade. 

Two patents in Table 3, [113] and [119], contemplate 
compositions with variable stoiciometric ratios - in ad­
dition to the standard use of open-ended language in 
the cbims construction. The former patent is an ex-· 
an1pk of continuous variation of the coformer ratio: 
one cofrmm:r can be substituted in portions by an iso­
morph icaJ ly substitutable cofi)rnier, h-:>r exan1p]e u racU 
fi)l· 5-Huorouracil. J\;lodafinil, a narcolepsy drug, was 
cocrystaHized j_n this manner ,vjth fun1aric acjd and 

succinic ;icid in a system tlut created isomorphous coc-
of the composition (Modafiniqfumaric acid] 

Jsuccin.ic acidJ 0.), where ½: ranges from O 10 1. The 
net result, regardless of, be value of x, is a 2: l cocrystal 
of modafinil and a dicarboxylic acid, An alternative ia­
bd for these varying compositions ts iO call them solid 
solutions. Nomenclature aside, the approach is intrigu­
ing, because it invites tailoring ofa physical propeny in 
a pharmacemical crystal form (e.g., the melting poim), 
by ,he choice of ra1io of the coformer. Ordinarily, a 
crystal form is thought of as a discrete entity with fixed 
properties. The possibility of blending and sdection of 
properties with cocrystal con1position vastly increases 
the power of the approach. 

The patent matter in [lloj highlights the challenge 
of applying definitions of ph;1rrnaceuticaJ cocrystals. 

'There is occasiona 1 confusion as to ·whether a com posi­
t ion is ;J cocr;,1stal or a soivate - the resolution mainly 
depends on how the coformer is rega.rded. The patent 
claims the acetic acid form of (-)-gossypol, a natural 
produc, with potential as an anticancer agent. The in-· 
dependenl cornposition clairn 1 !>1 co,nposi­
tion consisting essentia/61 oj'cocrysttds oj'(-)•-gos~ypol u;z'th 
acetic t1cid in t1 molar ratio o_f about 1: 1,,.,, (:;lacial acetic 

acid. crys1allizes below room temperature :n l6.6°C. 
Additionally, the presence of minute amounts of water 
in acetic acid lowers the solvents' melting poim fur­
ther [36], Since glacial acetic acid is a liquid at room 
temperature, assuming the convention of 20"C as a 
lower end cut-off for the value of room temperature, 
the common conclusion would be that the gossypol 
acetic acid compound is in fact a solvate, The pharma­
ceutical cocrystal definition advanced in [34] excludes 
solvates, 'T'he exclusion was based largely on the ob-· 
servation that solvates are regarded as b7·-products of 
crysta lliz.ation from or adventitious exposure to a sol­
vent, and that design of solvates is less fruitful than 
that involving cocrysrals, 

The Novdix patent, covering an arrncanccr drug 
candidate rendered as a cocrystal with oxalic acid [120], 

provides a con,rast with salt forms. Oxala1e is infre .. 
quently used as a counterion in salt-form drug com­
pounds (e.g., escita lopram oxalate. t be anive i ngredi­
ent in the antidepressant drug Lexaprc/0 ), while oxalic 
acid cocrystals are well exemplified in , be pharmaceu-· 
tical cocrystal literature. The inventors of [120] cite as 
art a caffeine cocrystal with ox;ilic acid, reported by the 
Jones group in Cambridge [35]. The NVX-1112 oxalic 
cocrystai in the patent has superior physical properties 
over the NVX-144 free base form of the drug candi­
date. Two patents from two different pharmaceutical 
c01npa nies i nvoJve con1positions of sod.iun1-g]ucose 

transporter type 2 (SCLT--2) inhibitors, a ne,v drug 
class targeted to treat diabetes by facilitating excretion 
of glucose in the urine. The sugar--likc drug candidate 
by Pfizer in [l7.l] is Pf-04971729, a drug candidate that 
is not described in a crystalline form by irseH: this was 
cocrystallized wirh pyroglutamic acid and 1.-proline. 
The Astellas SGlT-2 compound claimed in [122] is a 
cocrys;ai of a C-giycoside with L--proline. Tb;it these 
two patems were issued in the same timeframe and 
on a sirnilar subject rnatrer is interestingt ;1nd speaks 

to the potential importance of the therapeutic class 
(glucose control and diabetes) as well as rhe u1ility of 
cocrystals in preparing crystalline, pharmaceutically 
acceptable forms of the drug candidates. At the time 
of writing, the most recent pharmaceutical cocrystal 
patent involves cocrystals oC the ami--infrc1ive drug 
merronidazo!e and an example of an irniprarnine HCl 
cocrystal - in both cases the drug is cocrysta!lized with 
a carboxylic acid. All species claimed are defined by 
at least one characteristic x--ray diffr;iction peak. This 
most recem case highlights that cocrystal cornposi­
tion claims are being gnnted without the limitation 
of any bioperform;ince data (or suitable surrogate such 
as dissolucion1 or solu.biliry), b1u evidently the clain1s 
fr1 rhe.se cases an~ narro-vv species clai1ns ratht~r than 

sub-genus or genus-type claims. 
Based on a brief survey of the pending applications 

for phannaceutic,ll cocrystal compositions in the 
USA. one sbou ld expect cominued ae1ivity in 2012 
and beyond, Several applications detail significant 
improvements in both pbysicoc:bernical and bio-­
performance properties of the drug candidates under 
consideration, 

lil Patents in countries outside the USA 

Given that standards used to evaluate proposed pat­
ent claims differ benveen countries, it is perhaps not 
surprising that the area of pharmaceutical c:ocrystals 
has seen a slightly slmver pace of patent activity out­
side the USA, Another reason for the lesser activity 
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US6001996 14 D,icember 1999 

US7078526 18 July 2006 

US7342046 11 March 2008 

US7446107 4 Nov,m1b,ir 2008 

US7625910 1 D,ic:ember 2009 

US7566805 28 Juiy 2009 

US7671093 2 March 2010 

US7691827 6 April 2010 

US7803786 28 S;ipte;mb,;r 2010 

US7927613 19 April 2011 

US7935817 3 May 2011 

US8003700 23 August 2011 

US8039475 18 October 2011 

US8058437 15 November 2011 

US8080580 20 December 2011 

US8097592 17 January 2012 

US812460,3 28 Feibruary 2012 

US8163790 24 April 2012 

'n·,rough to Apnl 2012. 

Eli Lilly & Co., Inc. Complex;,;; of (c:arba)-cephalosporins with parabens 2 

TransForm Itraconazole; tartaric cocrystal of the HC! salt having 16 
Pharmaceuticals, Inc. melting point of 161°C 

The Regents of (-}-Gossypol, acetic acid CO··crystal (1:1 ratio) 13 
the Univer5ity Of 
Michi~Jan 

TransForm Itrac:onazol;,; cocrysta!s with a carboxy!ic acid 3 
Pharmaceuticals, Inc. 

Astra Zeneca AB AZD1152; a phosphate prod rug and maleic acid 6 

TransForm Modafinii; carboxyiic acid cocrystals (e.~J., rnaionic 53 
Pharmaceuticals, Inc. and glycoiic) 

TransForm Mixed cocrystais, 'isomorphically substitutable' 2 
Pharmaceutk:a!s, Inc. 

Eli Lilly & Co. Gemcitabine: a prodrug cocrystallized with aromatic 6 

sulfonic acid, hydrate 

TransForm Stavudine;; aromatic amines such as melamine; and 15 
Pharmaceuticals, Inc. 2-·aminopyridines 

and University of 

South Florida 

University of South 
Florida/University of 
Michlgani TransForm 
Pharrnac:e,uticais, Inc 

Carbamazepine, ceiecoxib, 5-fluoro-uracii, 36 

ac:E:tarn 1 nophenr phe:nytoin, i bu p!"Ofe:nf flurbi profen; 
multitude of coformers 

Apotex Pharmachem Adefovir dipivoxil; nicotinamide and salicyiamide 
Inc. conforme;rs 

Mutual Pharma- Cochicine; solid compiex,is, maiic acid cocrysi:a! 

ceutical Co., Inc. 

Vertex Teiaprevir; salicylic acid, variable stoichiometry 

Pharmaceuticals, Inc. 

22 

7 

8 

Novelix (Pyrroioquinoxaiinyi)pyrazinecarbo-hydrnzide, oxalic 12 

Pharmaceuticais, Inc. acid co-crystal 

Pfizer Inc. 

Asteilias Pharma 
Inc., Kotobuki 

Pharmaceutical Co. 
Ltd. 

Thar Pharmac1rntic:als 

Neiw Form 
Pharmaceuticals, Inc. 

SGLT-2 inhibitors, L-proline and pyroglutamic acid 

cocrystals 

SGLT-2 Inhibitor; 1.-prolin,i cocrystai 

Meloxic:arn with various carboxylic ac:ids, aliphatic 

and aromatic, and maltol and ethyl maltol 

Meitronida.zole coc:rystals with gEmtisic: acid 
and gal lie acid (specific x-ray i-eflections in each 

case!) and a c:ocrystal of imiprarninei HCI and 
(+)-·camphoric acid 

20 

6 

25 

15 

SGl.T-·2: Sodiurn··rJlurnse cotransporter subtype 2. 

IJGSJ 

IJ091 

l llOj 

[107] 

!ill] 

lll2J 

lmJ 

[114] 

[ll'il 

[116] 

[1171 

[ll9] 

[1201 

[l?l] 

[122] 

[.124] 
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EP1156864Bl [t:,sj 14 May 2003 R;,uter Che,mische Process for isolatin9 e:nantiomer US6570036 [W2.j 

Apparatebau KG components from mixtures 

EP1011838B1 [126] 24 May 2006 Reuter Chemische Crystallization process for separating a 
Apparatebau KG desired substance from mixture 

EP1831237B1 [121] 20 August 2008 Eli Liiiy & Co., Inc Amide prod rug of gemcitabine, cocrystai US7691827 ll HJ 

ofthe 

EP1755388B1 [128] 6 October 2010 TransForm Mixed cocrystals of 111odafi11il US7671093 [ll3J 

Pharmaceuticals, Inc. 

EP2139885B1 [129] 8 December 2010 Syngenta Ltd. Cocrystals of propiconazo!e 
(an aiFo-c:hernic:al funqic:ide) 

EP2170284B1 [l,Oi 24 August 2011 Feyecon B.V. A method of preparing a pharma-

EP2185546B1 [131] 26 October 2011 Vertex C:ocrystals and pharmaceutical 
Pharmaceuticals, Inc. compositions, telaprevir (VX--950) 

EP2334687B1 [U2J 4 January 2012 Pfize,· Inc. SGLT-2 inhibitors, L-proline and US8080580 ll2lJ 
pyroglutamic acid cocrystals 

EP2300472Bl [U,J 18 January 2012 Glucoconicoid analoi1s, phosphorlc acid 
and acetic acid 

EP2114924Bl [B'i] 25 January 2012 Vert,ix C:ocrystals of teiaprevir with 
acid; so!vates 

EP2288606B1 ll35J 15 February 2012 Bayer Pharma Ag Rivaroxaban cocrystal with malonic acid 

EP1608339Bl [U6j 21 March 2012 McNeii PPC 

mav be strategic decisions on the part of innovators to 
pursue US patems in preference to prosecuting claims 
in other coumries. Hm11ever, an increasing role of 
pharmaceutical cocrysrals in drug development may 
lead to an increase in foreign patent filings. Beyond the 
USA and Europe, the pharmaceuticil industry often 
pursues patent protection in countries such as J;ipan, 
Canada and Australia. 

ii' European patents in the area of phafl"nacE.:tic,'li 

cocrysl,sls 

In Europe, then: bas so far been limi1ed issuance of 
patents as yet. Patents issued in Europe on pharmaceu­
tical cocrystals, methods as well as composition claims, 
are listed in T;;ble 4 [125--UGJ. 

Five of' ,he composition p,nents in Tabie 4 have an 
accompanying issued US patent counterpart. 

The EPO has long taken a utilitarian (problem-· 
solving) approach to review and allowance of pat­
ents, including crystal form patents. In contrast, the 
USPTO has determined the patemability of crystals 
on a case-by-case basis, considering the differences 
in physical and chemical properties of the new form 
relative to any previously knovm form. Observing 
recent patent case law and implementation of the 
Leahy-Smith America ln vents Act of 2011, it is pos­
sible that a philosophical approach akin to that taken 

C:elecoxib cocrysta! with nicotinarnide US7927613 [1l6j 

m Europe to examine crystai form patent applica­
tions will becon1e prevalent in rhe tJS_f;\_ in the near 
future. 

!ii Summa:·y of the last decade of pharmaceut,ca: 

Some points can be made in sumrnary ;ibout the sci­
ence and patent activity in pharmaceutical cocrystals. 
The science bas advanced, the patents arc arriving, 
but do we have product c:andicLm-;s arising from the 
technology at :.his poim? 

~ Sci~~::tifir & p<H-2:nt nh:r<Hur::: on p!·1i~rn·1ac.:::~;tka! 
cocrysta!s 
Approximately a decade ofextensivc activity in the area 
of pharmac:emical cocrysta ls has been summarized in 
this review. 'fhe scientific literature on the topic is 
vast, and a rmmbe:r of the key papers and revievvs bave 
been included to illustrate the breadth of coverage of 
the topic. The patent literature on pharmaceutical 
cocrystals is commensurately sizable. At the time of 
\vriting, there arc a number of pending applications on 
compositions in the category of pharmaceutical coc­
rystals making their way through patent prosecution. 
A selection of these pending cases will be discussed 
in the next section as examples of patents that might 
emerge in the next few· years, 
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Ii! Lang;.,a9e cf cry;;t.'d forrn,; in pi:tent, 
An early (and. apparentiy lasting) impact of the ad.vent 
of ph:irmaceutica 1 cocrys1als is a change in the way in 
which crystal form types ,ue generically Helmed in pat-· 
ents and pending applications, \vriters of patents have 
required. a veritable catch basin of r.erms to comprehen­
sively describe crystaJ fOrrns and pnrvide scope in their 

applications, The evolution of the language of 
forms can be illustrated using ;J few exarnplcs of the 
numerous patents that have these general phrases to en­
compass crystal-form types, The language in phanna-· 
ceutical cornposition patents historically included., "the 
drug and any pharmaceutically acceptable salt" (e.g., 

\\!hen polymorph, became an issue in the 
l 990s, the general language was extended to include 
polymorphs, solvates ;:ind hydrates (e.g., [U<J,1,,0]), Most 
recently, some have added the cocrystal term as part 
of the general description of material forms ( e.g., pub­
lished. pa:.ent applications [14J,H2]). Evidently, awareness 
of 1bc cocrystal possibility in these pharmaccut ical 
form cases is prompting the addition of the 
tern1 10 the generic language capturing rhe crystal f()rm 

types that a pharm,Keutical compound. might adopt. 

~ Pharrnacf:utk.a! prod:..:cts c:c::tainin9 coc:rysta!s 

Drug development is a painstaking, highly regulated 
and long process. \Vhile several options appear on the 
horizon, ;J clear-cut ph;irmaceutical product example 
involving a cocrystal is currently lacking, This situation 
is likely to cbngc within the next 5--JO yc;irs as more 
pharmaceutical cocrystal patents issue and drugs based 
on pharmaceutical cocry"stals as APls make their w;iy 
through clinical trials aod registration. ~rbe phanna-· 
ccutical cocrysul technology h;is seen rruny applications 
in patents and the scientific literature, and 3. handfo l of 
the specific cocrysta Is of drug candidates a re observed 
rn be in clinical devclopmem based on dara from public 
sources. Based on the srnal] nuinber of drugs apprnved 
in a given yc:ar, rhc approval of a cocrys1al--bascd drug 
product rnay occur in the next frw years. In general, the 
overall palene of drugs m regulatory review will likely 
continue to use a mix of technologies. cocrystals being 
one represernativc technology. Some of rhe candidate 
pharmaceutical cocrystals with a probability of becom­
ing drugs of the futun: are discussed in the next sc:ction. 

Current perspective on pharmaceutical cocrystals 
1r1 Ph,irrna<<:utirnl rnuy,;ta!;; at thei b,iginnint; of2012 

'fhis review covers over 30 issued patents. Many appli-­
cations, perhaps numbering in the hundreds, are pen.d-­
ing in various countries and arc beyond the scope of 
this review·. So what does rhe J.-ii.ture hold for pharma­
ceutical cocrystals and indeed fi:ir the cocrystal field in 
general? The chemical enterprise, including pharma-· 

ceutical drug,,substance design and manufacture, faces 
a range of challenges over the next few decades. Cocrys­
tals have a role to play in resolving some of these chal-­
lcnges, and provide an overall technological advance for 
1be chemisrry of materials. A future perspecrive mus1 be 
comprehensive, ifa bit aspirational in certain areas. Tbe 
subsections bdow represent the areas of oppormnity 
perceived for the coming decades of cocrystal research 
and development. 

!ii Couysta:s as alternative mate,,ia:s for pha,,,,v,ceutical 

prod:.:c;s of f~Stab!lsh~:d dr:.:~~ rno!t:(ul~~s 

There exists ;J range of products whose properties make 
them amenable t1)r cocrystal design in order to preserve. 
ensure or enhance drug performance; examples include: 
replacing amorphous drug material with 3. cocrystal 
(lo woid perceived risk associated with non-crystalline 
d.rng in the product), substituting crystalline low-sol­
uble drug fr,rm with cocryst:11 for enhanced solubility, 
dissolution and bio-performance, and dc:signing bio., 
equivalent cocrystal forms of known products to create 
generic equivakn;.s or products for ;ilterna,ive uses to 

those already approved. The itraconazolc cocrystals in 
[HF] and [!09] were proposed as a substitution approach 
to the use of an amorphous drug coated on a bead. The 
concept -vvas nor to irnprovc bioavajlabiUty. vvhjch had 

been optimized. with considerable effort through the use 
of a bead-coating approach. Instead, cocrvst;i]s would 
si1nplify processing by changing to a convemion3J dos­
age form design and, 1hus, facilitate removal of a meth­
ylene chloride solvent system required in the coating 
process. The Sporanox'" product enjoyed significant pat­
ent protection based on the coating process~ but has no\.v 
become generic and, hence, it is doubtful that the coc­
ryst3.l product wiil compete and recover the investment 
needed to develop the new product. Nevertheless, this 
general concept of replacing amorphous with crystalline 
material has merit. An exan1ple from recent patents is 
frmnd in [tJ•;,lltJ by Vcnex Pharmaceuticals on relaprc­
vir, a newly approved hepatitis C viral protease inhibitor, 
This orally ;ictive amiviral compound has exceedingly 
poor bioavailability as a crystalline base compound, and 
is therefore presented as an amorphous dispersion pre­
pared by spray-drying and. incorporation of stabili1.ing 
polymers. The resulting amorphous drug is rc:portedly 
chemically and physically stable in the product at room 
temperature for years. The recently issued Incivo® (te­
laprevir) cocrystal patents .rnay indicate an interest in 
contrasting a crystalline composition, not of the base 
molecule bm of a well-performing pharmaceutical co­
crystal. If developed, the approach may become a case of" 
life cycle management .for telaprevir and possible com­
binations of" the drug ,vith other antiviral agents as the 
therapeutic algorithm fix hepatitis C infection. evolves. 
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;s-e Life cyde rnanagen1ent v.;lth c:ocrysta!s 

Proprietary pharmaceutical companies and generic drug 
manufacturers alike will undoubtedly the recent 
FDA guidance on pharmaceutical cocrystals, which is­
sued in drafr fcmn in [>ecernber 2011 !FJ. The guidance 
proposes regulatory classification of pharmaceutical 
cocrys1als, with a main recommendation that cocrys-· 
tals can be regarded as process intennediates en route 
!O a drug product (e.g., tablet and capsule), while the 
lab di ing of the final product can remain confined to the 
original APL For example, iLi known API is processed 
in a pharmaceutical operation to form a cocrystal by 
inclusion of an excipimt (coformer), then the require­
ment to rdabd the drug as a new AP! can be avoided. 
'There are nevertheless requirernerns for characterization 
of the process and cocrystal n1aterial. In particular, two 
const r;iims are placed on sponsors who ,11ish to employ 
a cocrystal in their drug product: they must define the 
difference in pl\ between the drug and coformer ro 
be within range oft bn:e units, so as to rationalize ,he 
lack of proton transfer and resulting ionization; the de­
veloper must sho'N rha, 1be cocrysta l dissocia1es iO re­
lease the free A.PI before reaching the target site. These 
requirernents rnay prove robe non~-trjviaJ in sorne cases. 

Ii! Prrniuct enhancement, enabling bioperfornMrice 

Arguably the most technically challenging applica­
tions of cocr;,1stals could prove to be the act of' irnprov­
ing bioperfr,rmance for difficult-m-fr,rmulate drug 
candidates. Occasionallv, a compound with e;.:.cdlent 
pharmacological activity and safety can pose a major 
formulation chaJlenge from the perspective of 
erformance, f;or example, attaining sufficient overall 
exposure of an oral dose may require extraordinary 
formulation efforts. such as those described for itraco­
n;nole and teLiprevir in previous sections. A patented 
example of a developmem compound benefi,ing dra­
m:1tically from a cocrystal form i, AMC-517, a TrpVl 
antagonist that was in devdoprm:nt by Amgen, Inc. 
as a putative pain drug. Published patent application 
[t,-i3] describes the enhancement of'oral exposure to this 
w,uer-insoluble compound by a sorbic acid cocrysrnL 
The ef'foct of the cocrystal on bioavailabili,y was par­
ticularly striking in preclinical studies (oral pharmaco­
kinetic:s in rat) [.l8]. Th~ boosdng effect observed on 
bioavailability has significant practical impact, since 
the doses required for qualification and definition of 
a margin of safety for the drug candidate far exceed 
those envisioned in clinical use. In the absence of the 
cocrysr.al, the super-exposures .rnay never be attained, 
and hence the true in vivo toxicology profile of a com­
pound may be obscured. In summary, a cocrystal 
can benefit a clinical product and, perhaps even more 
strikingly, a toxicology formulation. 

The use of a cocrys1al fcirm to bring abow Jn 
intravenous-to-oral switch is exemplified in a recently 
published pmem application [t,-i,iJ. The compound in 
question, zoledronic acid, a bone-resorption inhibitor, 
is warer-soluble but not op,imally permeable tf.lr 
absorption from the gm. ln addir.ion, compounds in 
this class arc irrita,ing to the esophagus and stomach 
lining. A cocrystal approach was employed to increase 
oral bio;ivailability and a coating v,·as also applied to 
allow· the compound to be absorbed only once the drug 
form is past the stomach. 

811 Scale-up & manufacture of couystals in batch mode 

/,_s useful cocrystal n1arerials are d.iscovere,t aspects of 

their development into useful products will gain irn­
portance, Of primary importance will be the ability to 
reproducibly manufacture the rn;iterials in large quan­
tities. Some progress in this area bas already been dern­
onsr.rated. For example, in sorne cases traditional sol­
vcnt--based crystallization can be used 10 prepare large 
batches of cocrystals. Detailed knowledge of the phase 
diagram involving the drug, cofonner(s) and solvent is 
essential in these cases, Though not yet exemplified, 
the grinding method used for screening may well be a 
candid:1te for scale-up in batch mode, either as a unit 
operation to crea,e 3 new API form or in order to gen­
erate an in situ cocrystal en route to a drug product. 
in addition, by reducing soll'ent use, a practitioner is 
fulfilling one of the goals of green chemistry, 

~ CocrysLlh, in thi.:: ccnH:xt of corn:nuc:..!:: p:-oc~:::::lnq 

The modern pharmaceutical enterprise has depended 
on bar.ch manufacturing through the 20'h century, 
and manufacturing groups have been surprisingly 
slow to adopt concepts from continuous process engi­
neering. In contrast to ph;irma, chemical companies 
crnploy continuous processing extensively in high-­

volume chemical manufacture. As part of a push to 
improve manufacture in the pharmaceutical indusuy, 
the FD};_ and other regulatory bodies have been pur­
suing the Cri1icil Path Initiative ;rnd Quality-by-De-· 
sign in the last decade. The push is starting to gener­
ate activity and funding in cominuous processing. 1\s 

an example, Novartis Pharmaceuticals has sponsored 
a large continuous processing initiative, the main 
contributors to which are at the Massachusetts Insti­
tute ofTechnology. Cocrystals have been shown in re­
cent publications to be good candid.ate compositions 
for cenain unit operations that l1t with continuous 
processing. 

While there is limited patent activity, a few publi­
cations in the .literature have introduced continuous 
processing examples with cocrystals. For example, 
large amounts of cocrystals were prepared solvent-free 
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Background 

(or essentially ,virhout use of solvrnt) usj_ng t·vvin 

screw extrusion i39]. This type of processing bas been 
common in polymer production, bm is less extensively 
applied in pharmaceutical manufacture. Spray-dr:ving, 
a technique often used to prepare amorphous materi­
als, was used in the preparation of several cocryst;i]s 
[4ll]. Ln another example, demonstrating the utiiity of 
cocrystals in modern chemic;il transformations, a coc­
rystal with lower solubility than either of the parent 
compounds w;is used to precipitate the product in a 
fermentation reaction [41]. Each of the techniques de-­
scribed. above can be utilized as batch operations or 
as continuous (or sem icontinuous) manufacmring 
operations. 

111S Synthe.si:; w:th cccry,tal.s 9r,,1,n ch€;n,istry 
oppo,tunit,es 

C::ocrystals offer rhe potential to eUn1inare the need f-Or 

use of solvent in a chemical reaction and thereby re­
duce the cost of materials used in processing and all of 
the costs of dealing with solvent waste, Such 'cocrystal 
controlled solveni.-free symhesis' [·i2] approaches have 
already demonstrated dut high yield. solvent-free syn­
i:hesis can be accomplished in several classes or reac-­
tion through two strategies: the use of coformers to 

serve the role of a template for aligning reactive groups 
(e,g" photod.imerization of olefins [32]), and the for­
mation of cocrystals from two reactive coformers fol­
lovvred by app1ication of.stress (e,g,, condensation 

future peri;pedive 

9 R.efr,rmulation of existing drugs for improved 
performance; 

~ Life cycle management 
drugs; 

. ' wttn recemly approved 

~ Enabling novel development compounds: bio-­
performance and purification: 

❖ Scale-·up: both batch rnode and continuous; 

~ Green chemistry and synthesis with 
intern1c-diates. 

as 

The regulatory arrna is beginning to deal with the 
appearance of pharmacemical as a class of 
materials. Examples arc the FDA guidance published 
in December 2011 [J?], as vvell a.s a. recent literature 
report from the FDA on carbamazepine saccharin [4l], 

one of the prototypes of the class as it emerged in a 

systematic way in the past decade. ln regard to tbe 
p;m;nt landscape for pharmaceutical cocrysrals, we 
should expect to see continued. and. likely accelerating 
activity in various regions, as is likely to continue to 

be the case for solid forms in general [cis]. The target 
compounds and uses will likely rdiec, some or all of 
the areas in the above future outlook. And. perhaps 
funher oppormni1ies will be identified in the current 
decade. 

The future outlook l<H pharmaceutical cocryst;ils nvt w,,,.,c,-~"'"' 

iodJcates prornise in the fr,Jlu,ving areas: _1Vo 

• Solid forms of active pharmaceutical ingredients (AP!s) are important to the function of products. Physicochemical properties of 
compounds are determined by the crystal structure. 

• The motivation for studying cocrystais of pharmaceutical compounds comes from the need to optimize properties, such as 
solubility, dissolution rate and bioavai!abliity. There are also patenting motivations for studying cocrystals in the context of dr·ugs 
and drug candidates. For re~iulatory mvie;w, the solid form of a drufl candidate, must b,i we,11 charact,irized and de,scribe(t 

History & nomenclature of coayswls 
• Cocrystals have been long known, but not until recently have they been studied systematically for pharmaceutical compounds. 

Alternative names include complexes and multicomponent crystals. This review excludes cocrystals of drugs with proteins; the 
forns is cm !h,i drng compound and its compositions with rnc:rystal formers (abbre,viated as 'c:ofcirmeirs'). 

• Other solid forms of AP!s include the pure form, solvates and salt forms, A salt comes from proton transfer to or from a drug 
substanc:ei with an oppositEily c:hargEid counl.erion to balance c:hargei of thE! ioni:rnd dru~j. Co<:ryst.als do not have this reiquirnment, 
and cocrystals of salts exist. Any of the possible crystal form types are subject to potential polymorphism··· the appearance of 
multiple crystal forms of the same chemical composition having different properties from one another. 

• Design of cocrystals is a great opportunity for pharmaceutical compounds. Rapid advances in crystal engineering and 
character'1zation capabilities have g·1ven the field of pharmaceutical cocrystals a big boost in the last decade. Making cocrystals 
repreisents a supramoleicular syntheitic: strnteigy: synthesis of new compounds with thE! deisimd pharmacolo~iical agent as part of 
distinct non-covalent crystal compositions. 
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Pharn1oceuticol cocryst::ds: recent frteroture 8! tiefind:on 
• The primary literature surveyed includes multiple citations from the 20th century. The beginning of the 21st century saw a section 

of key papers highiighting the potential of pharmaceutical cocrystals to tailor and improve performance of compounds like 
fluoxetine HCI and itraconazole. 

US patents on f':.iharrnaceutlcot COC(JlS-talS' 
• Methodology patents - five US patents and tvvo EP - patents are discussed. The key challenge with methodology and process 

patents on pharmaceutical cocrystals (and crystal forms in genera!} is the degree to 'Nhich enforcement is practical. Composition 
patents are more p1·evalent in the field of phat·maceutical coC!"ystals. 

• Composition pat,rn!s: 18 US patents hav;? bee;n issued in the past decade; (based on our survey 1hrou;Jh to April 2012). A large, 
number of pending applications are in process, and only a few of these are mentioned in this review. Composition claims range 
from very specific (a part:cular form of a specific cocrystal composition charnctei-ized by a physical property) to sub-genus cla:ms 
(any cocrystal of a particular drug with a class of coformer5). 

Patents in countrles outside the USA 
• European patents in the area of pharmaceutical cocrystals are not yet as numerous as patents in the USA, but there remains 

significant ongoing activ:ty. Ten European patents have been :ssued to date, and rnost f:P patents have pending 01· issued US 
counterparts. 

Su.rnn:(U}'' of' the !as:t decode of'phor.rnoceur/caf cocrysta!s 
• The language in pharmaceutical composition patents hi5torically included 'the drug and any pharmaceutically acceptable sait'. In 

the 1990s, th,i general lan9uage, was e,xt,m(fod to include polymorphs, solvates and hydrates. Most mcently, some have? add,id 
the cocrystal term as part of the general description of material forms. 

• While: several options appear on the horizon, a clear-cut pharmaceutical product example involving a cocrystal is currently 
lacking. The signs are that this wiil change within the next decade. 

Current perspective on phar.rnoceur/caf cocrysta!s 
• Cocrystals as alternative materials for pharmaceutical products of established drug molecules. A range of products exist for which 

structure and prope:rties make them amenable for cocrystal design in order to preserve, ensure or enhance: drug performance. 
Examples inciude: 
Replacing amorphous drug material with a couystal to avoid perceived nsk associated with non-crystall:11e drug i11 the product; 
Substituting crystallirit~ io\N·-so!ub!t~ drUfJ forrn \Vith cocrystai for enhanced solubi!it~f dissolution and biopprforrnanct~; 
Designing bioequivaient cocrystal for111s ot knov1/n products. 

• Ufo cycle; manage:m,mt with cocrystals: proprietary pharrnaceutic:ai companies and ~ieneric drug manufacturnrs alike: will 
undoubtediy study (and perhaps also comment on) the recent US FDA guidance on pharmaceutical cocrystals, which was issued 
in drnft form in December 2011. 

• Product enhancement, enablin9 bio- performance: a key use of pharmaceutical cocrystals is to improve: bioperformance 
(e.g., bioavailab1lity, rate of absorption) for difficult-to-fomiulate drug candidates. The u5e of a cocrysta! fo!·m to bring about an 
int.ravenous-to-om! reforrnuiation is aiso exernpiified. 

• Scale-up and manufacture of cocrystals in batch mode relies on engineering capability and physical understanding of the 
cocrystal at hand. In princ:iplE, (and in practice) traditional solve;nt-base;d crystallization can be deveilope;d to prnpare lar;J,; batches 
of cocrystals. A successful crystailization process must be based on detailed knowledge of the phase diagram (solubility and 
temperature: dependence of solubility) involving the drug, coformer·(s) and solvent. 

• Cocrystals in the context of continuous processing; the modem pharn1aceutical enterprise has depended on batch manufacturing 
through the 20th century, with slow adoption of concepts from continuous process engineerin9. As part of a push to improve 
manufacture in the pharmaceutical industry, the FDA and other regulatory bodies have been pursuing the Critical Path Initiative 
and Quality-by-Design in the last decade. Recent activity and funding in continuous prncessing is exemplified by the Novartis/ 

Synthesis with wcrystais & grnen chemistry opportunities 
• Cocrystals offor the potential to Elliminatii the neEid for use of solvEmt in a c:hernirnl reaction and, thE,mby, reduce thEl cost of 

materials used in processing and all costs associated with dealing with solvent waste. Such 'cocrystal-controlled solvent-free 
synthesis' approac:hEis havii beEm demonstrated in literature rernntly . 

................................................................................................................................................ 

r:uture perspective 
• The fut.urn OLJtlook for pharmac:Eiutical coc:rystals indicates pmrnisE1 in thii following a mas: 

Reformulation of existing drugs tor improved performance; 
L.ifo cycle rnanagE,rrn,nt with mrnntly approved druris; 
Enabiing novei development compounds: bioperformance and purification; 
Sca!Ei-up: batch rnociE? and continuous; 
Cir1?en clwmistry and synthe,sis with cocrystals as interrrn,diat,is. 

Ill future scier1ce group Pharm. Pat. Analyst (2012) 1(3) 325 

UM00000561 



Patent Hev1ew Alrnarsson, Peterson & Zaworotko 

Flnandz.! & rnmpeting lsiterests 
dl:s.:d<s5urn 
The t1.utf,r,r.'> !1a!'e no n:leziant afj£lt'ations or f1.~­

nanria! inz•olvement with .-1ny organization or en-­

tity with ,1 ji.nuncidi interr:st in orji1u1.ncillf ;;01~/ft'ct 

uh.ih tht subject rn.:tt1x:r or materials discussed in the 

manuscript. This includes ttnploynu:nt, u111su!tll.n­

cies. hmwraritr> stock ownt:'rsh(t> or options, expErt 

ffstimon,y) grants or patencs receiued or pending, or 

roy:dtit.1 }\/o writing ,1s.1i'c:t11na, 1Das utilized in the 

produrtion •?{this manuscript. 

Gardner CR, Alrnarsson (J1 'i~lalsh C. Drugs 

a.s ffl:lterials: valuing phy.sical fr,rrn in drHg 
discovery. zvat. RtT. l)rug Disruv. 3(l1), 
926--J4 (2004). 

2 Newrn;:.u1 A'X1, Stahly PG. Forrn selection 

of phaHIJ;'.Kt'.Uljc.1l cnm.pou.nds. l)ru,r•· and 
the Pharmncr-utiral Scienu:s. ffilndbool< of 
Philn'luLecutical Analysts. 117, l--•57 (2002). 

3 Seddon KR. Crystal En,gmrtrin;.;: d1c l)esign 

and Appliratiun of Functional Sulids. Seddon 
KR, Z,n,orntko MJ (Ed,). KATO ASJ Series, 

vol. 559, Kluwer (1999). 

I-faleblian JK. Characterization of habJts and 

crystalline rnodific1tJon of solids and their 

phatlYL-iceutical applicatinns . .f Ph.Inn. S:i. 

<A, 1269--1288 (1975). 

5 ,Xrc,hh RDB, Bradner M·w, Fleisdimdn SG. 
Crystal e11gineer!.ng oft l1e con1positinr.i of 

pharrnaceutic.1.l phases. Chnn. Conunun. 
Jil(,--187 (2003). 

6 Rem.enar JF, ?vfori.:;st::tte SL, f 1etersou L\1L. 

Crystal e.ngJneering of novel cocrystals of 

a triazole dnig with 1,4-dicuboxylic acids. 

] A;-n. Chtrn. Sue. 125l28), 8456---7 (2003). 

7 Cluld, SL, Chyall l.J, Dunhp JT, 
Sn1olenskaya "V:N, Stahly BC 1 Stahly GP. 
Crystal e11gineer!.ng .:ipproach to fr)r:ning 

cocrystah of arnine hydrochloride-s with 

organJc acids. Ntolecular corr1plexes ..-:.if 

Huoxeti.ne hydrochloride wid1 benzoic. 

succinJc) and furnaric acids. J. Am. Chern. 
Svc. 12(J(4l), Ll335---42 (2004). 

8 Trask AV, rvln,hErwdt \Y,IDS, Jm,es \v. 
Pharrnaceutical cocrystallization: engJneering 

a rerned y for G1ffeine hydrarion. Cry:it. Gr01uth 
l)es. 5(3) 1013---1021 (2005). 

9 Chattoraj S, Shi LM, Sun CC. Understanding 
the relationship between crystal structure, 
plasticity and compaction behaviour of 
theophylline, methyl gallate, and their 1, 1 
co-crystal. CrystEngCorn.m 12(8) 2466---2472 
(2010). 

10 Wohler F. U1m,rsuchungen Uber <las Chinon. 
Annalen Chemie Phrtrrnazie 51, 145--163 
(1844). 

11 Huguet . .A. Cryoscopy of organic mixt.un:s 
"nd addirion compounds. Compt. R,end. 149, 
857--8 (1910). 

326 

12 Grossrnann I-I. Thiourea. Chemiker-Z<.,itung 

31, 1195--1196 (1908). 

13 D..;1njani A, lJe Santis P, Giglio E, Liquori 

AJvf, Putfri R, Rjpa.rnonti .A. T1H: crystal 

.structure of the Ll n1olecular con1plex 

be-nve-e.n l,J,7,9•-tetrnrne-thyluric acid cind 

pyrene. Arta Crystallogr. 19:340--.S (1965). 

14 V~Ht Niekerk JN, Saun,kr, I)l-L The crystal 

strucrure of rhe rnolecular cotnplex of 
4,4'--diniu-obiphenyl Yvith biphe.nyL Actii 

Cryst,rl!ugr. 11 44 (1948). 

15 Ertxr ~1C. l---lydrogen bonds ;:;is dt'.sign 

demen:.s m org..;n1c chernis:ry.J. Phys. Chnn. 
95(12) 4601--4-610 (1991). 

16 Kobd1 FV. Kry.stallogr..;phisd1e 

b{~olx1chtu11gen. J _foir Prakt. (~'hernie 28, 489 

(1843). 

17 Stahly CP. J.Jjver.siry j_n s~ngie- ;:ind tnuhiple­

cornponent crys1~1ts. 'T'he .se;:irch for J.nd 

prev~1lenu: of polyrnor1;h,,. ;;nd cncrystals. 

Cr_y-'t. Growth Lh'L 7, 1007-HJ2(J (2007). 

18 Bhogala BR, r,-~1ngja A. 'Ti;:rnary and 

CjU?.renury cn-cf)~.';tals of ]_,3-c~\5- ., 
rH-cyclohexanetr1c1rboxyl1c actn ano 
4,4'-b1pyrjdines. /V~w J. C/,iem. 52, 800-807 
(2.008), 

19 Childs SL, f-fordc:1;;rle KL CocrystJ ls of 

piro.xic1m wfrh c;Hboxylic acjfJ.s. Cry~·t. 

Growt!, De.L 7, ]291·-1504 (2007). 

20 Aakerny CB, Salmon DJ. Building cocrystals 
wlrh tnolecubr sense· and ,,;;upr:nnnle.:.:ul:.ir 

ser1,sil'J!lity. CryJtEn<~Comm 7, 439--448 
(2.005}, 

2! Bond AD. \Vhat is a rn-uysrai' 

CrystEngComm 91 833--834 (2007)< 

22 Jont'S \X', ~v1othcn:vcll \"'1L), Trask AV 
Ph~irn1acc·utic:il .::o.:.-ry-;u]s: an ernergjng 

approa.ch to phy-;ical property enhancemenr. 

111RS Bull. 34t 875-879 (2006). 

23 Vi-;h1,ve:;h,:var P, tvfc1\ibhon U\, I::hsj!\ 1 

Zaworotko }.'vfJ. Ph.Jrmaceutical co-crystals,/ 
Nam; Sci. 95(3), 499-51(, (2006). 

24 Leisernwifz L) _Nader F. l\1olecular packjng 

mo(ks J nd hydrogen-bondjng propertie-; 

of arnide-dicarboxyiic acid complex.:.:s. Ar:ta 
rryst:ti,fogr. B33, 2719-2733 (] 977). 

25 Caira l\1H, t,1olecular complexes of 

sulfonamides, 2. l:1 con1plexes betv,:ecn drug 
moltxu lc·s: su lfad] rr1_idine-acetylsal i.:.:yl ic acid 

and sul..fadiminc'-4-a.niinosal.icyl.ic. Acid. 
J. Cryst. Spect. Res. 22, 193-200 (1992). 

26 Storey RA, Docherty R, Higginson PD. 
Integration of high throughput scrt·ening 
methodologies and. manual proccsst's for 
sol.id form selection. Am. Pharma. Rev. 6 (I) 
100-105 (2003). 

27 .Morissette SL, Soukasene S, Levinson D, 
Cima MJ, Almar,sson 0. Elucidation of 
crystal. form divt'rsity of the HlV protease· 
inhibitor ritonavir by h.igh-throu.ghpur 
crvst:al.lizal:.ion. Proc. N,itl llct1d. Sci. USA 
100(5), 2180--2184 (2003). 

www.future-science.com 

2>i I-iickey JVlB, Peterson IvlL, f\1anas ES, Alvarez 

J, I iaeffner F, Alinarsson 0. I-I yd rates and 

solid-sure reactivlty: a survey ofbeta--tacfarn 

antibiotJcs.J Pharm. Sci. 96(5), J090-- l099 
(2007). 

29 CDER. US FDA Guidance on Po(wr1orphs 
and l~(i,drau Fonns. A1VDA~·: Pharmnceuticizl 

Solid Pul_ymurpht'nn, Chemistry, !.J.:-:.nufactwring 
and Controls lnjUrrnatioll. VS Depanrnent of 
J-Iealth a.nd I-Iuffian S{:rvices Food and Drug 

Adn:iinistrc1tion. July 2007. 

JO De-sira,iu GR. Crystal Enginer:rittg: Tf1e l)esign 

qf Or,gantc Solids. Elsevier (1989). 

3,J !\-1ouh-on H, z:~Hvorotkn tvij. From rrml!~cute~.; to 

cryst.:11 er1gineering: supran101ecular ison1erism 
and polyrnorphis1n in netvl'ork solids. Chent. 
Rtu. 101(6) l629--J65il (2001). 

32 Dt'.sir?.)U CR. Supratnolecular synrhons ln 
cry~;tal cngnH:enng. A nev,_, organK. synthesis. 

1tng,'!1uandt!' Chnnie Int. Ed. Hngl. 34. 
2'.ll 1--2327 (J995). 

55 Alm,usson (), Zaworo,k.o \1. Crys,;i] 

engineering of rhe cornpo;;i1jon of 

~;:r;;::~~:;~':i~~:e~:,:::';,~~: J~~h~~::::",~;,~~:i,~~~!d 
nH:1.Hcines? Chi-:m. Comm. (17) 1889--H~96 
(2004). 

34 'TrnskAV, ?vfothen:vdl •~rDS, Jones ~ 7. 

Sol·,,,t'.f1r-drnp grinding: peen polytnnq;h 

cor.nrol of cocryst;_; ll~s;:;irjon. Cht!m. Comm. 
890-891 (2004). 

55 Ti:,;;;k A.V, f\1othenvell \X} DS. _Jone"> \X/ 
Phannaceurical cocryst.:1lli:r.ation: cngnH~erlng 

J. re1nedy for caffo~rH~ hydrn:ion. Cry.,t. Growtl1 

De.;. 5 (3), l 013-1021 (2005 ). 

36 Annarego \\11.J?, Ch;:;ij Cl.L . .Pnrifi'catirnz 

r~{Li'lhoratmy Chcmic::-ds, 6d, Edition. 
Burtnworrh-l~eHH~mann, ()xford, UK, 90 
:2009). 

57' .FIJA draft gujdance on ph3.rn1Ju~uticJ.1 
coc.1:ysrals -- Guid;:.ir:;c!~ for lndustry; 

Regi~latory Classjfi.cation of Ph;:inn~1ceutic;:i] 

Co-C:rysral.s, f)raft Guidanu:, t:--.S. 
J){:parttnent of Hurn.an J.nd He;-1 h h Services 

Food and Drug A.drni11istL11jon, ClJER 

D<:cember 2()] l. 

38 Bak A, Gore/\, Yanez Ed al. The co-crystal 
;:;ipproach to i1nprov!~ the exposure of a wJ_ter­

i;Hnluble cotnp~rnnd: At\1C; 517 sorbK Jcjd co­

cry.';tal ch~1rnc;erjzauon and pharm~1cokinet]cs. 

J Pharm. Sci. 97(9), 3942-';6 (2008). 

,~9 Medina C, Daurio D, Nagapudi K, Alvarez­
Nunez F. M,rnufocwre ofphannace,uical 
co-cryst~=i.ls using nvjn .'Krcw exrrusion: a 
solvcnr-les,, and set lab le process. J. Pha-rrn. Sci. 
99(4) 1693-lfi'J(j ( 2010). 

40 Alhalawd1.A, Vdaga SP. Form,uion of 
cocryst;:tls from stoic.hiorrH:tric soludon.o:. of 
incougru{!ntly s::it,urndng .-~ystems by spray 
drying. Cryst. Growth Des. 10(8), :,j02-3305 
(2010). 

41 Urbanus J, Roeland:, CPM, Verdm:s D, 
Jam<'ns PJ, n,r Horst JI·!. Co-cry.srallizarion a.s 

fut:..11-~: science grouo Ill 

UM00000562 



The A to Z of pharmaceutical cocrystals: a decade of fast-·moving new science & patents Patent Hev1ew 

a separation technology: controlling product 
concentrations by co-crystals. Cryst. G-Yowrh 
l)es. 10(3), Jl7l•--"1179 (20H1J. 

42 Cheney t\1L) Jv1ctvLu1us CJ, Perman JA, 'J?:u;g 
Z()_) Z;.nvorotl-:o J\!fJ. The role of cocrystals 

in .<.nlid-state synthesis: cncrystal-con.t.rolled 
solid-state synthesis of ir:..-1Jdes. C1yst. Grut(!th 

Des. 7(4) 616--617 (2007). 

LR, Papaefaarhiou GS, hiscic T 

the solid s_tate: frorn ternpL1tes to ladderanes 

tn n:ieu.l-organ.Jc frameworks. Acr. Chetn. Re.\. 

4.1 (2), 280--291 (2008). 

44 Rahman Z, S::i.my R, S:::i.yee VA, Khan 1\.iA. 
Physicochemic;:i] ;1nJ tnech;:inic;:i] propertit'.s 

oi carb2mazepine cocrystals with saccharin. 
Pht!rm. Dev. Ted,. 1--11 (2011). 

45 Altipa1nula S, B..;nerjee R, BansJi AK et al. 

Poly1norphs, salts and cocryst::t.l.s: what's in a 

name? Cryst. Growtl, De.;. 12(5), 2147-2152 
(2012). 

lllJ French patent FR 769586. Method of 
Prep at ing i)erivat ive.'i of" (ixypyridjne and 

A1:.-1JnopyrJdine Cornbinations. (translatJon 
fron1 French) (19J4). 

102 ReLtH:r Chernische Apparatebau KG: 
lJ56570036 (2003). 

103 S.S.C:.I., Inc.: US7452555 (2008). 

104 Ciiag GmbH lnrl: US7Yl85l9 (2008). 

105 T.rJ.nsForrn Phan;i~.JCeurjcals, lnc.: 

US77<,3ll2 (?.OIOJ. 

106 Av:un-jurn Tntt'n.i::n-jorul B.V.: UST766979 

(2010}. 

Ill future scier1ce group 

J 07 TransForrn Pharrn2ceutJcals, Inc.: 

CS744Gl07 (2008). 

108 Fl, Lilly & Co.: US600l996 0999). 

J 09 T"'ransFurm PharrnJceuticJ_ls, lnc.: 

L;S707852<'J (2006). 

l 10 The Regents of the Un~verslty ()f JVfichigan: 

l.:S7342046 (2008). 

l l ! Ama ZenecJ AB: US76259l0 t200'l). 

112 Trans.Fann Pharn1aceuricals, Inc, (Cephalon, 

inc.): US7566805 (2009). 

] ]3 TransForm Pharma.ceuticals, lnc.: 

US76710'l3 (20l0). 

114 Eli Lilly & Co .. US7691827 (2010). 

115 Trn.nsForm Pharn1aceuricals) Inc/University 
of South Florida: US7SOJ786 (20 !O). 

116 Cniversity of South Plorida/ University of 
Ivfichigan/TransPorn1 Pharn1J.ceuricalsj Inc.: 
US7927613 (2011). 

117 Apotex Pharmachem Inc.: US79-'15817 (2011). 

J J8 Mutual Pharmac.eutjca[ Co., Jnc.: 
l!S8003700 (201 l). 

119 \ 1enex Ph2rrri.aceuticals, Inc.: t:'580.19475 
(20lJ). 

J 20 I-.Jovdix Phannaceuticals, Jnc.: 1JS80~1 8437 
(2011). 

121 l'frz.er Inc.:US8080580 (2011), 

J 22 A~;:dbs Pharn1.:-:i lnc./Kotobul-..j 
Ph:Htnaceutic:-:il Co, Ltd: lJ~8097592 (2012), 

]24 Nev; Forni Pharn1ace1n-jc.ds) Inc.· US8]63790 
(2012). 

Pharm. Pat. Analyst (2012) 1(3) 

12:, Reuter Chemise he Apparatebau KG: 
EPlJ 5686,iBJ (200,). 

] 26 Reuter Che;nische Apparatdxu1 KC: 
EPlOl l838Bl (2006). 

127 Eli Lilly & Co., fnc: EPJ83l237Bl (?.008). 

] 28 'T'rnns.Form Pharmaceutjc;_; ls, Inc.: 

EP1755388BJ (2.010). 

129 Syngema Ltd: EP2139885Bl (2010). 

130 Fcvccon B.V.: EP2170284lH (20! 1). 

131 Venex Pbarmace11tic1L~;, fnc,: EP2]85546Bl 
(20l!). 

l_:"1} Pfizer [nc: EP2]_:34687B1 (2012). 

133 Boehringer Ingelheiir1 lntl. GmBI-I: 
EP230M72Bl (2012). 

t=v-i ·vertex Pharrnaceuricals lnc.: EP2] 14924.Bl 

(2012). 

J 35 Bayer J'lmma Ag: EP2288(,06Bi (2012). 

13(J McNeil PPC: EPl608339Bl (2012). 

] 37 John W'yerh & Brorher, Lrd: US4778802 

ll998l. 

138 T..;ke<la Chemical Industries, Lrd: OS4iJOJ135 

(]986). 

l 39 SmithKlrne Beecham Corp.: l'S59J'j447 
099:n. 

140 Pfo.er lnc.: lJS6630504 (2003). 

]41 Scpracor Inc, :US2008/0293726 (2008). 

142 No assigllec: US20l 1/02077!0 (201 ]). 

143 1\mgen lnc.: US2008/0051453 (2008) 

144 'fhar Pharrnaceuticals) Inc.: 
US20ll/00284,'.,5 (2011 L 

327 

UM00000563 



EXIIIBIT E 

UM00000564 



Frank Kofi Bedu~Addo 

PhD. is vice--pn3sident, 
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kbibiopl1arrna. com. 

I yc:philization or t~:_eze-drying is 
I~ otten used to stabrnze vanous 
~pharmaceutical products, in-

cluding vims vaccines, protein and 
peptide formulations, liposome, 
and small-chemical drug formula-­
tions (l-4). 

Often a pharmaceutical product 
may be susceptible to physical and 
chemical degradation when stored 
as a ready-to-use solution. The goal 
of the formulations scientist is to 
identify the right frmrmlation con -
ditions, the right excipients in opti­
mal quantities, and the right dosage 
form to maximize stabiLity, biologi­
cal activity, safety, and marketability 
of a particular product. 

Desired characteristics 
of a lyophilized product 
A lyophilized product should pos­
sess certain desirable characteristics, 
including 
• long-term stability 
• short reconstitution time 
s elegant cake appearance 
• maintenance of the characteris­

tics of the original dosage form 
upon reconstitution, including so-
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lution properties; structure or 
conformation of proteins; and 
particle-size distribution of sus­
pensions 

s isotonicity upon reconstitution 
(in some cases, also for bulk solu­
tion). 

The lyophilization process 
The lyophilization process consists 
of three stages: freezing, primary 
drying, and secondary drying. 

freezing. During this stage the 
formulation is cooled. Pure crys­
talline ice forms from the liquid, 
thereby resulting in a freeze concen­
tration of the remainder of the 
liquid to a more viscous state that 
inhibits further crystallization. Ulti­
mately, this highly concentrated and 
viscous solution solidifies, yielding 
an amorphous, crystalline, or com­
bined amorphous-crystalline phase. 

Primary drying. The ice formed 
during freezing is removed by subli­
mation at subambient temperatures 
under vacuum. This step tradition­
ally is carried out at chamber pres­
sures of 40-400 Torr and shelf tem­
peratures ranging from ---30 °C to 
+ 10 °C. Through out this stage, the 
product is maintained in the solid 
state below the collapse temperature 
of the product in order to dry the 
product with retention of the struc­
ture established in the freezing step. 
The collapse temperature is the 
glass transition tern perature ( T gJ in 
the case of amorphous products or 
the eutectic temperature ( Te) for 
crystalline products. 

Secondary drying. The relatively 
small amount of bound water re­
maining in the matrix is removed 

by desorption. During this stage, the 
temperature of the shelf and prod­
uct are increased to promote ade­
quate desorption rates and achieve 
the desired residual moisture. 

Possible destabilizing effects of 
the lyophilization process 
Freezing. Freezing damage can occur 
with labile products such as lipo­
somes, proteins, and viruses (5,6). 
Initial ice-crystal size depends on 
the relative contributions of nucle­
ation and crystal growth of ice. A 
rapid nucleation and growth rate 
resulting from a large degree of 
supercooling leads to a larger mun­
ber of small ice crystals, which in 
turn presents a large ice-,vater in­
terface (7). Exposure of proteins to 
this ice-water interface can lead to 
denaturation. Freezing stresses also 
can disrupt the liposome bilayer 
and emulsion structure. 

The freezing step will determine 
the structure of the final dried cake 
as well as the drying rate. Small ice 
crystals produce pores with lower 
volume-surface area, thus resulting 
in lower diffusive flux and slower 
sublimation rates (7). 

Drying. Removal of the hydration 
shell from proteins and products 
such as Eposomes during drying in 
the absence of the appropriate sta­
bilizers can cause destabilization of 
the protein structure and fusion of 
liposomes (8,9). Extremely low 
water content in the final product 
can result in destabilization, and 
optimal water content should he de­
termined (10). The desired residual 
moisture must be correlated to sta­
bility during long-term storage as 

Pharmaceutical Technology LYOPHtuzAnoN 2004 11 

UM00000566 



part of development studies. 

Exdpients in a 
lyophilized formulation 
The design of a lyophilized formu­
lation is dependent on the require-­
ments of the active pharmaceutical 
ingredient (APT) and intended route 
of administration. A frmm1lation 
may consist of one or more excipi­
ents that perform one or more 
functions. Excipients may be char­
acterized as buffers and pH ad­
justers, bulking agents, stabilizers, 
and tonicity modifiers. 

Buffers. Buffers are required in 
pharmaceutical formulations to 
stabilize pH. In the development of 
lyophilized formulations, the choice 
of buffer can be critical. Phosphate 
buffers, especially sodium phos­
phate, undergo drastic pH changes 
during freezing (6, ll,12). A good 
approach is to use lo;,v concentra­
tions of a buffer that undergoes 
minimal pH change during freezing 
such as Tris, citrate, and histidine 
buffers (13). 

Bulking agents. The purpose of 
the bulking agent is to provide bulk 
to the formulation. This is impor­
tant in cases in which very low con­
centrations of the active ingredient 
are used. Crystalline hulking agents 
produce an elegant cake structure 
with good mechanical properties. 
However, these materials often are 
ineffective in stabilizing products 
such as emulsions, proteins, and 
liposomes but may be suitable for 
small-chemical drugs and some 
peptides ( l 4,] 5). If a crystalline 
phase is suitable, mannitol can be 
used. Sucrose or one of the other 
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disaccharides can he used in a 
protein or J.iposome product. 

Stabi!izers. In addition to being 
bulking agents, disaccharides form 
an amorphous sugar glass and have 
proven to be most effective in stabi-­
lizing products such as liposomes 
and proteins during lyophilization 
( l ,8,9, l 6). Sucrose and trehalose are 
inert and have been used in stabiliz­
ing liposome, protein, and virus for­
mulations. Glucose, lactose, and 
maltose are reducing sugars and can 
reduce proteins by means of the 
mailard reaction ( 17-19). 

Two hypothesis have been postu­
lated to explain the stabilizing ef­
fects of the disaccharides. 
• The water replacement hypothe­

sis: Disaccharides have been 
found to interact with these prod­
ucts by hydrogen bonding simi­
larly to the replaced water. 

• The vitrification hypothesis: 
Disaccharides form sugar glasses 
of extremely high viscosity. The 
drug and water molecules are 
immobilized in the viscous glass, 
leading to extremely high activa­
tion energies required for any re­
actions to occur (8,9,16,20,21). 
Tonidty adjusters. In several cases, 

an isotonic formulation might be 
required. The need for such a for­
mulation may be dictated by either 
the stability requirements of the 
bulk solution or those for the route 
of administration. Excipients such 
as mannitol, sucrose, glycine, glyc­
erol, and sodium chloride are good 
tonicity adjusters. Glycine can lower 
the glass- transition temperature if it 
is maintained in the amorphous 
phase. Tonicity modifiers also can 
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Figure 1: Effect of water content on glass-transition enthalpy. Plot of enthalpy versus 
water content for four formulations having various sugar/lipid ratios (R}. 

be included in the diluent rather 
than the formulation. 

Glass-transition temperature 
and its significance 
vVhen heated, sugar glasses undergo 
a second-order transition from a 
rigid state to a viscoelastic rubbery 
state. The temperature at which the 
vitreous transformation occurs is 
the glass-transition temperature 
(Tg)· When a product exceeds the 
T g value, the rigid glass softens to 
become a highly viscous rubbery 
material and collapses. The T g value 
of a formulation can be determined 
by differential scanning calorimetry 
(DSC), and the collapse tempera­
ture is measured by freeze-drying 
microscopy (22---24). Primary dry­
ing is always performed at the high­
est possible temperature while 

maintaining the product below the 
collapse temperature. A 5 °C in­
crease in product temperature can 
lead to a decrease in drying time by 
a factor of two (13). 

The dried amorphous product 
material also has a Tg value. As 
water is removed du~ing secondary 
drying, Ta increases. Storage below 
'T' • , " _c 1 ' 
1 g 1s important 1or severa products 
to maintain the rigid-glass structure 
and hence stability of the product 
(25,26). 

Formulation example 1: 
development of a lyophilized 
liposome formulation 
Preformulation studies were per­
formed to select optimal pH, ionic 
strength, and excipients to optimize 
stability of the drug and lipids (F.K. 
Bedu-Addo, R. Coe, S. Bhamadi-
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patti, and J. Pawekhak, The Lipo­
some Co., 1997). A diacyl phos­
phatidylcholine was used as the ma­
trix lipid, cholesterol was included 
in the formulation to improve 
rigidity of the bilayer, and a nega­
tively charged lipid was included to 
improve blood circulation time. 
Mannitol was selected as the bulk­
ing agent, and maltose was a stabi-­
lizer. Dynamic light scattering and 
microscopy were used to monitor 
liposome fusion and disintegration. 
Lipid and drug stability were moni­
tored by reverse-phase high- per­
formance Liquid chomatography 
(RP-HPLC). Water content was 
evaluated by Karl Fisher titration. 

Lipid and drug concentrations 
were determined on the basis of 
the required dosage, therefore opti­
mal sugar:lipid ratios '!\'ere investi­
gated by altering maltose concen­
trations. Maltose concentrations of 
200, 125, and J 00 mg/mL were 
investigated, thus resulting in 
sugar:Epid weight ratios of 3.4, 2.1, 
and l.7, respectively. The effect of 
water content between 1 and 9% 
also was investigated. 

14 Pharmaceutical Technoiogy 1.voPH1uzAnoN 2004 

Glass-transition enthalpy ·was 
evaluated using DSC to obtain a 
quantitative estimate of glass struc­
ture existing in the formulation. As 
shown in Pigure l, the effect of 
water content on glass content was 
dependent on the maltose:lipid 
ratio. Glassy structure content de­
creased with a decrease in water 
content This effect diminished as 
the sugadipid ratio was increased. 
The T., value, as measured by DSC, 
. 5 1· ' .. mcreases 1nearJy w1ttJ water con--
tent. 1'0 , which is an indicator of the 
rigidity of the sugar glass, also in­
creased with an increase in the 
sugar:lipid ratio. Liposome stability 
increased linearly ,vith an increase 
in the amount of glassy structure 
existing in the formulation. Fusion 
leading to increase in particle size 
was observed at lower maltose:lipid 
ratios as water content was de­
creased. At a 1.7 ratio, liposome dis­
integration was observed below 
2.7% 'vvater (see Table I). 

Fusion leading to an increase in 
liposome size and potential drug 
leakage was observed at the lower 
maltosdipid ratios and water con-
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tent. A maltose: lipid ratio of 3.4 
provided good stability during 
lyophilization. The T value and 
, . . h g . 

g1ass-trans1t1on ent alpy were good 
indicators of liposome stability. 

Formulation example 2: 
development of a lyophilb:ed 
protein formulation 
A study v,as conducted to develop a 
lyophilized protein formulation 
(F.K. Bedu-Addo, R. ?vforeadith, and 
S. Advant, Diosynth-RTP/Throm­
bogenics Ltd, 2000).The first step in 
developing any formulation is de­
termining the solubility and liquid 
stability at various pH, ionic 
strength, and excipient conditions 
conducted as part of the preformu­
lation study. At this stage, it is nec­
essary to have the right analytical 
tools to fully characterize the prod­
uct. In the case of proteins, one 
must also understand the effects of 
various potential formulation con­
ditions and excipients on confor-
1nation and confor111ational stabil­
ity. This is typically achieved using 
biophysical techniques such as cir­
cular dichroism (CD), fourier trans­
form infrared (FTIR) spectroscopy, 
differential scanning calorimetry, 
and fluorescence spectroscopy 
(27--:32). FTIR can also be used to 
evaluate protein structure in the 
dried cake (27). 

On the basis of the results of a 
preformulation study, five formula­
tions ,vere developed and evaluated 
using a conservative lyophilization 
cycle: 
• Formulation l contained a disac­

charide and no crystalline bulking 
agent. 

e Formulation 2 contained a low 
ratio of disaccharide to bulking 
agent. 

e Formulation 3 contained a high 
ratio of disaccharide to hulking 
agent with 0.005% of a nonionic 
surfactant. 

• Formulation 4 contained a high 
ratio of disaccharide to bulking 
agent with 0.01 % of a nonionic 
surfactant 

• Forrnulation 5 contained a high 
ratio of disaccharide to bulking 
agent with no nonionic surfactant 
A nonionic surfactant was in-

cluded in two of the formulations 
because in some cases, even in the 
presence of the appropriate stabiliz­
ers, a surfactant is required to in­
hibit aggregation upon reconstitu -
tion (33,34). Studies also have 
shown that the long-term stability of 
a lyophilized protein formulation 
and also the tendency to form aggre­
gates upon reconstitution correlates 
with the extent of deviation from 
the protein's native conformation. 

Deamidation and oxidation were 
evaluated hy RP-HPLC, formation 
of insoluble aggregates by UV400, 
soluble aggregate formation by size 
exclusion chromatography (SEC), 
protein concentration by UV280 
and conformational change by CD. 

Formulation 2 underwent signifi­
cant conformational change during 
freezing and resulted in 2% aggre­
gates by SEC. All formulations ex­
cept Formulation l exhibited some 
conformational change during the 
freezing step. No further conforma­
tional changes were observed during 
drying, no chemical changes were 
observed in any formulation. No in-
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soluble aggregates were observed 
du ring reconstitution. 

Formulation l exhibited the 
longest drying and reconstitution 
times and also had the least elegant­
looking cake structure. formula­
tions 3 and 4 containing surfactant 
did not provide any advantages over 
Formulation 5 and were eliminated. 
Formulations containing a crys­
talline bulking agent provided an 
elegant cake. Forrnulation 5 was 
selected. The very minor differences 
between the formulations were ex -
pected because preformulation 
studies had been performed to 
identify optimal conditions and the 
formulations optimized with re­
spect to pH, buffer, stabilizer and 
bulking agent before lyophilization. 

Effects of the formulation 
on the lyophilization process 
One must understand that the 
process will be determined by the 
formulation. For example, the use 
of d isaccharides will result in a low 
collapse temperature, which causes 
primary drying to be performed at 
low temperatures and implying a 
long process. A large volume fill or 
high solids content in the formula­
tion will provide increased resist­
ance to mass transfer, hence a 
longer process (35 ). 

The process also can determine 
the properties of the formulation. 
The freezing process can influence 
crystallization of excipients such as 
mannitol and glycine (36-39). In­
complete crystallization will depress 
the collapse temperature. 

Significant crystallization of the 
bulking agent will reduce drying 
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time. However, large amounts of 
crystalline bulking agent can reduce 
stabilizing effects of the amorphous 
stabilizer especially with proteins. 

Summary 
Always optimize the formulation 
(pH, buffer, ionic strength, stabiliz­
ers) to provide maximum stability 
of the bulk solution before 
lyophilization as well as dried prod­
uct upon long term storage. 

Select the right excipients 
(amount and type) to provide prod­
uct stability and efficient drying, 
For example, a dried smaH-chemical 
drug might be stable in only a crys­
talline bulking agent, whereas a 
dried protein product may require 
an amorphous stabilizer. 

Select the lyophilization process 
to a11ow maximum drying efficiency 
while maintaining product 
integrity. 

Understand the effect of each 
step of the process on the formula­
tion to design the right process for 
the product. 
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Commissioner for Patents 
United States Patent and Trademark Office 

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

www.usp1o.gov 

In re Application of 
ZA WOROTKO et al. 
Application No. 14/179,862 
Filed: 02/13/2014 
Attorney Docket No. U0157.70023US02 

DECISION ON PETITION 

This is a decision on the petition under 37 CFR 1.181 filed August 10, 2017, to withdraw the 
holding of abandonment in the above-identified application. This is also a decision on the 
petition under 37 CFR 1.137 ( a) filed August 10, 2017, to revive the application. 

On January 12, 2017, applicants timely submitted a notice of appeal, a notice of appeal fee, a 
request for a three-month extension of time, and a $700 extension of time fee in response to the 
final Office action mailed July 12, 2016. The filing of the notice of appeal set a two-month 
period, plus extensions of time, from January 12, 2017 (the date of receipt of the notice of 
appeal), for applicants to submit an appeal brief. On July 19, 2017, the Office mailed a Notice of 
Abandonment. 

On August 10, 2017, applicants filed a petition under 37 CFR 1.181 to withdraw the holding of 
abandonment, a petition under 37 CFR l.137(a) to revive the application, an $850 petition fee, 
an appeal brief, a request for a five-month extension of time, and a $1,500 extension of time fee. 

In support of the petition under 37 CFR 1.181, applicants assert that they could extend the two­
month deadline for filing an appeal brief up to an additional five months. Therefore, applicants 
could file a timely appeal brief with a five-month extension of time on or before August 12, 
2017. Applicants aver that they timely filed the appeal brief within the extendable period on 
August 10, 2017. Applicants contend the Office mailed the Notice of Abandonment in error. 

Upon a review of the record, the Office concurs with applicants' assertion. On January 12, 2017, 
applicants timely submitted a notice of appeal, a notice of appeal fee, and a three-month 
extension of time within the extendable period set forth in the final Office action mailed July 12, 
2016. Applicants were required to submit an appeal brief in accordance with 37 CFR 41.37 
within two months from the notice of appeal receipt date of January 12, 2017. The period for 
filing of the appeal brief was extendable under 37 CFR 1.136. The record shows that applicants 
timely filed the appeal brief on August 10, 2017, within a five-month extension of time and fee. 

The petition to withdraw the holding of abandonment is granted. The application is restored to 
pending status in view of the fact that applicants filed a timely appeal brief on August 10, 2017. 
1n vie'vV of the decision gn1.ming the petition under 37 CPR l, 181 and the deterrnination that the 
application was not in fact abandoned, the petition under 37 CFR 1. J37(a) to revive the 
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Application/Control Number: 14/179,862 

Art Unit: OPET 

Page 2 

application is unnecessary. Accordingly, the petition under 37 CFR L ! 37(a) is dismissed as 
inappropriate. As the Office has not considered the petition to revive on the merits, the USPTO 
\VHl refund the S850 pet1tion fee, 

This matter is being referred to Technology Center Art Unit 1627 for further action in view of 
the timely filing of the appeal brief. 

Telephone inquiries concerning this decision may be directed to the undersigned at (571) 272-
321 l. 

/Christina Tartera Donnell/ 

Christina Tartera Donnell 
Attorney Advisor 
Office of Petitions 
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To: 
From: 

Patents_eOfficeAction@WolfGreenfield.com,WGS_eOfficeAction@WolfGreenfield.com, 
PAIR_eOfficeAction@uspto.gov 

Cc: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 23628 

Aug 22, 2017 10:34:21 AM 

Dear PAIR Customer: 

WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC AVENUE 
BOSTON, MA 02210-2206 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 23628 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
14179862 

Document 
PET.DEC.TC 
PET.OP.DEC 

Mailroom Date 
08/22/2017 
08/22/2017 

Attorney Docket No. 
U0157.70023US02 
U0157.70023US02 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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UNITED STATES p ATENT AND TRADEMARK OFFICE 

APPLICATION NO. FJLINGDATE 
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WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC A VENUE 
BOSTON, MA 02210-2206 

FIRST NAMED INVENTOR 

Michael J. Zaworotko 

UNITED STATES DEPARThIENT OF CO~IERCE 
Unikd States Patent and TrndelDllrk Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313·l450 
www.uspt-0.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

U0157.70023US02 7725 

EXAtvIINER 

JAVANMARD. SAHAR 

ART UNIT PAPER NUJ\1BER 

1627 

NOTIFICATION DATE DELIVERY MODE 

12/08/2017 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address( es): 

Patents_ eOfficeAction@WolfGreenfieid.com 
WGS ___ eOf:ficeAction@WolfGreenfield.com 

PTOL-90A (Rev. 04/07) 
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UNITED STATES PATENT AND TRADEivIARK OFFICE 

Commissioner for Patents 
United States Patent and Trademark Office 

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

www.uspto.gov 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

Application Number: 14/179,862 
Filing Date: 13 Feb 2014 
Appellant(s): Zaworotko et al. 

David Cauble 
For Appellant 

EXAMINER'S ANSWER 

This is in response to the appeal brief filed August 10, 2017. 
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Every ground of rejection set forth in the Office action dated July 12, 2016 from 

which the appeal is taken is being maintained by the examiner except for the grounds of 

rejection (if any) listed under the subheading 'WITHDRAWN REJECTIONS." New 

grounds of rejection (if any) are provided under the subheading "NEW GROUNDS OF 

REJECTION." 

WITHDRAWN REJECTIONS 

The following grounds of rejection are not presented for review on appeal 

because they have been withdrawn by the examiner. 

The obviousness-type double patenting rejection of claims 37-50 and 52-58 as 

provisionally rejected over claims 25, 28, 37, 39-51, 53-60, and 62-66 over copending 

Application No. 10/378,956 is hereby withdrawn because the copending application has 

since been abandoned. 

MAINTAINED REJECTIONS 

The following ground(s) of rejection are applicable to the appealed claims. 

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 
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subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

Claims 37-50 and 52-58 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over McCoy (CA 1148020A1) of record. 

Examiner respectfully notes at the outset that the instant invention is drawn to 

pharmaceutical composition, wherein said composition comprises a first chemical 

functionality and a co-crystal former. Applicant is labeling the first chemical functionality 

as an "API", however, it is respectfully pointed out that a recitation of an intended use of 

the claimed invention must result in a structural difference between the claimed 

invention and the prior art in order to patentably distinguish the claimed invention from 

the prior art. If the prior art structure is capable of performing the intended use, then it 

meets the claim. In a claim drawn to a process of making, the intended use must result 

in a manipulative difference as compared to the prior art. See In re Casey, 152 USPQ 

(CCPA 1967) and In re Otto, 136 USPQ 458,459 (CCPA 1963). 
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Thus in the instant case, if the first chemical functionality is capable of forming a 

co-crystal with a co-crystal former, then the limitations of the claims are met. 

Therefore, the intended use recited in the instant claims, namely that the first 

chemical functionality is an API, is not afforded patentable weight. 

McCoy teaches improved amino acid food additive comprising a uniform 

cocrystalline matrix of (1) an amino acid material, and (2) an "effective amount of a 

soluble edible cocrystallizer material, wherein said improved amino acid food additive is 

better-tasting, more stable and less hygroscopic than the amino acid material alone. 

McCoy teaches the amino acid material is preferably selected from the group 

consisting of: lysine, tryptophan, methionine, threonine, phenylalanine, leucine, valine, 

isoleucine, histidine, cystine, cysteine, their derivatives, their salts and mixtures thereof. 

All nutritionally useful amino acids, their derivatives, particularly their salts and mixtures 

thereof are contemplated. The other essential component of the improved amino acid 

food additive is a soluble, edible, cocrystallizer material preferably selected from the 

group consisting of: alkali and alkaline earth metal salts of halides, phosphates and 

nitrates, polyhydric alcohols, crystalline cellulose, crystalline starches, crystalline 

organic acids and their salts, and mixtures thereof (page 6-7; page 15, Table II). 

McCoy teaches the method comprises dissolving at least one amino acid 

material in water along with an effective amount of at last one edible cocrystallizer 

material. The term "an effective amount" means "enough" to enable successful 

dehydration of the amino acid cocrystallizer solution. Then the solution is preferably 

neutralized to form a salt of the amino acid. Generally, an effective amount of 

cocrystallizer material will be such that the ratio by weight of the amount of cocrystallizer 
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to the amount of edible amino acid salt is from about 0.9:1 to about 6:1. Preferably, 

equal amounts of amino acid and cocrystallizer are used. The final pH range of the 

solution should be from about 2 to 7 and more preferably 4 to 7. The mixture is then 

dried using an appropriate technique. Freeze drying is preferred (page 6-7). 

McCoy identifies the amino acid food additive comprising a uniform cocrystalline 

matrix of (1) an amino acid material, and (2) an "effective amount of a soluble edible 

cocrystallizer material, however, specific examples wherein the homo- and 

heterosynthons as required by the instant claims are not explicitly exemplified. 

Moreover, McCoy does not specifically teach the identification of the synthon 

from the crystal structure. 

As discussed above, McCoy teaches specific amount of amino acid to co­

crystallizer. 

It would have been obvious to one of ordinary skill in the art at the time of the 

invention to have envisioned the co-crystals as taught by McCoy to have also 

envisioned that the potential choices of amino acid material and cocrystallizer as taught 

could be formed in combinations with the same functionalities, giving rise to a 

homosynthon, or two different fuctionalities, giving rise to heterosynthons. Therefore, 

preparing and identifying the cocrystals, as required by the limitations of the instant 

claims, are well within the scope of the teachings of McCoy. 

Claims 37-50 and 52-58 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Huffman (US Patent No. 3,664,858) of record. 
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Examiner respectfully notes at the outset that the instant invention is drawn to 

pharmaceutical composition, wherein said composition comprises a first chemical 

functionality and a co-crystal former. Applicant is labeling the first chemical functionality 

as an "API", however, it is respectfully pointed out that a recitation of an intended use of 

the claimed invention must result in a structural difference between the claimed 

invention and the prior art in order to patentably distinguish the claimed invention from 

the prior art. If the prior art structure is capable of performing the intended use, then it 

meets the claim. In a claim drawn to a process of making, the intended use must result 

in a manipulative difference as compared to the prior art. See In re Casey, 152 USPQ 

(CCPA 1967) and In re Otto, 136 USPQ 458,459 (CCPA 1963). 

Thus in the instant case, if the first chemical functionality is capable of forming a 

co-crystal with a co-crystal former, then the limitations of the claims are met. 

Therefore, the intended use recited in the instant claims, namely that the first 

chemical functionality is an API, is not afforded patentable weight. 

Huffman teaches co-crystal complexes or adducts of amines with aromatic 

hydroxy compounds. 

Examples of organic acidic materials which have been found useful are 

carboxylic acid, sulfonic acid, phenolic, and fluorosulfone compounds. Typical examples 

include the following, the name of the acid being followed by its pKa value where 

known: benzoic 4.17, o-chlorobenzoic 2.92, o-bromobenzoic 2.84, p-chlorobenzoic 

3.98, o-hydroxybenzoic 2.97, 2,5-dihydroxybenzoic 2.94, 3,4-dihydroxybenzoic 4.48, o­

nitrobenzoic 2.16, trihydroxybenzoic 1.68, o-iodobenzoic 2.85, 2,4-dinitrophenol 3.96, 

3,6-dinitrophenol 5.15, gallic 4.41, trichlorophenol 6.00, trinitrophenol 0.80, o-
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chlorophenylacetic 4.07, o-chlorophenoxyacetic 3.05, o-bromophenox yacetic 2.60, 

benzosulfonic 0. 70, terephthalic 3.82, alpha naphthol 3. 70, o-phthalic 2.89, 

naphthalenesulfonic 0.57, quinolinic 2.52, thiophencarboxylic 3.48, mandelic 3.85, 

maleic 1.83, furancarboxylic3.15, dihydroxymalic 1.92, ascorbic4.10, succinic4.17, 

malonic 2.80, oxalic 1.46, glyoxylic 4.88, glycolic 3.83, trichloroacetic 4.08, fluoroacetic 

2.66, citric, bis(trifluoromethyisulfanyl)methane, xanthanoic, thiophendicarboxylic, 

cyclohexanecarboxylic, norcamphoric, naphthalenedicarboxylic, 

naphthalenetricarboxylic, mellitic, trimesic, biphenyldicarboxylic, resorcinol-o-acetic, 

anthracenecarboxylic, o-bromotoluic, p-bromomandelic, salicylacetic, 

dinitrophenylacetic, 2-furanace-tic, 4-sulfobenzoic, 3-formylbenzoic, 5-formylsalicylic, 

lactic, phenanthrenecarboxylic, isophthalic, 2-cyclopentenecarboxylic, 

naphthylaminetrisulfonic, 5-chlorosalicylic, 3,5-dinitrotoluic, benzohydroxamic, 

indolecarboxylic, xanthenecarboxylic, 2,3 pyridinecarboxylic, pentanetricarboxylic, 

cyanoacetic (column 1-2, bridging paragraph). 

Huffman teaches substantially stoichiometric proportions of amine and acid are 

normally preferred but other ratios are not precluded, provided that the adduct 

composition contains no free amine, since it is the liberation of the basic organic 

nitrogen compound by heat-promoted dissociation of the adduct which initiates the color 

change. 

Huffman teaches piperidine and morpholine are presently preferred examples of 

basic organic amino nitrogen compounds useful in the practice of the invention. 

Primary, secondary and tertiary amines, and hydrazines, are useful. Typical examples 

include the following: triethanolamine, ethanolamine, cyclohexylamine, tributylamine, di-

UM00000595 



Application/Control Number: 14/179,862 
Art Unit:1627 

n-propylamine, isopropylamine, 2-amino-1-butanol, monoisopropanolamine, 

Page9 

propylenediamine, isobutylamine, di-n-hexylamine, di-n-butylamine, hydrazine, di­

isopropylamine, diamylamine, methylhydrazine, phenyl hydrazine, hexanediamine, 

methylaniline, aniline, guanidine, propylenediamine, polyglycolamine, ethylenediamine , 

diethylamine, diethanolamine, hydroxyethyl diethylenetriamine, isooctylamine, n­

decylamine, methylethanolamine, tetramethylguanidine, methyl diethanolamine, 2-

amino--propanediol, diethylaminopropylamine, amino-bispropylamine, benzylamine, 

morpholine, piperidine, dimethylformamide (column 2, lines 44-68). 

In a typical preparation, salicylic acid (1.39 gm., 0.1 mol) and piperidine (0.85 

gm., 0.1 mol) are mixed together in 20 grams of benzene, the mixture is evaporated to 

dryness, and the cocrystal adduct is washed with hexane and dried (column 2, lines 30-

35). 

Huffman teaches an example of a cocrystal adduct of piperidine and benzoic acid 

in water (column 4, Example 10). 

Huffman does not teach the co-crystal complexes in pharmaceutical 

compositions. 

It would have been obvious to one of ordinary skill in the art at the time of the 

invention to have envisioned that the adducts taught by Huffman, while not employed in 

the pharmaceutical art, can be formed regardless of the utility of the adduct. See In re 

Dillon 16 U.S.Q.P.2d 1897, 1900 (CAFC 1990) (en bane) ("it is not necessary in order to 

establish a prima facie case of obviousness that both a structural similarity between a 

claimed and prior art compound (or a key component of a composition) be shown and 

that there be a suggestion in or expectation from the prior art that the claimed 
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compound or composition will have the same or a similar utility as one newly discovered 

by applicant. To the extent that Wright suggests or holds to the contrary, it is hereby 

overruled. In particular, the statement that a prima facie obviousness rejection is not 

supported if no reference shows or suggests the newly-discovered properties and 

results of a claimed structure is not the law. "). 

Therefore, it would have been obvious to one skilled in the art to envision the 

adducts disclosed by Huffman for pharmaceutical compositions. 

Based on the foregoing arguments, the instant claims are deemed unpatentable 

over the cited art. 

(2) Response to Argument 

Applicant's arguments with respect to the 103(a) rejection of claims 37-50 and 

52-58 as being anticipated by McCoy (CA 1148020A1) have been fully considered. 

Applicant argues: 

The Examiner considers the claimed invention to be within the scope of McCoy 
because McCoy teaches cocrystallizer/amino acid compositions having weight 
ratios of from 0.9:1 to 6:1. There is no evidence in McCoy that the mixture of the 
amino acid material and soluble edible cocrystallizer material in non­
stoichiometric amounts leads to the formation of a crystalline structure, e.g., a 
repeating array of molecules or ions in three dimensions, for example, as 
opposed to an amorphous solid or some other structure. Nor does McCoy 
suggest that it would be advantageous to select a stoichiometric ratio from the 
range of weight ratios. In fact, McCoy teaches that the criteria for selecting the 
optimum amount of cocrystallizer is whether there is "enough to enable successful 
dehydration of the amino acid co-crystallizer solution." Based on this teaching, 
the skilled person would not be motivated to modify McCoy by utilizing a 
stoichiometric ratio of amino acid to cocrystallizer, and as such could not have 
envisioned the claimed invention. 

Further, Applicant argues: 
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McCoy discloses freeze drying of the mixture of amino acid material and soluble 
edible cocrystallizer material." One of ordinary skill in the art would understand 
freeze drying to produce an amorphous solid or a mix of crystalline and 
amorphous phase (e.g.,Bedu-Addo, Pharmaceutical Technology lyophilization 
10-18 2004; a copy of which was submitted with the Information Disclosure 
Statement of April 1. 2016, and which is enclosed herewith as Exhibit E. One 
skilled in the ait would also understand you would not use freeze drying in order 
to get an ordered supramolecular synthon as presently claimed. 

Examiner respectfully notes that as set forth on record previously and as 

discussed below, McCoy teaches "an effective amount of cocrystamzer material will be 

such that the ratio by weight of the amount of cocrystallizer to the amount of edible 

amino acid salt is from about 0.9:1 to about 6:1". As pointed out by Applicant, McCoy 

teaches "by weight" and not in "stoichiometric proportions" as instantly claimed. 

Nonetheless, the range disclosed for the ratio between cocrystallizer and edible amino 

acid salt would encompass a cocrystal that is also stoichiometrically proportional. 

Therefore, it is the opinion of the Examiner that although McCoy does not teach specific 

examples of an API and co-crystal former in stoichiometric proportions, the range of 

0.9:1 to about 6:1 embraces such proportions to be possible. 

Furthermore, with respect to freeze-drying, Applicant states that such a 

technique yields a mixture of crystalline and amorphous phase. Although a mixture is 

afforded, a portion of the mixture is crystalline, thereby still rendering the instant 

invention obvious. 

Applicant's arguments with respect to the 103(a) rejection of claims 37-50 and 

52-58 as being unpatentable over Huffman (US Patent No. 3,664,858) of record have 

been fully considered and are not fully persuasive. 

Applicant argues: 
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described above because it is not from the same field of endeavor as the 
claimed subject matter and the reference is not reasonably pertinent to the 
problem faced by the inventors. 
With respect to the field of endeavor, the present claims are directed to 
methods relating to co-crystal formation with an active pharmaceutical 
ingredient (API} and therefore relate to the field of pharmaceutical arts. 
Huffman is related to improved projection transparencies, which is not the 
same field of endeavor as the pharmaceutical arts." 
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With respect to this argument, Examiner respectfully notes that the instant claims 

are drawn to a method for designing and preparing a cocrystal, wherein the first 

chemical functionality is an API, with certain requirements as set forth in claim 37 and a 

cocrystal former. Although the claim 37 requires an API, it does not mandate that the 

endeavor relate to the pharmaceutical arts. The reason or motivation to modify a 

reference may often suggest what the inventor has done, but for a different purpose or 

to solve a different problem. It is not necessary that the prior art suggest the 

combination to achieve the same advantage or result discovered by applicant. While 

there must be motivation to make the claimed invention, there is no requirement that the 

prior art provide the same reason as the applicant to make the claimed invention. MPEP 

2144. Moreover, it is respectfully noted that many of the acids taught in Huffman are in 

fact commonly employed in the pharmaceutical art, namely acids of ascorbic, succinic, 

malonic, oxalic, glyoxylic, and glycolic (references can be provided if requested). 

Furthermore, Huffman teaches an example of a cocrystal adduct of piperidine and 

benzoic acid in water (column 4, Example 10), thereby fulfilling the limitation of a 

pharmaceutically acceptable carrier. 
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For the above reasons, it is believed that the rejections should be sustained. 

Respectfully submitted, 

/SAHAR JAVANMARD/ 
Primary Examiner, Art Unit 1627 

Conferees: 

/SREENIVASAN PADMANABHAN/ 
Supervisory Patent Examiner, Art Unit 1627 

/JOHANN R RICHTER/ 
Supervisory Patent Examiner, Art Unit 1617 

Requirement to pay appeal forwarding fee. In order to avoid dismissal of the instant 

appeal in any application or ex parte reexamination proceeding, 37 CFR 41.45 requires 

payment of an appeal forwarding fee within the time permitted by 37 CFR 41.45(a), 

unless appellant had timely paid the fee for filing a brief required by 37 CFR 41.20(b) in 

effect on March 18, 2013. 
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PAIR_eOfficeAction@uspto.gov 

Cc: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 23628 

Dec 08, 2017 04:13:08 AM 

Dear PAIR Customer: 

WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC AVENUE 
BOSTON, MA 02210-2206 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 23628 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
14179862 

Document 
APEA 

Mailroom Date 
12/08/2017 

Attorney Docket No. 
U0157.70023US02 

To view your correspondence online or update your email addresses, please visit us anytime at 
https ://sportal. uspto .gov/secu re/myportal/privatepair. 

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov 
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours: 

Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM 
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REQUEST FOR ORAL HEARING BEFORE Docket Number (Optional) 

THE PATENT TRIAL AND APPEAL BOARD U0157. 70023US02 

In re Application of 
Michael J. Zaworotko et al. 

Application Number I Filed 
14/179,862-Conf. #7725 February 13, 2014 
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MULTIPLE-COMPONENT SOLID PHASES CONTAINING AT 
LEAST ONE ACTIVE PHARMACEUTICAL INGREDIENT 

Art Unit 1627 I Examiner Sahar Javanmard 

Applicant hereby requests an oral hearing before the Patent Trial and Appeal Board in the appeal of the above-identified application. 

The fee for this Request for Oral Hearing is (37 CFR 41.20(b)(3)) $ 1,300.00 

0 Applicant asserts small entity status. See 37 CFR 1.27. Therefore, the fee shown 
above is reduced by 50%, and the resulting fee is: $ 650.00 

□ Applicant certifies micro entity status. See 37 CFR 1.29. Therefore, the fee shown 
above is reduced by 75%, and the resulting fee is: $ 
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously 

□ A check in the amount of the fee is enclosed. 

0 Payment by credit card. f'orn1 PTO 2938 is attached. 

□ The Director has already been authorized to charge fees in this application to a Deposit Account. 

0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment 

to Deposit Account No. 23/2825 

0 Payment made via EFS-Web. 

□ A petition for an extension of time under 37 CFR 1.136(b) (PTO/SB/23 or equivalent) is enclosed. 
For extensions of time in reexamination proceedings, see 37 CFR 1.550. 

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. 

I am the 

D applicant G attorney or agent of record □ attorney or agent acting under 37 CFR 1.34 

Registration number 73,490 Registration number 

Signature /David F. Cauble/ 

Typed or printed name David F. Cauble 

Telephone Number 617.646.8000 

Date February 7, 2018 
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1 .4 for signature requirements and certifications. Submit multiple 
forms if more than one signature is required, see below*. 
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Certificate of Electronic Filing under 37 CFR § 1.8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
filing system in accordance with 37 CFR § 1.6(a)(4). 

Dated: February 7, 2018 Electronic Signature for: /Trish McDonald/ 
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I. INTRODUCTION 

The Examiner's Answer maintains the grounds of rejection of claims 37-50 and 52-

58 as previously summarized on pages 10-12 of the Appeal Brief, and as summarized below. 

Claims 37-50 and 52-58 are rejected under 35 U.S.C. § 103(a) as allegedly being 

unpatentable over McCoy (CA 1148020Al). 

Claims 37-50 and 52-58 are further rejected under 35 U.S.C. § 103(a) as allegedly 

being unpatentable over Huffman (U.S. Patent No. 3,664,858). 

II. ARGUMENTS 

A. The Examiner has not established a prima facie case of obviousness 

i. McCoy 

The Examiner acknowledges that McCoy does not disclose the specific examples of homo­

and heterosynthons required by the claims, and does not disclose the identification of a synthon 

from the crystal structure. The Examiner further acknowledges that McCoy teaches the use of a 

cocrystallizer in a weight ratio, and not in stoichiometric proportions. Nonetheless, the Examiner 

holds that the claimed pharmaceutical compositions are obvious, arguing that "cocrystals, as 

required by the limitations of the instant claims, are well within the scope of the teachings of 

McCoy". 1 Appellant disagrees and maintains that it would not have been obvious to select a 

stoichiometric ratio from the range of weight ratios suggested in McCoy. 

Specifically, McCoy discloses cocrystallizer/amino acid compositions having weight ratios 

of from 0. 9: 1 to 6: 1 .2 There is no evidence in McCoy that the mixture of the amino acid material 

and soluble edible cocrystallizer material in non-stoichiometric amounts leads to the fonnation of a 

crystalline structure, e.g., a repeating array of molecules or ions in three dimensions, for example, as 

opposed to an amorphous solid or some other structure. Nor does McCoy suggest that it would be 

advantageous to select a stoichiometric ratio from the range of weight ratios. In fact, McCoy teaches 

that the criteria for selecting the optimum amount of cocrystallizer is whether there is "'enough' to 

enable successful dehydration of the amino acid co-crystallizer solution."3 Based on this teaching, 

1 Page 6 of the Answer 
2 McCoy page 7 
3 Id. 
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the skilled person would not be motivated to modify McCoy by utilizing a stoichiometric ratio of 

amino acid to cocrystallizer, and as such could not have envisioned the claimed invention. 

In the Examiner's Answer, the Examiner acknowledges that McCoy teaches "by weight" 

and not in "stoichiometric proportions" as instantly claimed.4 However, the Examiner is of the 

opinion that "although McCoy does not teach specific examples of an API and co-crystal former in 

stoichiometric proportions, the [ weight] range of 0.9: 1 to about 6: 1 embraces such [stoichiometric] 

proportions to be possible."5 As discussed in the Appeal Brief, the Examiner has not identified an 

express teaching, or preferred embodiments, of McCoy that would motivate the skilled artisan to 

select stoichiometric ratios of co-crystals according to the present claims. In fact, as discussed 

above, an express teaching of McCoy relates to the criteria of successful dehydration, wherein 

"preferably, equal [mass] amounts of amino acid and cocrystallizer are used." In addition, the 

Examiner has not identified the teaching of a similar property or use (e.g., fomiation of a homo- or 

heterosynthon structure) that motivate the skilled artisan to prepare co-crystals according to the 

present claims. 

At least for the foregoing reasons, the Examiner has not established a prima facie case for 

the obviousness of the claimed invention over McCoy, and Appellant respectfully requests 

reconsideration and reversal of the rejection of claims 37-50 and 52-58 under§ 103(a). 

ii. Huffman 

As discussed in the Appeal B1ief, the Examiner has not established a prima facie case for 

rejecting the claims as being unpatentable over Huffman because (a) Huffman is not a proper 

reference for use in an obviousness rejection, (b) the Examiner has not met their burden of 

at1iculating the reasons for rejecting each and every limitation of the pending claims, and (c) one of 

ordinary skill in the art would not have a reasonable expectation of success in forming a co-crystal 

of an API having maintained activity and/or improved properties. 

Huffman discloses heat-sensitive copy-sheet coatings,6 and that such coatings and copy­

sheets are useful in the preparation of projection transparencies.7 Huffman is not analogous art as 

4 Page 11 of the Answer 
5 Id. 
6 Huffman at Abstract 
7 Id. at column 1, lines 1-11 
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required by MPEP § 2141.0l(a) because it is not from the same field of endeavor as the claimed 

subject matter and the reference is not reasonably pertinent to the problem faced by the inventors. 

With respect to the field of endeavor, each appealed claim, indeed the entire specification, is 

directed to a pharmaceutical composition comprising a co-crystal including an active 

pharmaceutical ingredient (API), and therefore relates to the field of pharmaceutical arts. Huffman 

is related to improved projection transparencies, which is not the same field of endeavor as the 

pharmaceutical arts. 

With respect to the problem faced and whether the reference is reasonably pertinent to that 

problem, as described throughout the Application, "[u]ndesirable physicochemical properties, 

physiological barriers, or issues of toxicity often limit the therapeutic benefit of drugs" and 

crystalline self-assemblies may improve such characteristics, but "many drug molecules are prone to 

form multiple phases, and crystal size and morphology can vary for a given phase" and "physical 

properties of crystalline solids are critically dependent on the internal arrangement of molecules or 

ions, making prediction of composition, crystal structure and morphology from knowledge of 

molecular structure a scientific challenge of the highest order."8 The present application provides, as 

a solution to this problem, the "design of new pharmaceutical solid phases, such as multiple­

component phases, using co-crystal fom1ers that are complementary in the sense of supramolecular 

chemistry, i.e., they form supramolecular synthons with phaimaceutical molecules or ions."9 These 

multiple-component solids "exhibit physical properties different from the parent pharmaceutical 

ingredient as a direct result of hydrogen bonding interaction", which "can afford improved drng 

solubility, dissolution rate, stability and bioavailability, for example." 10 

In contrast, the problem faced in Huffman is that when heating p1ior art copy-sheets, "the 

sheet causes dissociation of the adduct with liberation of amine and formation of color-bodies."11 

The solution provided by Huffman is "to produce clear transparent films and coatings containing 

heat-dissociable amine adducts in non-particulate form" as this coating "does not obscure desired 

colors or markings on the underlying carrier" and produces "excellent projection transparencies."12 

8 U.S. Application No. 14/179,862, paragraphs [0003] and [0004]. 
9 Id. at paragraph [0009] 
10 Id. at paragraph [0039] 
11 Huffman column 1, lines 28-33 
12 Id. at column 1, liens 34-40 
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Producing excellent projection transparencies that do not obscure desired colors or markings is not 

reasonably pertinent to problem described in the instant application. The inventors would not have 

considered producing excellent projection transparencies that do not obscure desired colors or 

markings in solving the problem described in the instant application, which relates to the lack of 

rational design of crystalline phannaceuticals, which was hampered by the multiple phases formed 

by most drugs. As a result, Huffman is not analogous art under MPEP § 2141.0l(a) and is not a 

proper reference for use in an obviousness rejection. For this reason alone, the rejection under 

103(a) should be withdrawn. 

Even assuming that Huffman was a proper reference for use in an obviousness rejection, 

which Appellant asserts is not the case, the Examiner has not met their burden in articulating the 

reason for rejecting the claims based on Huffman alone, as Huffman provides no teaching or 

suggestion to make co-crystals, as recited in the present claims. Huffman makes salts rather than co­

crystals. Huffman discloses mixtures of amines and acids, e.g., carboxylic acids. Indeed, one of 

ordinary skill in the art will readily appreciate that the amines disclosed in Huffman will 

deprotonate the carboxylic acids disclosed in Huffman to make salts. The present claims recite co­

crystals. 

Furthennore, Huffman provides no teaching or suggestion to use the adducts described 

therein in a pharmaceutical composition. Indeed, the Examiner acknowledges that Huffman does 

not teach the co-crystal complexes in pharmaceutical compositions. 13 The Examiner's reason for 

arriving at the claimed subject matter, which relates to pharmaceutical compositions including an 

active pharmaceutical ingredient (API), is that "it would have been obvious to one skilled in the art 

to envision the adducts disclosed by Huffman, while not employed in the pharmaceutical art, can be 

formed regardless of the utility of the adduct."14 The Examiner provides no evidence or rationale to 

support this conclusory statement. Huffman provides no teaching or suggestion to use the adducts 

described therein in a pharmaceutical composition comprising a co-crystal of an active 

pharmaceutical ingredient. As a result, Huffman does not teach or suggest each and every limitation 

of the claims and therefore does not render the claims obvious. 

13 Page 9 of the Answer 
14 Id. 
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In addition, the Examiner states that "if the first chemical functionality is capable of forming 

a co-crystal with a co-crystal former, then the limitations of the claim are met." 15 The Examiner 

states that "the intended use recited in the instant claims, namely that the first chemical functionality 

is an API, is not afforded patentable weight." Appellant respectfully disagrees, and submits that the 

recitation of an API comprising a first chemical functionality should be given patentable weight. 

Appellant maintains that the present specification supports an interpretation of the claim terms 

"active phannaceutical ingredient" and "API" as referring to a biologically active phannaceutical 

entity having a therapeutic effect on a human or animal, such pharmaceutical entities having 

prophylactive, palliative, and/or curative effects. 16 In accordance with this interpretation, an API is 

not defined according to an intended use, but rather according to its properties, and as such should 

be afforded patentable weight. 

Moreover, Appellant maintains that the present specification supports an interpretation 

where the claim term "wherein supramolecular synthons are formed via non-covalent hydrogen 

bonding between the first chemical functionality of the API and the second chemical functionality 

of the co-former" denotes an actual state that fundamentally ties the formation of the 

supramolecular synthon to the physical characteristics of the API. As a result, the disputed claim 

language reaches well beyond merely describing an intended use since the claims actively recite an 

actual configuration, e.g., non-covalent hydrogen bonding between an API and a complementary 

co-former. In further support of the patentable weight of the term "API," Appellant submits that one 

of ordinary skill in the art would not have had a reasonable expectation of success in forming a co­

crystal with an API. Additionally, one of ordinary skill in the art would not have had a reasonable 

expectation that a co-crystal of an API would be useful, e.g., maintain activity and/or have improved 

properties. Indeed, combining an API with a co-crystal co-fonner could have had a negative impact 

on the activity of the API, including decreased solubility, dissolution rate, stability, and/or 

bioavailability. However, the teachings of the instant application demonstrate the unpredictable 

finding that APis could not only be used in co-crystals, but that the co-crystals exhibit improved 

characteristics as compared to the API alone. 

15 Page 7 of the Answer 
16 U.S. Application No. 14/179,862, e.g., at paragraph [0048] 
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In the Examiner's Answer, the Examiner asserts that despite the fact that the claims require 

an API, they "[do] not mandate that the endeavor relate to the pharmaceutical ai1s" and "it is not 

necessary that the prior art suggest the combination to achieve the same advantage or result 

discovered by applicant". 17 As discussed above, Appellant maintains that the term API should be 

afforded patentable weight. Indeed, the Examiner provides no reasoning why one of ordinary skill 

in the art would interpret the claims as merely reciting an intended use, as opposed to a state which 

ties the formation of the supramolecular synthon to the physical characteristics of the APL In 

addition, the Examiner has failed to support their assertion that one of ordinary skill in the art would 

look to Huffman to arrive at the claimed invention, as Huffman provides no teaching or suggestion 

to make co-crystals, much less co-crystals comprising an API as recited in the claims. 

At least for the foregoing reasons, the Examiner has not established a prima facie case for 

the obviousness of the claimed invention over Huffman, and Appellant respectfully requests 

reconsideration and reversal of the rejection of claims 37-50 and 52-58 under 35 U.S.C. § 103(a). 

III. CONCLUSION 

The foregoing clearly demonstrates that the rejections of all of the claims are erroneous and 

should be reversed. 

The Appellant believes that any fee due with this Reply Brief has been timely paid. 

However, if any fee is outstanding, please charge Deposit Account No. 23/2825 under Docket No. 

U0157.70023US02, from which the undersigned is authorized to draw. 

Dated: February 07, 2018 

17 Page 12 of the Answer 
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WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC A VENUE 
BOSTON, MA 02210-2206 

Appeal No: 
Appellant: 
Application No: 
Hearing Room: 
Hearing Docket: 
Hearing Date: 
Hearing Time: 
Location: 

2018-003,325 
Michael J. Zaworotko et al. 
14/179,862 
A 
A 
Friday, July 26, 2019 
01:00 PM 
Madison Building - East Wing 
600 Dulany Street, 9th Floor 
Alexandria, Virginia 22313-1450 

NOTICE OF HEARING - ALEXANDRIA, VIRGINIA 
RESPONSE REQUIRED WITHIN 21 DAYS 

Your attention is directed to 3 7 CFR § 41.4 7. The above identified appeal will be heard by 
the Patent T1ial and Appeal Board on the date indicated. Hearings will commence at the time set, 
and as soon as the argument in one appeal is concluded, the succeeding appeal will be taken up. 
The time allowed for argument is 20 minutes unless additional time is requested and approved 
before the argument commences. If the application involved in this appeal has been 
published, the hearing will be open to the public. 

CONFIRMATION OF ATTENDANCE OR WAIVER OF THE HEARING IS REQUIRED 
WITHIN 21 DAYS OF THE MAILING DATE OF THIS NOTICE. Failure to respond may 
subject Appellant(s) to waiver of the oral hearing. If Appellant is no longer interested in having 
an oral hearing, Appellant must still file a waiver of oral hearing with the Board. This allows the 
panel to promptly act on the appeal without waiting for the oral hearing date. 

Confomation or waiver of the hearing should be indicated by completing the fmm below and 
returning it to the Board. This form may be filed with the Board by any one of the following 
three alternative methods: 
l. Via the USPTO Electronic Filing System (EFS) at 
http://www. u spto. 110v /patents/process/file/ efs/ 
2. PREFERRED: Facsimile transmitted to: The USPTO Central fax number ( official copy): 

(571) 273-8300 and the PTAB Hearing fax number (courtesy copy): (571) 273-9797. 
3. By mail at the PT AB mailing address: Patent Trial and Appeal Board 

United States Patent and Trademark Office 
P.O. BOX 1450 
Alexandria, Virginia 223] 3-1450 

In all communications relating to this appeal, please identify the appeal by its number. 
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PLEASE ELECT ONE OF THE OPTIONS BELOW: 
( ) I ELECT AN IN-PERSON HEARING AND CONFIRM - ATTENDANCE IN 

ALEXANDRIA, VIRGINIA (EFS-Web selection: Confirmation of Hearing by Appellant) 
( ) I ELECT A TELEPHONIC HEARING - ATTENDANCE CONFIRMED (EFS-Web 

selection: Confirmation ofHearing by Appellant) 
( ) I ELECT A VIDEO HEARING -ATTENDANCE CONFIRMED (EJ,:5-Web selection: 

Confirmation of Hearing by Appellant) 
( ) I ELECT TO WAIVE HEARING ATTENDANCE (EFS-Web selection: Waiver of 

Hearing by Appellant) 

To aid the oral hearings staff in scheduling hearing rooms, please indicate the total 
number of participating and observing attendees if more than three are expected: __ 
To aid the judges in dete1mining whether any conflicts exist that may require a recusal, please 
list in the 'Comments' section the names of any additional person( s) who will be participating in 
the oral hearing. (Upon arrival at the Madison East Building, 9th floor, all persons presenting 
arguments must sign in at the Usher's desk.) 

Comments/Special Requests: 

Typed or Printed Name of Attorney/ Agent/ Appellant Registration No. 

Signature of Attorney/ Agent/ Appellant Date 

The 'Hearings' section of the PTAB webpage http://www.uspto.gov/patents-application­

process/patent-trial-and-appeal-board/hearings provides additional infmmation about oral 

hearings. 

Please direct other inquiries to the PT AB Hearings Clerk at 571-272-9797. 
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Appeal No: 
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Application No: 
Hearing Room: 
Hearing Docket: 
Hearing Date: 
Hearing Time: 
Location: 

2018-003,325 
Michael J. Zaworotko et al. 
14/179,862 
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Friday, July 26, 2019 
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Madison Building - East Wing 
600 Dulany Street, 9th Floor 
Alexandria, Virginia 22313-1450 

NOTICE OF HEARING - ALEXANDRIA, VIRGINIA 
RESPONSE REQUIRED WITHIN 21 DAYS 

Your attention is directed to 3 7 CFR § 41.4 7. The above identified appeal will be heard by 
the Patent T1ial and Appeal Board on the date indicated. Hearings will commence at the time set, 
and as soon as the argument in one appeal is concluded, the succeeding appeal will be taken up. 
The time allowed for argument is 20 minutes unless additional time is requested and approved 
before the argument commences. If the application involved in this appeal has been 
published, the hearing will be open to the public. 

CONFIRMATION OF ATTENDANCE OR WAIVER OF THE HEARING IS REQUIRED 
WITHIN 21 DAYS OF THE MAILING DATE OF THIS NOTICE. Failure to respond may 
subject Appellant(s) to waiver of the oral hearing. If Appellant is no longer interested in having 
an oral hearing, Appellant must still file a waiver of oral hearing with the Board. This allows the 
panel to promptly act on the appeal without waiting for the oral hearing date. 

Confomation or waiver of the hearing should be indicated by completing the fmm below and 
returning it to the Board. This form may be filed with the Board by any one of the following 
three alternative methods: 
l. Via the USPTO Electronic Filing System (EFS) at 
http://www. u spto. 110v /patents/process/file/ efs/ 
2. PREFERRED: Facsimile transmitted to: The USPTO Central fax number ( official copy): 

(571) 273-8300 and the PTAB Hearing fax number (courtesy copy): (571) 273-9797. 
3. By mail at the PT AB mailing address: Patent Trial and Appeal Board 

United States Patent and Trademark Office 
P.O. BOX 1450 
Alexandria, Virginia 223] 3-1450 

In all communications relating to this appeal, please identify the appeal by its number. 
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PLEASE ELECT ONE OF THE OPTIONS BELOW: 
( ) I ELECT AN IN-PERSON HEARING AND CONFIRM - ATTENDANCE IN 

ALEXANDRIA, VIRGINIA (EFS-Web selection: Confirmation of Hearing by Appellant) 
( ) I ELECT A TELEPHONIC HEARING - ATTENDANCE CONFIRMED (EFS-Web 

selection: Confirmation ofHearing by Appellant) 
( ) I ELECT A VIDEO HEARING -ATTENDANCE CONFIRMED (EJ,:5-Web selection: 

Confirmation of Hearing by Appellant) 
(x) I ELECT TO WAIVE HEARING ATTENDANCE (EFS-Web selection: Waiver of 

Hearing by Appellant) 

To aid the oral hearings staff in scheduling hearing rooms, please indicate the total 
number of participating and observing attendees if more than three are expected: __ 
To aid the judges in dete1mining whether any conflicts exist that may require a recusal, please 
list in the 'Comments' section the names of any additional person( s) who will be participating in 
the oral hearing. (Upon arrival at the Madison East Building, 9th floor, all persons presenting 
arguments must sign in at the Usher's desk.) 

Comments/Special Requests: 

David F. Cauble 

Typed or Printed Name of Attorney/ Agent/ Appellant 

/David F. Cauble/ 

Signature of Attorney/ Agent/ Appellant 
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June 11, 2019 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

Ex parte MICHAEL J. ZA WOROTKO, 
NAIR RODRIGUEZ-HORNEDO, and BRIAN MOULTON 

Appeal 2018-003325 1 

Application 14/179,862 
Technology Center 1600 

Before FRANCISCO C. PRATS, JOHN G. NEW, and 
RACHEL H. TOWNSEND, Administrative Patent Judges. 

PRATS, Administrative Patent Judge. 

DECISION ON APPEAL 

This appeal under 35 U.S.C. § 134 involves claims to a 

pharmaceutical composition that contains a crystal composed of a 

pharmaceutical compound and a second compound. The Examiner entered 

two rejections for obviousness. 

We have jurisdiction under 35 U.S.C. § 6(b ). 

We reverse. 

1 Appellants identify the Regents of the University of Michigan and the 
University of South as the real parties in interest in this appeal. Appeal Br. 
3. 
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Appeal 2018-003325 
Application 14/179,862 

STATEMENT OF THE CASE 

Appellants' invention involves forming a crystal by combining a 

pharmaceutically active compound with a second compound, termed a "co­

crystal former[]." See Spec. ,-J,-J 8-9. The Specification explains that 

preparing a crystal composed of a pharmaceutical compound and a co­

crystal former "can afford improved drug solubility, dissolution rate, 

stability and bioavailability, for example." Id. ,-i 39. 

The Specification discloses: 

Examples of multiple-component crystals of the subject 
invention include, but are not limited to, acet[a]minophen/4,4'­
bipyridine/water, phenytoin/pyridone, aspirin/ 4, 4 '-bipyridine, 
ibuprofen/4,4'-dipyridyl, flurbiprofen/4,4'-dipyridine, 
flurbiprofen/trans-1 ,2-bis( 4-pyridyl)ethylene, carbamazepine/p­
phthalaldehyde, carbamazepine/nicotinamide ( GRAs ), 
carbamazepine/saccharin (GRAs ), carbamazepine/2,6-
pyridinedicarboxylic acid, carbamazepine/5-nitroisophthalic 
acid, carbamazepine/acetic acid, carbamazepine/l,3,5,7-
adamantanetetracarboxylic acid, carbamazepine/benzoquinone, 
carbamazepine/butyric acid, carbamazepine/ dimethyl sulfoxide 
(D MSO ), carbamazepine/formamide, carbamazepine/formic 
acid, and carbamazepine/tremesic acid, which have been 
characterized by various techniques and exhibit physical 
properties different from the parent pharmaceutical ingredient 
as a direct result of hydrogen bonding interaction. 

Id.; see also id. ,-i,-i 56-178 (Examples 1-19 describing formation of crystals 

listed in ,-J 39 by co-dissolving pharmaceutical compounds and crystal 

co-formers in solvent and then slowly evaporating solvent from the 

composition). 

As to the terminology used in the appealed claims, the Specification 

explains "crystals are de facto examples of self-assembly, i.e.[,] crystals are 

2 
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Appeal 2018-003325 
Application 14/179,862 

comprised from a series of molecular recognition events or supramolecular 

synthons." Id. i12 (citation omitted). 

The Specification explains further that a crystal co-fonner may 

include a functional group that is identical to a functional group on the 

pharmaceutical compound also present in the two-component or multiple­

component salt. See id. i1 9. In the situation where a crystal is formed from 

a pham1aceutical compound and a crystal co-former having an identical 

functional group, that association is termed a "homosynthon[]." See id. 

("Some of these groups can form supramolecular synthons with identical 

groups in similar or different molecules and are termed homosynthons, 

e.g. l] acids and amides."). 

Claim 37 illustrates the appealed subject matter and reads as follows: 

3 7. A pharmaceutical composition comprising a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of a co-crystal comprising supramolecular 
synthons, each supramolecular synthon formed from 
stoichiometric amounts of at least one active pharmaceutical 
ingredient (API) and at least one co-former and each 
supramo lecular synthon comprising an API homosynthon 
formed via non-·covalent hydrogen bonding, 

wherein the API has a first chemical functionality that 
permits formation of API homosynthons through non-covalent 
hydrogen bonding when the API is in its pure form, 

wherein the co-former has a second chemical 
functionality complimentary to the first chemical functionality 
via non-covalent hydrogen bonding, 

wherein said co-fom1er is a solid at room temperature 
and atmospheric pressure when the co-former is in its pure 
form, and 

wherein supramolecular synthons are formed via non­
covalent hydrogen bonding between the first chemical 

3 
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Appeal 2018-003325 
Application 14/179,862 

functionality of the API and the second chemical functionality 
of the co-former. 

Appeal Br. 25. 

The following grounds of rejection are before us for review: 

(1) Claims 37-50 and 52-58, under 35 U.S.C. § 103(a) as being 

unpatentable over McCoy2 (Ans. 3-6); and 

(2) Claims 37-50 and 52-58, under 35 U.S.C. § 103(a) as being 

unpatentable over Huffman3 (Ans. 6-10). 

OBVIOUSNESS-McCOY 

In rejecting Appellants' claims over McCoy, the Examiner first 

determined that the term "API" in the claims was not entitled to any 

patentable weight because the term was merely directed to an intended use 

of the recited ingredient. Ans. 4-5. The Examiner then summarized the 

disclosures in McCoy, including the formation of co-crystals of amino acids 

with a variety of different co-crystallizer materials. Id. at 5-6. 

Based on those disclosures, the Examiner concluded that it would 

have been obvious "to have envisioned the co-crystals as taught by McCoy 

to have also envisioned that the potential choices of amino acid material and 

cocrystallizer as taught could be formed in combinations with the same 

functionalities, giving rise to a homosynthon, or two different 

[functionalities], giving rise to heterosynthons." Id. at 6. Therefore, the 

Examiner reasoned, "preparing and identifying the cocrystals, as required by 

2 CA 1 148 020 (issued June 14, 1983). 
3 US 3,664,858 (issued May 23, 1972). 

4 
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Appeal 2018-003325 
Application 14/179,862 

the limitations of the instant claims, are well within the scope of the 

teachings of McCoy." Id. 

We reverse this rejection. 

As an initial matter, we find that the Examiner erred in determining 

that the term "API" in Appellants' claims should not be afforded patentable 

weight. It is well settled that during examination, the PTO must interpret 

terms in a claim using "the broadest reasonable meaning of the words in 

their ordinary usage as they would be understood by one of ordinary skill in 

the art, taking into account whatever enlightenment by way of definitions or 

otherwise that may be afforded by the written description contained in the 

applicant's specification." In re Morris, 127 F.3d 1048, 1054 (Fed. Cir. 

1997). 

Under that standard, "words of the claim are generally given their 

ordinary and accustomed meaning, unless it appears ft·om the specification . 

. . that they were used differently by the inventor." In re Paulsen, 30 F.3d 

1475, 1480 (Fed. Cir. 1994) (emphasis added). 

In other words, in "the situation in which a patent applicant has 

elected to be a lexicographer by providing an explicit definition in the 

specification for a claim tem1 ... , the definition selected by the patent 

applicant controls." Renishaw PLC v. Marposs Societa 'per Azioni, 158 

F.3d 1243, 1249 (Fed. Cir. 1998). 

Here, Appellants' Specification expressly defines '"active 

pharmaceutical ingredient (APT)"' as "any biologically active moiety having 

a therapeutic effect on a human or animal suffering from a given 

pathological condition, when administered in a given concentration." Spec. 

~ 48. Because that broad definition encompasses the amino acids included 

5 
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in the co-crystals described in McCoy (see, e.g., McCoy, abstract), the 

Examiner does not persuade us that under the correct standard of claim 

interpretation, it is proper to accord the term API no patentable weight 

We are also not persuaded that the Examiner has articulated a prima 

facie case of obviousness with sufficient specificity. Our reviewing court 

has directed as follows: 

In proceedings before the Patent and Trademark Office, 
the Examiner bears the burden of establishing a prima facie 
case of obviousness based upon the prior art. [The Examiner] 
can satisfy this burden only by showing some objective 
teaching in the prior art or that knowledge generally available to 
one of ordinary skill in the art would lead that individual to 
combine the relevant teachings of the references. 

In re Fritch, 972 F.2d 1260, 1265 (Fed. Cir. 1992) (citations omitted, 

bracketed material in original). 

In the present case, Appellants' claims, as exemplified by claim l 

reproduced above, require the API to be combined with a co-crystal former 

to form a crystal that contains "an API homosynthon." Appeal Br. 25. 

Therefore, to meet the requirements of claim 1, the prior art must 

teach or suggest forming a crystal composed of ( 1) an active pharmaceutical 

ingredient (API) and (2) a second ingredient that contains at least one 

functional group that is identical to a functional group present on the API 

molecule. See Spec. ,-r 9 ( explaining that, when a crystal is formed from a 

pharmaceutical compound and a crystal co-former having an identical 

functional group such as an acid or amide moiety, that association is termed 

a "homosynthon[]"). 

We acknowledge the Examiner's assertions that the compositions of 

Appellants' claims are within the scope of McCoy's teachings, and that a 
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skilled artisan would have envisioned compositions encompassed by 

Appellants' claims from McCoy's disclosures. Ans. 6. 

The Examiner, however, does not identify from the many possible 

combinations of ingredients disclosed by McCoy which specific 

combination of amino acid and cocrystallizer material taught or suggested 

by the reference would result in a crystal in which the API (amino acid) and 

cocrystallizer would have at least one identical functional group, as required 

by Appellants' claims. Nor does the Examiner explain why any particular 

combination of amino acid and cocrystallizer taught or suggested by McCoy 

would have a common identical functional group, or what that common 

identical functional group might be. 

Absent some articulation of the specific combination of amino acid 

and cocrystallizer material disclosed in McCoy that would provide a crystal 

encompassed by Appellants' claims, and an explanation why at least two 

members of that particular combination contain an identical functional group 

that would provide a homosynthon encompassed by Appellants' claims, we 

are not persuaded that the Examiner has provided a sufficiently specific 

evidentiary basis allowing us to sustain the rejection. See KSR Int 'l Co. v. 

Teleflex Inc., 550 U.S. 398,418 (2007) ("[R]ejections on obviousness 

grounds cannot be sustained by mere conclusory statements; instead, there 

must be some articulated reasoning with some rational underpinning to 

support the legal conclusion of obviousness."). Accordingly, for the reasons 

discussed, we reverse the Examiner's rejection of claims 37-50 and 52-58 

for obviousness over McCoy. 

7 
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Application 14/179,862 

OBVIOUSNESS-HUFFMAN 

In rejecting Appellants' claims over Huffman, the Examiner cited 

Huffman as teaching crystal adducts of amines with aromatic hydroxy 

compounds. Ans. 7. The Examiner noted Huffman's teachings that 

numerous different organic compounds were useful in its adducts, and in 

stoichiometric amounts. Id. at 7-9. The Examiner particularly noted 

Huffman's disclosure of forming a crystal adduct containing equimolar 

amounts of salicylic acid and piperidine, as well as a crystal containing 

piperidine and benzoic acid. Id. at 9. 

The Examiner conceded that Huffman differed from Appellants' 

claims in that "Huffman does not teach the co-crystal complexes in 

pharmaceutical compositions." Id. 

The Examiner reasoned, however, that it "would have been obvious to 

one of ordinary skill in the art at the time of the invention to have envisioned 

that the adducts taught by Huffman, while not employed in the 

pharmaceutical art, can be formed regardless of the utility of the adduct." 

Id. (citing In re Dillon, 919 F.2d 688,693 (Fed. Cir. 1990)). 

We reverse this rejection as well. We acknowledge the statement in 

Dillon cited by the Examiner: 

[I]t is not necessary in order to establish a primafacie case of 
obviousness that both a structural similarity between a claimed 
and prior art compound ( or a key component of a composition) 
be shown and that there be a suggestion in or expectation from 
the prior art that the claimed compound or composition will 
have the same or a similar utility as one newly discovered by 
applicant. To the extent that [In re] Wright[, 848 F.2d 1216 
(Fed. Cir. 1988)] suggests or holds to the contrary, it is hereby 
overruled. In particular, the statement that a prim a facie 
obviousness rejection is not supported if no reference shows or 
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suggests the newly-discovered properties and results of a 
claimed structure is not the law. 

In re Dillon, 919 F .2d at 693. 

All of Appellants' independent claims, however, recite 

pharmaceutical compositions that contain a pharmaceutically acceptable 

carrier in addition to the crystal also recited in the claims. See Appeal Br. 25 

(claim l); id. at 26 (claim 41); id. at 28 (claim 52); id. at 29 (claim 53). 

Therefore, in addition to explaining why Huffman would have 

suggested preparing a two-component crystal encompassed by Appellants' 

claims, to demonstrate that the claimed compositions are unpatentable under 

§ 103, the Examiner must also explain why a skilled artisan would have 

considered it obvious to combine that crystal with a pharmaceutical carrier 

to form a pharmaceutical composition. We are not persuaded that the 

Examiner has explained adequately why a skilled artisan would have 

combined the ingredients required by the Appellants' claims to produce a 

pharmaceutical composition encompassed by the claims. 

The Examiner contends that Huffman does disclose combining its 

crystals with pharmaceutically acceptable ingredients, such as water. Ans. 

12 (citing Huffman, Example 10). The composition disclosed in Huffman's 

Example 10, however, also contains ninhydrin, and rather than being a 

pharmaceutical composition, is instead applied to a sheet of paper and used 

in a thermographic copying process. See Huffman, 4:70-75. We are not 

persuaded that the Examiner has explained adequately why adding water to a 

crystal-containing composition that also contains ninhydrin, for ultimate use 

in a thennographic copying process, would have suggested including 
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Huffman's crystals in a pharmaceutical composition alongside a 

pharmaceutically acceptable carrier. 

The Examiner contends that "many of the acids taught in Huffman are 

in fact commonly employed in the pham1aceutical art, namely acids of 

ascorbic, succinic, malonic, oxalic, glyoxylic, and glycolic." Ans. 12. 

Rather than using those acids to form crystals employed in 

pharmaceutical compositions, however, Huffman uses those acids in 

combination with amines to fonn crystals ultimately deployed in 

thermographic copying processes. See Huffman, 1: 1-2:22. 

Therefore, given that thermographic copying was the sole utility 

disclosed by Huffman for its crystals, the fact that some of the crystals' 

components were also known to be useful in pharmaceutical compositions 

does not persuade us that Huffman would have motivated a skilled artisan to 

include the crystals in pharmaceutical compositions, alongside a 

pharmaceutically acceptable carrier, as recited in Appellants' claims. 

Accordingly, aside from the fact that the Examiner has not explained 

specifically why Huffman's acid/amine combination teaches or suggests a 

crystal composed of a homosynthon, we are not persuaded that Huffman 

teaches or suggests a composition having all of the claimed ingredients. 

Indeed, given that thermographic copying is the sole utility disclosed 

by Huffman for its crystals, we agree with Appellants that the Examiner has 

not explained adequately why Huffman should be considered analogous art. 

See Ans. 12. 

Regarding the use of analogous art in obviousness rejections, our 

reviewing court has stated: 
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Two separate tests define the scope of analogous prior art: (l) 
whether the art is from the same field of endeavor, regardless of 
the problem addressed and, (2) if the reference is not within the 
field of the inventor's endeavor, whether the reference still is 
reasonably pertinent to the particular problem with which the 
inventor is involved. 

In re Bigio, 381 F.3d 1320, 1325 (Fed. Cir. 2004). 

In the present case, as noted above, Huffman's field of endeavor is the 

preparation of compositions useful for thermographic copying on 

heat-sensitive sheets (see Huffman, 1: 1-68), whereas Appellants' invention 

"relates to the application of the concepts of crystal engineering towards the 

design of new pharmaceutical phases that contain more than one molecular 

component." Spec. ,i 7. 

We are not persuaded, therefore, that Huffman is from the same field 

of endeavor as Appellants' invention. We agree with Appellants, moreover, 

that the Examiner has not explained adequately why Huffman's preparation 

of compositions that are advantageous when used in thermographic copying 

processes would have been considered reasonably pertinent to Appellants' 

problem of preparing multi-component pharmaceutical compositions. That 

Huffman may have employed acids that are also useful in preparing 

pharmaceutical compositions (see Ans. 12) does not persuade us that the 

problems faced by Huffman involve any of the same considerations faced 

when preparing multi-component phannaceutical compositions. 

In sum, for the reasons discussed, we reverse the Examiner's rejection 

of claims 37-50 and 52-58 for obviousness over Huffman. 
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SUMMARY 

For the reasons discussed, we reverse both of the Examiner's 

obviousness rejections. 

REVERSED 
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Application/Control Number: 14/179,862 
Art Unit: 1627 

DETAILED ACTION 

Notice of Pre-AIA or AIA Status 

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

provisions. 

Reasons for Allowance 

Page 2 

The claimed invention of "a pharmaceutical composition comprising a 

pharmaceutically acceptable carrier and a therapeutically effective amount of a co­

crystal comprising supramolecular synthons, each supramolecular synthon formed from 

stoichiometric amounts of at least one active pharmaceutical ingredient (API) and at 

least one co-former and each supramolecular synthon comprising an API homosynthon 

formed via non-covalent hydrogen bonding, wherein the API has a first chemical 

functionality that permits formation of API homosynthons through non-covalent 

hydrogen bonding when the API is in its pure form, wherein the co-former has a second 

chemical functionality complimentary to the first chemical functionality via non-covalent 

hydrogen bonding, wherein said co-former is a solid at room temperature and 

atmospheric pressure when the co-former is in its pure form, and wherein 

supramolecular synthons are formed via non-covalent hydrogen bonding between the 

first chemical functionality of the API and the second chemical functionality of the co­

former" is novel and non-obvious. The closest prior art is due to Huffman (US Patent 

3,664,858) of record. Huffman teaches co-crystal complexes or adducts of amines with 

aromatic hydroxy compounds. Huffman uses said complexes in combination with 
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amines to form crystals in thermographic copying processes not in pharmaceutical 

compositions as required by the instant claims. Huffman is considered non-analogous 

art. 

Additionally, the abandonment of application 10/378,956 overcomes the 

outstanding obviousness-type double patenting rejection. 

Thus the claimed invention is rendered neither anticipated nor obvious. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

Claims 37-50 and 52-58 are allowed. 

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

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

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

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

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

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

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

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Sahar Javanmard whose telephone number is (571 )270-

3280. The examiner can normally be reached on Monday-Friday, 9:00-5:00 EST. 

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

supervisor, Sreeni Padmanabhan can be reached on 571-272-0629. The fax phone 

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

273-8300. 

/SAHAR JAVANMARD/ 
Primary Examiner, Art Unit 1627 
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I ! • I ! ! ~ ! 
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ll ll H !lDERWENT ll ll H I 

I S35 i 32 1,,,,,,_ S34 and @pd< "20030303" I US- I AND I OFF ! 2008/09/30! I I J IPGPUB; I I !10:03 I 

I I I~~~~, I I I I 
I I . i EPO; JPO; I I I I 
I I I I DERWENT I I I I l nnnnnn~ ! nnnnnnnnn~n 1 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~n ~ nnnnnnnnnnnn~ ! nnnnnnnnnnnn~ ! nnnnnnnnn~ ~ nnnnnnnnnnnnn ! 

I S36 ! 29 1,,,,,,,,,,,, S34 drug ! US- ! AND ! OFF ! 2008/09/30! I ! , iPGPUB· ! ! 110·04 ! 
\ ' : ' ' ' ~ . ' 
I ! I USPAT· ! ! I ! 
\ ' : ' ' ' ~ ' 
I ! I USOCR· ! ! I ! 
\ ' : j ' ' ~ ' 

I I I FPRS· I I I I 
I I . I EPO; ,JPO; I I ! I 
1~---J ................... ) ...................................................................................... 1 DERWENT_ 1 ........................ 1 ................. ! ......................... 1 

I S37 ! 4 I S36 and @pd< "20030303" I US- ! AND ! OFF I 2008/09/30! 
I I ! IPGPUB· I I !10-04 I 
I I I I USPAT: I I l . I 
I I I I USOCR· I I ! I 
I I ! I FPRS· , I I I I 
\ ' : : ' ' ' ~ ' 
I ! I I EPO· JPO· ! ! I ! 
\ ' : : ' ' ' ' ~ ' 
I I I I DERWENT I I I I 

I S38 ! 228231 i,,',,,,,,,, crystallization I US- : AND : OFF : 2008/09/30: I ! , I PGPUB; ! ! 110:26 ! 
I : l : : ~ : 
I ' I USPAT· ' ' i i 

I ! ! USOCR· ! ! ! ! 
I i I FPRS· , i i l i 

I I ' I EPO; ,JPO; I I I I 
I ........... J ..................... 1 ....................................................................................... 1 DERWENTJ ....................... J ................. 1 ........................ ..1 

I S39 ! 7179 !,,,,,,,,,, S20 S38 ! US- ! AND ! OFF ! 2008/09/30! I ! : iPGPUB· ! ! 110-26 ! 
I I I USPAT.' I I I . I 
\ ' : ' ' ' ~ ' 
I ! I USOCR- ! ! I ! 
\ ' : ' ' ' ~ ' 
I ! I FPRS· ! ! I ! 
I i . I EPO; ,JPO; i i ! i 

1 ............ 1 ................... ..i ..................................................................................... j DERWENT. 1 ........................ 1 ................. j ......................... 1 

I S40 ! 200 ! S20 S38 ! US- ! SAME ! OFF ! 2008/09/30! 
I I ! iPGPUB· I I !10-26 I 
I ! ! ! USPAT.' ! ! ! . ! 
I I I I USOCR· I I l I 
I i I I FPRS· , i i l I 
I i I I EPO; ,JPO; i i ! I 
I ........... J .................... 1 ...................................................................................... J DERWENT_! ...................... J ................. ! ........................ j 
I S41 ! 132 I',,,_ S40 and @pd< "20030303" I US- ! AND ! OFF ! 2008/09/30! 
! ! j !PGPUB· ! ! 110-26 ! 
I I I USPAT: I I I . I 
\ ' : , ' ' ~ ' 
I I I USOCR· I I I I 

I I I I FPRS; , I I ! I 
I I I I EPO· JPO· I I I I 
I ' • l ' ' ' ' ~ , 
I I I I DERWENT I I I I i ............................ j ................................................ ) .......................................................................................................................................................................................................... J ........................................................ ) ........................................................ j ............................................ J .......................................................... ! 
I S42 ! 106 ! S20 S38 ! US- ! WI TH ! OFF ! 2008/09/30! 
I ! ! ! PGPUB; ! ! !10:26 ! 
I I I I USPAT· I I I I 
i i ! ! usocR· i i ~ i 
! ! ! ! ' ! ! ~ ! 
I i i I FPRS· i i I i 
! ! ! ! ' ! ! ~ ! 
I i i I EPO· JPO· i i I i 

i ! I ! DERWENT! ! ~ ! 
i i • I i i ~ i 

11S43 ln4 ! S42 and @pd< "20030303" I US- inND i OFF I 2008/09/30i 
I I ! I PGPUB· I I 110:27 I 
I : : ! ' : : ~ l 
I I I ! USPAT; I I I I 
I : : ' : : ~ l 
I I I I USOCR; I I I I 
I ! • I ! ! ~ ! 
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EAST Search History 

I I I I ~~~;JPO· I I ll I 
l~ __ _J ..................... 1 ...................................................................................... j DERWEN-r.1 ........................ 1 ................. l ......................... 1 

I S55 I 53594 I aspirin ibuprofen flurbiprofen I US- I OR I OFF I 2009/08/31 I 
I I I carbamazepine phenytoin I PGPUB; I I I 07: 18 I 

I I 1,,,,,, acetaminophen I USPAT; I I I 1 
I I : I USOCR· I I I I 
\ ' : ' ' : ~.,,, !,, I I I FPRS· I I ' l i ! . ' . i : 
i : • : EPO, JPO, : ! ~ : 
I I I I DERWENT I I I I I S56 --·1607 ............ : S54 .S55 ..................................................................... : us_ ............... 1 AND ............. 1 OFF ....... : 2009/08/311 

I I I I PGPUB· I I I 07· 18 I 
\ ' : : ' ' ' ~ . ' 
I I I I USPAT· I I I I 
I I I I USOCR· I I I I 
I I I I FPRS· , I I I I 
I I I I EPO; ,JPO; I I I I 
I ........... J ..................... 1 ....................................................................................... 1 DERWENTJ ....................... J ................. 1 ........................ ..1 

I S57 I 335 !,,,,,,,,,, cocrystal I US- I NEAR I OFF I 2009/08/311 I I : I PGPUB· I I I 07· 19 I 
I I I USPAT.' I I I . I 
\ ' : ' ' ' ~ ' 
I I I USOCR- I I I I 
\ ' : ' ' ' ~ ' 
I I I FPRS· I I I I 
I I . I EPO; ,JPO; I I ! I 
1 ............ 1 ................... ..i ..................................................................................... j DERWENT. 1 ........................ 1 ................. j ......................... 1 

I S58 I 13 I S56 S57 I US- I AND I OFF I 2009/08/31 I 
I I I I PGPUB· I I I 07· 19 I 
I I I I USPAT.' I I I . I 
I I I I USOCR· I I I I 
I I I I FPRS· , I I I I 
I I I I EPO; ,JPO; I I ! I 
I ........... J .................... 1 ...................................................................................... J DERWENT_! ...................... ..1 ................. ! ........................ j 
I S59 I 27058 !'=,,,,,,,_ hydrogen bond I US- I ADJ I OFF I 2009/08/31 I I I j IPGPUB· I I 101·20 I 
I I I USPAT.' I I I . I 
\ ' : , ' ' ~ ' 
I I I USOCR· I I I I 
I : ! ' : : ~ I 
I I I FPRS· I I I I 

I I , I EPO; ,JPO; I I ! I 
I ........... ..I ..................... 1 ....................................................................................... 1 DERWENT__i ....................... ..1 ................. j ....................... ...! 
I S60 I 28 I S56 S59 I US- I AND I OFF 12009/08/31 I 
1 I I 'PGPUB· I I 107·20 I 
I I I I USPAT.' I I I . I 
I I I I USOCR; I I ! I 
I I I I FPRS· I I I I 

1 ............ 1 ..................... 1 ........................................................................................ 1 ~~~:~+.1 ........................ 1 ................. 1 .......................... 1 
I S61 I 58 I co-crystal former I US- I ADJ I OFF I 2009/08/31 I 
I I : IPGPUB· I I 101·21 I 
I I I i USPAT; I I I . I 
i i ! ! USOCR; i i ~ i 
I ! j I ! ! ~ ! 
I I Ill, ! FPRS; ! ! I ! I I I I EPO; JPO; I I I I 
I I I DERWENT I I I I innnnnnJ ! ! ! i ! 
I S62 I 14 ! S55 S61 ! US- I AND I OFF I 2009/08/31 ! 
I ! 1 I PGPUB· 1 1 I 07:22 I 
I I ! I USPAT.' ! ! I I 
!, I I 1, USOCR; II.I.II 

I 
I, ! 

I I 11111. I FPRS; : 1,1111 ~ ! I ! · I EPO· JPO· . I I 
I : I ' ' : ~ l 

I I.__ __ _, ! DERWENT ! I I 
lrss3~:·i12904 111active pharmaceutical ingredient i~s-1r7DJ 111OFF 1112009/08/31 I 
I I ! I PGPUB; I I I 08:44 I 
1 ! • I ! ! ~ ! 
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ll ............ ll ..................... 11 ........................................................................................ ll~~w:~+. ll ........................ ll ................. 11 .......................... 1 

I S73 15 I,,,,,, 572 571 I i';;~: (o t I ~~~;io9128I 

I I l~~R; I I I, I 
I i . ! EPO; JPO; ! i ' ' 
I I I I DERWENT I I I I 

lrsi4--l□: ( ("3028420") or ("5521207")) .PN. :IUSPAT :r==7R :[OFF I 2009/09/28: 
I I I I I I I 14·52 I 
~ ~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~-~ ~~~~~ . ~~~~~~~~~~~~~~~~~~~: 

I S75 I 19 I API cocrystal I US- I AND I OFF I 2009/09/281 
I I iPGPUB· I I 115·02 I 
I ! ! USPAT.' ! ! ! . ! 
I ! ! USOCR· ! ! ! ! 
I I I FPR~; , . I I I I 
I : • : EPO, JPO, : : I I 

I .......... J ..................... 1 ..................................................................................... 1 DERWENTj ...................... J ................. J ....................... J 
I S76 IO 1,.,.,,,,,,,,,, ep "0548028" I US- I ADJ I OFF I 2009/09/281 I i : I PGPUB· i i j 15-46 i 
I ! I USPAT.' ! ! I . ! 
\ ' : ' ' ' ~ ' 
I I i USOCR· I I I I 
\ ' : ' ' ' ~ ' 
I I i FPRS· I I I I 
\ ' : ' ' ' ~ ' 
I I i EPO· JPO· I I I I 
I I i I DERWENT I I I i 
I S77 ! 6 !,.,,,,,,,,,,_ supramolecular synthon I US- ! ADJ ! OFF ! 2009/09/281 I i : I PGPUB· i i I 22· 18 I 

I I I USPAT! I I I . I 
I I i USOCR; I I I I 
I I i FPRS· I I I I 
\ ' : j ' ' ~ ' 

I ! . ! EPO; JPO; ! ! ! ! 
I I I I DERWENT I I I I 

I S78 : 20 : US-2711411-$.DI D. OR US-4198507- : US- : OR : OFF : 2009/09/28: 
I ! !$.DID. ORUS-4368197-$.DID. ORUS-!PGPUB; ! ! !23:04 ! 
I ! ! 4994604-$.01 D. OR US-5177262- I USPAT; ! ! ! ! 
I I I $.DID. OR US-5332834-$.DI D. OR US- I USOCR; I I I ! 
I ! i 5338644-$.01 D. OR US-5380867- I EPO; JPO ! ! ! ! 
I I ! $.DID. OR US-5412094-$.DI D. OR US- I I I ! ! 
I I ! 5523090-$.01 D. OR US-5614342- I I I ! I 
I ! ! $.DID. OR US-5998413-$.DI D. OR US- I ! ! ! ! 
I ! ! 6001996-$.01 D. OR US-6268385- I ! ! ! ! 
I ! ! $.DID. OR US-6570036-$.DI D. OR US- I ! ! ! ! 
I ! ! 20030162226-$. DID. OR US- ! ! ! ! ! 
! ! I 20030166581-$. DID. OR US- ! ! ! I ! 
! ! ! 20030224006-$. DID. OR US- ! ! ! ! ! 

I ............ ! ..................... 12004001921.1.-$.DID ........................................ j ........................ ! ........................ ! ................. j ......................... ! 
I S79 i 20 ! US-20040106053-$.DI D. OR US- I US- i OR i OFF I 2009/09/281 
I 120040106055-$.DID. ORUS- !PGPUB; !23:07 I 
I !20040171062-$.DID. ORUS- !usPAT; ! ! 
I ! 20040176335-$.DI D. OR US- ! USOCR; ! ! 
I ! 20050070551-$. DID. OR US- ! EPO; JPO ! ! 
I !20050181041-$.DID.ORUS- 1 ! ! 
I ! 20050169982-$. DID. OR US- I, j I 
I ! 20050252649-$. DID. OR US- 1 I i 
I ! 20050256127-$. DID. OR US-6559293- ! ! ! 
I ! $.DID. OR US-6699840-$.DI D. OR US- ! ! ! 
I ! 20040053853-$. DID. OR US-3536809- ! ! ! 
I !$.DID.ORUS-3598123-$.DID.ORUS-! ! ! 
I ! 3845770-$.DI D. OR US-3916899- ! I i 
I ! $.DID. OR US-4008719-$.DI D. OR US- ! ! ! 
I ! 4267179-$.DI D. OR US-4764604- I j I 
! ! $.DID. ! i ! 
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i'sso 1'15 (us-4916134-$.DID.ORUS-5006513- i'us- 1'0R 1'0FF i'2009/09/28! 
I I $.DID. OR US-5059595-$.DI D. OR US- I PGPUB; I I I 23:08 ! 
I l5073543-$.DID. ORUS-5120548- iusPAT; I I 
I I $.DID. OR US-5354556-$.DI D. OR US- I USOCR; I I 
I I 5414997-$.DI D. OR US-5474997- ! EPO; JPO I I 

I I $.DID. OR US-5591767-$.DI D. OR US- I I I 
I I 5633015-$.DI D. OR US-5639476- i I I I i $.DID. OR US-5661151-$.DI D. OR US- i I I 
I I 5674533-$.DI D. OR US-5707975- I I I : : : : : : : : : 

I S81 ! 35195 I bipyridine phthalaldehyde nicotinamidei US- ! OR ! OFF ! 2010/06/17! 
I I I saccharrin pyridinecarboxylic adj acid I PGPUB; I I I 10: 11 ! 

I I I ~~:~s;'~~~:~~~,:~~~~~yllc adj acid I~~~~. I I I I 
I I I li~W~+I I I I 
I S82 ! 59011 ! aspirin ibuprofen flu rbiprofen ! US- ! OR ! OFF i 2010/ 06/ 17! 
! ! I carbamazepine phenytoin ! PGPUB· ! ! I 10· 12 ! 

I i 1,,,,,,, acetaminophen I USPAT! i i ! · i 
I I I USOCR· I I I I 

I I I FPR~; , . I I I I 
I : • : EPO, JPO, : : i i 

I I I I DERWENT I I I I l nnnnnn~ ! nnnnnnnnn~n ! nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~n ~ nnnnnnnnnnnn~ ! nnnnnnnnnnnn~ ! nnnnnnnnn~ ~ nnnnnnnnnnnnn ! 

lss4 !2951 i,,,',,,,,,,,,_ss1 ss2 !us- !AND !oFF !2010106111! I ! I PGPUB· ! ! I 10· 12 ! 
I I I USPAT: I I I . I 
I I I USOCR· I I I I 
I I I FPRS· , I I I I 

1 ............ 1 .................. ...1 .................................................................................... ...1 ~~~:~+.1 ........................ 1 ................. 1 ......................... I 
I S85 ! 1424 1,,,,,,,,,,,,, co-crystal ! US- ! AND ! OFF ! 2010/06/ 17! I ! I PGPUB; ! ! I 10: 12 ! 

I I I USPAT; I I ! I 
I I I USOCR; I I I I 
I ! I FPRS· ! ! I ! 
\ ' : ' ' ' ~ ' 
I ! I EPO· JPO· ! ! I ! 
\ ' • \ l l ' ' ~ ' 

I I I I DERWENT I I I I 

1S86 :39 :S84S85 :US- :AND :OFF :2010/06/17: 
I ! I ! PGPUB· ! ! I 10· 12 ! 
I I I I USPAT.' I I I . I 

I I I I ~i~iR; I I I I 
: I I : EPO· JPO· I I I I 

I ... , ....... J ...... , ..... , ........ 1 ...... , ..... , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , ..... I DERWENTJ , .. , ..... , ..... , ....... J '"'"'"'"'"" j .. , .. , ..... , ..... , ..... ,J 
iss7 1147955 i(activepharmaceuticalingredient)or !US- !ADJ !OFF 12010/06/171 
I ! ! API ! PGPUB; ! ! ! 10:29 ! 
I i i i USPAT; i i I i 
i j ! ! USOCR; j j ~ j 
! ! 1 ! FPRS· ! ! i ! ! : : ! ' : : ~ : 
! ! i ! EPO; JPO; ! ! ~ ! 
I I I I DERWENT I I I I ! nnnnn~,! nnnnnnnnnn~: nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~• j nnnnnnnnnnn,! nnnnnnnnnnn~,! nnnnnnnnn, i nnnnnnnnnnnn~,! 

Issa !725 !S87S81 !us- !AND !OFF 120101os111! 
I I I !PGPUB· I I 110-29 I 
i j ! ! USPAT: j j ~ . j 

i ! ! ! usocR· ! ! ~ i 
I ! I : ' ! ! ~ ! 
I I : I FPRS· I I I I 
! ! ! ! ' ! ! ~ ! 
I I : I EPO· JPO· I I I I 
I : ! I , , : : ~ l 

I I I ! DERWENT I I I I 

1rss9--1r75 i1S88 S85 i~s-ilAND ioFF i2010/06/17i 
I I ! I PGPUB; I I I 10:29 I 
1 ! • I ! ! ~ ! 
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! USPAT; i 
! USOCR; ! 
!FPRS; I 
i EPO· JPO· 1 1 

\ : : ! l l : : ~ ! 

I ""'"'"'J ""'"'"'"'"'""! ""'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"" ! DERWENTJ ""'"'"'"'"'"'"'J ""'"'"'""" j '"'"'"'"'"'"'"'"J 

I S103 ! 0 !,',,,,,,,,,,,_ S102 and @pd< "20020301" ! US- ! AND ! ON ! 2013/07/26! I ! i PGPUB· ! ! I 12"46 ! 
I ! ! USPAT.' ! ! ! . I 
\ ' : ' ' ' ~ ' 
I ! i USOCR- ! ! I ! 
\ ' : ' ' ' ~ ' 
I ! i FPRS· ! ! I ! 
I I . I EPO; 'JPO; I I ! I 
I"'"""'"! """""""""'J """"""""""""""""""""""""""""""""""""""""""' j DERWENT_!""""""""""""!""""""""' j """""""""""'" ! 
I Si 04 ! 2 I S102 and @pd< "20030301" ! US- ! AND ! ON ! 2013/07/26! 
I i I iPGPUB· i i !12-47 i 
I ! ! ! USPAT.' ! ! I . ! 
I ! I ! USOCR· ! ! ! I 
I I I ! FPRS· ' I I ! I 
I ! ! ! EPO· 'JPO· ! ! ! ! 
1--.. , .. , .... J , .. , .. , .. , .. , .. , .... 1 __ .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .... J DERWENT J , .. , .. , .. , .. , .. , .. , .... J , .. , .. , .. , .. , .. ,i , .. , .. , .. , .. , .. , .. , .. ,, j 
l1s1os 1□4 ! ((MICHAEL) near2 i us- !DR l°FF 12014/04/041 I ! i(ZAWOROTKO)).INV. iPGPUB; ! ! !13:43 ! 
I I I i USPAT I I I I 
I : : ! : : ~ ! 

l[S106 j□! ((BRIAN) near2 (MOULTON)).INV. ! US- iDR rFF ieo14/04/04i 
I ! i ! PGPUB· ! ! I 13"43 I I I I I USPAT' I I ! . i 
l[S107 'DI ((NAIR) near2 (RODRIGUEZ- ! US- !DR rFF 12014/04/041 I ! !HORNEDO)).INV. !PGPUB; ! ! !13:43 ! 
\ ' : : ' ' ~ ' 

I S1.08 -: 27_. .............. : Si 05 .. Si 06.Si 07 ................................................... :~~~AT ......... : OR ................. : ON .......... ; 2014/04/04: 

I ! I ! PGPUB· ! ! ! 13"43 ! 
\ ' : : ' ' ' ~ . ' 
I I I I USPAT· I I I I 

I I I I USOCR; I I I I 
I ! I ! FPRS; ! ! ! I 
I i I i EPO; JPO; i i I I 
I I I I DERWENT I I I I 

I S109 i 8 i (400/424).CCLS. i US- . i OR i OFF 120~4/04/04i 
I i i i PGPUB, i i I 13.44 i 
I I I : USPAT· I I i I 

I ! I ! USOCR· ! ! ! ! 
I I I I ~~~;J~o- I I I I 
I .......... J ..................... 1 ..................................................................................... 1 DERWENTJ ...................... J ................. J ....................... ...1 
I S110 ! 0 ! S108 S109 ! US- ! AND ! ON I 2014/04/04! 
I i I ! PGPUB· i i ! 13"44 i 
I I I I USPATi I I I . I 
I i I i USOCR; i i I I 
I ! i i FPRS· ! ! I I 
\ : : : ' : : ~ : 
I I I I EPO· JPO· I I I I 
I ' : l ' ' ' ' ~ , 
1 I I I DERWENT I I I I i ..................... ..J : ! ! ! ~ ! 

I S111 ! 10 ! S108 and cocrystal I US- ! AND ! ON I 2014/04/04! 
I I I ! PGPUB· I I I 13-44 I ! ! : ! ' ! ! ~ . ! 
I I I I USPAT· I I I I 

i i ! ! usocR· i i ~ i 
I ! : I ' ! ! ~ ! 
I I I I FPRS· I I I I 
! ! : ! ' ! ! ~ ! 
I I I I EPO· JPO· I I I I ! : : ! ' ' : : ~ : 
I I I I DERWENT I I I I 
\ : . \ : : ~ : 

11s112 1n2 I gb "2169601" I US- lnDJ I ON i 2014/04/041 
I I ! I PGPUB; I I I 14:46 I 
i ! i ! USPAT; ! ! ~ ! 
\ ' . \ ' ' ' ~ ' i ! i ! USOCR; ! ! ~ ! 
! ! i ! ! ! ~ ! 
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i i FPRS· i i !l i 

I I ~~j:~+ I I I I 
~~n~n~n~, ' •~n~n~n~n~n~n~•• n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~n~,) , ' •~n~n~n~n~n~n~n~, ' •~n~n~n~n~n~n) ~n~n~n~n~n~n~n~n~ ' 

8113! 2 ! ("5631250").PN. ! US- ! OR ! OFF I 2014/04/07! 
i ! !PGPUB; i i [10:07 i 
I I I USPAT; I I ! I 
i i , USOCR· i i , i 
! ! ! FPRS· , ! ! I ! 
! ! ! EPO· ,JPO· ! ! I ! 
! i I DERWENT! ! I ! 

,,,,,,,,,,,,. J '''''''''''''''''''' • ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ,,,,,,,,,,,,,,,,,,,,,,,. J ,,,,,,,,,,,,,,,,,,,,,,,. J ,,,,,,,,,,,,,,.,.~ ,,,,,,,,,,,,,,,,,,,,,,,,,. J 

S114 !4 GB"1297261" !us- !ADJ !ON !2014/04/07! 
! ! PGPUB; ! ! I 10:20 ! 
! ! USPAT; ! ! I ! 
! ! USOCR; ! ! I ! 
! ! FPRS· ! ! I ! 
' ! . ' . i ' ~ ! ! , EPO, JPO, i ! i i 
! ! DERWENT! ! j ! 

·~··~··~··~··' ·~··~··~··~··~··~··~·. ·~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~··~· ''' ·~··~··~··~·~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

S115 ! 0 ! ("("6559293" I "2711411" I ! US- ! OR ! OFF [ 2014/04/07! 
! ! "20040106052" I "20040171062" I ! PGPUB; ! ! j 11: 10 i 
! ! "4267179" I "4916134" I "5059595" I ! USPAT; ! ! 
! ! "5120548" I "5332834" I "5354556" I ! EPO; JPO; ! ! 
! ! "5661151" I "5674533" I "6001996" I ! DERWENT ! ! 
! ! "2665277" I "5994365" I ! ! ! 
! ! "20070026078" I "20070293674" I ! ! ! 
! !"4853379" I "5935933" I "5952187" I ! ! ! 
! ! "6287295" I "5635535" I "6294186" I ! ! ! 
! ! "4504614" I "5190583" I ! ! ! 
! !"20030162226"1"4008719"1 ! ! ! 
! ! "5073543" I "5412094" I "5591767" I ! ! ! 
! ! "7078526" I "7205413" I ! ! ! 
! !"20020107250"1"20020119193"1 ! ! ! 
! !"5242942"1"5641512"1"5753693"1 ! ! ! 
! ! "6294192" I "6365185" I "6403640" I ! ! ! 
! ! "6420394" I "6488962" I "5006513" I ! ! ! 
! ! "5177262" I "5338644" I "5474997" I ! ! ! 
! ! "6268385" I "7446107" I ! ! ! 
! ! "20020034542" I "20060223794" I ! ! ! 
! ! "20090088443" I "5324351" I ! ! ! 
! ! "5384327" I "5631250" I "5703232" I ! ! ! 
! ! "5760007" I "5932598" I "5998380" I ! ! ! 
! ! "6613790" I "6770705" I ! ! ! 
! ! "20030224006" I "20040053853" I ! ! ! 
! ! "20040106055" I "20050256127" I ! ! ! 
! ! "3916899" I "4368197" I "4994604" I ! ! ! 
! ! "5733566" I "6570036" I "5023092" I ! ! ! 
! ! "7452555" I "20020071857" I ! ! ! 
! ! "2007002151 O" I "3970651" I ! ! ! 
! ! "4513006" I "5286493" I "5736541" I ! ! ! 
! ! "6132420" I "6342249" I "6413965" I i ! ! 
! ! "7459449" I "20030096014" I ! ! ! I ! 
! ! "20040019211" I "20040106053" I ! ! ! ! ! 
! ! "3536809" I "3598123" I "5414997" I ! ! ! ! ! 
! ! "5523090" I "5998413" I "6699840" I ! ! ! ! ! 
! ! "20020006951" I "20020015735" I ! ! ! ! ! 
! ! "20070015841" I "5466823" I ! ! ! ! ! 
! ! "5972986" I "620101 O" I "6283953" I ! ! ! ! ! 
! I "6319903" I "6503884" I ! ! ! ! ! 
! ! "20100331285" I "4385138" I ! ! ! ! ! 
! ! "4442244" I "5358982" I ! ! ! ! ! 
! ! "20040176335" I "20050181041" I ! ! ! ! ! 
! ! "5380867" I "5633015" I "5639476" I ! ! ! ! ! 
! ! "20020013357" I "20020037925" I ! ! ! ! ! 
! I "4008321" I "5273760" I "5356467" I ! ! ! ! ! 
i : ! i i i i 
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EAST Search History 

I ! "54 72712" I "5633272" I "5985902" I ! I I 
I ! "6054136" I "6270787" I "6333050" I I I I 
I i "7132579" 1 "6376616" 1 I I I 
I ! "20050070551" I "20050169982" I I I I 
I i "20050252649" I "3845770" I I I I 
I !"5614342" 1 "3020420" 1 I I I 
I 1 "20070059356" I "6071537" I I I I 
I i "6156781" I "6245357" I "6323266" I I I I 
I i "6348458" I "6368626" I "6375978" I I I I 
I i "6579895" 1 "6913830" 1 I I I 
I i "20050070551" I "4198507" I I I I 
I ! "4764604" I "5707975" I "5521207" I I I I 
I ! "20020042446" I "20030069190" I I I I 
1 I "20060134198" I "4925674" I I I I 
, "4927855" I "5366738" I "5510496" I , , , 
I "5563165" I "5760068" I "6191117" I I I I i 

............ 1 ...................... "6384034").PN.").PN ....................................... j ........................ 1 ........................ 1 ................. j 
S116 i O ! ("("6559293" I "2711411" I i US- i OR i OFF I 2014/04/07! 

I ! "20040106052" I "20040171062" I I PGPUB; I I ! 11: 10 i 
I ! "4267179" I "4916134" I "5059595" I I USPAT; I I 
I ! "5120548" I "5332834" I "5354556" I I USOCR; I I 
I 1"5661151"1"5674533"1"6001996"1 IFPRS; I I 
i i "2665277" I "5994365" I i EPO; JPO; i i 
I i "20070026078" I "20070293674" I ! DERWENT I I 
I i "4853379" I "5935933" I "5952187" I I 
I i "6287295" I "5635535" I "6294186" I I 
I i "4504614" I "5190583" I I 
I i "20030162226" I "4008719" I I 
I ! "5073543" I "5412094" I "5591767" I I 
I ! "7078526" I "7205413" I I 
I ! "20020107250" I "20020119193" I I 
i i "5242942" I "5641512" I "5753693" I i 
I ! "6294192" I "6365185" I "6403640" I I 
I ! "6420394" I "6488962" I "5006513" I I 
I ! "5177262" I "5338644" I "5474997" I I 
I ! "6268385" I "7446107" I I 
I ! "20020034542" I "20060223794" I I 
I ! "20090088443" I "5324351" I I 
i i "5384327" I "5631250" I "5703232" I i 
I ! "5760007" I "5932598" I "5998380" I I 
I ! "6613790" I "6770705" I I 
I ! "20030224006" I "20040053853" I I 
I ! "20040106055" I "20050256127" I I 
I i "3916899" I "4368197" I "4994604" I I 
I 1 "5733566" I "6570036" I "5023092" I I 
i i "7452555" I "20020071857" I i 
I i "20070021510" I "3970651" I I 
I i "4513006" I "5286493" I "5736541" I I 
I i "6132420" I "6342249" I "6413965" I I 
I i "7459449" I "20030096014" I I I i 

i i "20040019211" I "20040106053" I i ! i 
! I "3536809" I "3598123" I "5414997" I ! ! ! 
I I "5523090" I "5998413" I "6699840" I I I I 
I 1"20020006951"1"20020015135"1 I I I 
I I "20070015841" I "5466823" I I I I 
! ! "5972986" I "620101 0" I "6283953" I ! I ! 
I I "6319903" 1 "6503884" 1 I I I 
I I "20100331285" I "4385138" I I I I 
I I "4442244" 1 "5358982" 1 I I I 
I 1"20040176335" I "20050181041" I I I I 
I I "5380867" I "5633015" I "5639476" I I I I 
I I "20020013357" I "20020037925" I I I I 
I ! "4008321" I "5273760" I "5356467" I I I I 
I I "5472712" I "5633272" I "5985902" I I I I 
; : ; ~ ! 
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I ! "6054136" I "6270787" I "6333050" I ! I I 
I i "7132579" 1 "6376616" 1 I I I 
I ! "20050070551" I "20050169982" I I I I 
I ! "20050252649" I "3845770" I I I I 
I !"5614342" I "3020420" I I I I 
I 1 "20070059356" I "6071537" I I I I 
I 1 "6156781" I "6245357" I "6323266" I I I I 
I i "6348458" I "6368626" I "6375978" I I I I 
I i "6579895" 1 "6913830" 1 I I I 
1 !"20050010551"1"4198507"1 I I I 
I i "4764604" I "5707975" I "5521207" I I I I 
I ! "20020042446" I "20030069190" I I I I 
I ! "20060134198" I "4925674" I I I I 
, "4927855" I "5366738" I "5510496" I , , , 
! "5563165" I "5760068" I "6191117" I I ! ! I 

............ 1 ...................... "6384034"}:PN.").PN ....................................... ..! ........................ 1 ........................ 1 ................. ~ 
S117 ! 467 ! ("6559293" I "2711411" I I US- ! OR ! ON ! 2014/04/071 

I ! "20040106052" I "20040171062" I I PGPUB; I I ! 11: 12 I 
I ! "4267179" I "4916134" I "5059595" I I USPAT; I I 
I i "5120548" I "5332834" I "5354556" I ! USOCR; I I 
I !"5661151"1"5674533"1"6001996"1 !FPRS; I I 
I i "2665277" I "5994365" I ! EPO; JPO; I I 
I 1 "20070026078" I "20070293674" I I 

I !"4853379" I "5935933" I "5952187" I I 
I i "6287295" I "5635535" I "6294186" I I 
I i "4504614" I "5190583" I I 
I i "20030162226" I "4008719" I I 
I i "5073543" I "5412094" I "5591767" I I 
I ! "7078526" I "7205413" I I 
I ! "20020107250" I "20020119193" I I 
, i "5242942" I "5641512" I "5753693" I , 
I ! "6294192" I "6365185" I "6403640" I I 
I ! "6420394" I "6488962" I "5006513" I I 
I ! "5177262" I "5338644" I "5474997" I I 
I ! "6268385" I "7446107" I I 
I ! "20020034542" I "20060223794" I I 
I ! "20090088443" I "5324351" I I 
I ! "5384327" I "5631250" I "5703232" I I 
I ! "5760007" I "5932598" I "5998380" I I 
I ! "6613790" I "6770705" I I 
I ! "20030224006" I "20040053853" I I 
I ! "20040106055" I "20050256127" I I 
I i "3916899" I "4368197" I "4994604" I I 
I 1 "5733566" I "6570036" I "5023092" I I 

I i "7452555" I "20020071857" I I 
I i "20070021510" I "3970651" I I 
I i "4513006" I "5286493" I "5736541" I I 
I i "6132420" I "6342249" I "6413965" I I 
I i "7459449" I "20030096014" I I 
, i "20040019211" I "20040106053" I , 1 1 

i "3536809" I "3598123" I "5414997" I ! i 
i "5523090" I "5998413" I "6699840" I ! i 
I "20020006951" I "20020015735" I I I 
i "20070015841" I "5466823" I I i 
I "5972986" I "620101 O" I "6283953" I I I 
I "6319903" I "6503884" I ! i 
I "20100331285" I "4385138" I I I 
i "4442244" I "5358982" I ! I 
!"20040176335" I "20050181041" I ! i 
I "5380867" I "5633015" I "5639476" I I I 
i "20020013357" I "20020037925" I I i 
I "4008321" I "5273760" I "5356467" I I I 
I "5472712" I "5633272" I "5985902" I ! i 
I "6054136" I "6270787" I "6333050" I ! i 
: ~ ! 
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! "7132579" I "6376616" I 
! "20050070551" I "20050169982" I 
! "20050252649" I "3845770" I 
:"5614342" I "3020420" I 
I "20070059356" I "6071537" I 
! "6156781" I "6245357" I "6323266" I 
! "6348458" I "6368626" I "6375978" I 
! "6579895" I "6913830" I 
! "20050070551" I "4198507" I 
! "4764604" I "5707975" I "5521207" I 
! "20020042446" I "20030069190" I 
i "20060134198" I "4925674" I 
i "4927855" I "5366738" I "5510496" I 
i "5563165" I "5760068" I "6191117" I 

IIIS124j:n8 i:wo "2004078161" I US- . lnDJ ION 12014/12/121 
i PGPUB· i i ! 13:53 I 

! ! 1 ! USPAT:, ! ! ~ j 

Ill I:, II, I USOCR; I I ! I I FPRS; I I ! I 
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lt ____________ ll___ __________________ ll_ ____________________________________________________________________________________ Jl~~d~~i_ll___ ______________________ ll___ ______________ Jl __________________________ l 
ls12511611 icarbamazepine.ti. or !US- !OR ION 12014/12/121 
I I I carbamazepine.ab. I PGPUB· I I I 14·03 I 
I I I USPAT.' I I I . I 
\ ' : ' ' ' ~ ' 
I ! I USOCR- ! ! I ! 
\ ' : ' ' ' ~ ' 
I ! I FPRS· ! ! I ! 
I I . I EPO; 'JPO; I I I I 

I --·--·--·--· I --·--·--·--·--·--·_J ·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--.I DERWENT_ I --·--·--·--·--·--·--·--· I --·--·--·--·----· ~ --·--·--·--·--·--·--·--·--1 
I S126 ! 8069 1,,,,,,,,,,,,, aspirin.ti. or aspirin.ab. ! US- ! OR ! ON ! 2014/12/12! I I IPGPUB; I I j14:03 I 
I I I USPAT· I I I I 
I I I USOCR· I I I I 
I I I FPRS· ' I I I I 
I I . I EPO; 'JPO; I I I I 

1 .. --·--·--·j __ .. ____ .. ____ .. ____ 1 .. ---. .. ---. .. ---. .. ---. .. ---. .. ---. .. ---. .. ---. .. ---. .. ---. .. ---. .. ---. .. ---. .. ---..J DERWENT _I -. .. ---. .. ---. .. ---. .. ..1 .... __ .... __ _. .. l -. .. ---. .. ---. .. --.... __ J 
I S127 ! 22 I,,,,,,,,,,,,_ S125 cocrystal I US- ! AND ! ON I 2014/ 12/ 12! I ! !PGPUB· ! ! 114-04 ! 
I I I USPAT.' I I I . I 
\ ' : , ' ' ~ ' 
I I I USOCR· I I I I 
I : ! ' : : ~ I 
I I I FPRS· I I I I 

I I . I EPO; 'JPO; I I I I 
I ·--·--·----J ·--·--·--·--·--·-----1 ·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·--·-----I DERWENTj ·--·--·--·--·--·--·----J · __ · __ · __ · __ · ____ j --·--·--·--·--·--·--·--J I S128 ! 2 I ("6559293").PN. I US- ! OR ! OFF I 2015/09/29! 
I I I IPGPUB· I I 110·03 I 
I I I I USPAT.' I I I . I 
I I I I USOCR; I I I I 
I ! I I FPRS· ! ! I ! 
I I I I EPO· ,JPO· I I I I 
1 ____________ 1 __________________ j ______________________________________________________________________________________ __! DERWENT. I ________________________ I _________________ I __________________________ 1 

I S129 ! 9 !,,,,,,,,,,,,, aspirin cocrystal ! US- ! NEAR ! OFF I 2015/09/29! I ! IPGPUB· ! ! !10-03 ! 
I I ! USPAT: I I I . I 

I I I USOCR; I I I I 
I I I FPRS; I I I I 
I I . I EPO; JPO; I I I I 
I I I I DERWENT I I I I 

I S130 : 22 i,,',,,,,,,,,, almarrson : US- : NEAR : OFF : 2015/09/29: I ! IPGPUB· ! ! 110-03 ! 
I I I USPAT: I I I . I 
I I I USOCR· I I I I 
I I I FPR~; ' . I I I I 
I ' • I EPO, JPO, ' ' i i I __________ J __________________ . __ I __________________________________________________________________________________ . __ I DERWENTj ______________________ J ____________ _. ... J ______________________ .J 
I S131 ! 935 1,,,,,, almarsson ! US- ! NEAR ! OFF I 2015/09/29! 
I I IPGPUB· I I !10-03 I 
I I ! USPAT.' I I I . I 
\ ' : ' ' ' ~ ' 

I I i i USOCR; I I I I 
I ! i I ! ! ~ ! 
! ! : ! FPRS; ! ! I ! 

I I I,,_ ! EPO; JPO; i i ~ i 
I I I DERWENT I I I I ! ...................... J ! ! ! ~ ! 
I S132 ! 1409 ! cocrystal ! US- ! NEAR ! OFF I 2015/09/29! 
I I I IPGPUB· I I 110-03 I ! ! : ! ' ! ! ~ . ! 
I I I I USPAT· I I I I 

i i ! ! usocR· i i ~ i 
I ! : I ' ! ! ~ ! 
I I I I FPRS· I I I I 
! ! : ! ' ! ! ~ ! 
I I I I EPO· JPO· I I I I ! : : ! ' ' : : ~ : 
I I I I DERWENT I I I I 
\ : . \ : : ~ : 

l[s1331n1 11s131 S132 lus- 1r7ND !OFF i2015/09/291 
I I ! iPGPUB; I I 110:03 I 
i ! i ! USPAT; ! ! ~ ! 
1 ! : I , ! ! ~ ! 
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! PGPUB; I 10·03 1 

! USPAT; I . ! 

'usoce I 1 , , , 1~~,J~;, , , I 
I ""'"'"'j """""""""" I """"""""""""""""""""""""""""""""""""""""""'" ! DERWENT j """""""""""j """"""""I """"""""""""j 
I S143 ! 13255 I active pharmaceutical ingredient ! US- ! ADJ ! OFF ! 2015/09/29! 
I ! IPGPUB· ! ! 110·03 ! 
\ ' : ' ' ' ~ . ' 
I ! I USPAT· ! ! I ! 
\ ' : ' ' ' ~ ' 
I ! I USOCR- ! ! I ! 
\ ' : ' ' ' ~ ' 
I I I FPRS· I I I I 
I : ! ' : : ~ I 
I ! . ! EPO; JPO; ! ! ! ! 

I .. , .. , .. , .. J """""""""'"I """"""""""""""""""""""""""""""""""""""""""'" ! DERWENTj """""""""""J """""""'" 1 _______________________ J 
I S144 ! 148 I S139 S143 ! US- ! AND ! OFF ! 2015/09/29! 
I I I IPGPUB· I I !10-03 I 
I ! ! ! USPAT: ! ! ! . ! 
I i I ! USOCR· i i I I 
I ! ! ! FPRS· , ! ! I ! 
I ! I ! EPO· ,JPO· ! ! I ! 
I i I I DERWENT i i I i 
I S145 ! 10 I'=,,,,,,,, heterosynthon ! US- ! ADJ ! OFF ! 2015/09/291 I ! I IPGPUB· ! ! 110-03 ! 
I I ! USPAT: I I ! . I 
I : ! ' : : ~ I 
I I I USOCR· I I I I 

I i ! FPRS· , i i I i 
\ ' : ' ' ' ~ ' 

I ! . ! EPO; JPO; ! ! I I 
I I I I DERWENT I I I I l nnnnnn~ ! nnnnnnnnn~n ! nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~n ~ nnnnnnnnnnnn~ ! nnnnnnnnnnnn~ ! nnnnnnnnn~ ~ nnnnnnnnnnnnn ! 
I S146 ! 106773 I aspirin ibuprofen flurbiprofen ! US- ! OR ! OFF ! 2015/09/291 
I I I carbamazepine phenytoin I PGPUB· I I I 10·03 I 
I I 1,. acetaminophen ! USPAT: ! ! I · ! 
I ! I ! USOCR· ! ! I ! 

l ............ 1 ..................... 1 ....................................................................................... li~:+.1 ........................ 1 ............. l ......................... 1 
I S147 ! 4858 !'=,,,,,,,_ co crystal ! US- ! ADJ ! OFF ! 2015/09/291 I ! : !PGPUB; ! ! 110:03 ! 

I I I USPAT; I I I I 
I I I USOCR; I I I I 
I ! I FPRS· ! ! I ! 
\ ' : ' ' ' ~ ' 
I ! I EPO· JPO· ! ! I ! 
\ ' • \ l l ' ' ~ ' 

I I I I DERWENT I I I I 

I sT4a-l 694 
1
s146 s147 

1 
us-

1 
AND 

I 
oFF : 2015109129: 

I ! PGPUB; ! 10:03 ! 
I ! USPAT; ! I 
I ! USOCR; I ! 
I ! FPRS· I ! 
\ ' ' ~ ' 
I ! EPO· JPO· ! ! 

I i ~=============: DERWENT I I I 81--49"! 85 ! S146 S147 I US- I SAME I OFF i 2015/09/29i 
I ! ! !PGPUB; ! ! !10:03 ! 
i ! i ! USPAT; ! ! ~ ! 
\ \ . \ ' \ \ ~ \ 

i ! i ! USOCR; ! ! ~ ! 
! ! ! ! FPRS· ! ! i ! ! : : ! ' : : ~ : 
! ! i ! EPO; JPO; ! ! ~ ! 
I I I I DERWENT I I I I ! nnnnn~,! nnnnnnnnnn~: nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~• j nnnnnnnnnnn,! nnnnnnnnnnn~,! nnnnnnnnn, i nnnnnnnnnnnn~,! 

I S150 12 I S148 and @pd< "20020301" ! US- I AND I OFF I 2015/09/291 
I I I !PGPUB; I I !1Q·03 I 
i j ! !, USPAT·, j j ~ . j 
! ! ! ! ! I ! 
I I : I, USOCR; I I I I 
! ! ! ! ! I ! 
I I : 1_1 FPRS; I I I I 
! ! ! ! ! I ! 
I I : I EPO· JPO· I I I I 
! ! ! \I! ' ' ! ! I ! 
I ! • ! ! ~ ! 
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ll ll ![ !lDERWENT ll ll H I 

I S151 i 1409 1,,,,,,_ cocrystal I US- I NEAR I OFF ! 2015/09/29 ! 
I ! J IPGPUB; I I 110-03 ! 

I I I~~~~, I I I I 
I I . i EPO; JPO; I I I I 
I I I I DERWENT I I I I l nnnnnn~ ! nnnnnnnnn~n 1 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~n ~ nnnnnnnnnnnn~ ! nnnnnnnnnnnn~ ! nnnnnnnnn~ ~ nnnnnnnnnnnnn ! 

I S152 ! 266 1,,,,,,,,,,,, S146 S151 ! US- ! AND ! OFF ! 2015/09/29! I ! , iPGPUB· ! ! 110·03 ! 
\ ' : ' ' ' ~ . ' 
I ! I USPAT· ! ! I ! 
\ ' : ' ' ' ~ ' 
I ! I USOCR· ! ! I ! 
\ ' : j ' ' ~ ' 

I I I FPRS· I I I I 
I I . I EPO; ,JPO; I I ! I 
l~ ___ J ..................... 1 ...................................................................................... j DERWENT_ 1 ........................ 1 ................. j ......................... 1 

I S153 ! 464 I'',,,,,,,, co crystal.ti. ! US- ! ADJ ! OFF ! 2015/09/29! I I j iPGPUB· I I !10-03 i 
I I ! USPAT: I I ! . I 
\ ' : ' ' ' ~ ' 
I ! I USOCR· ! ! I ! 
\ ' : ' ' ' ~ ' 
I ! I FPRS· ! ! I ! 
I I . I EPO; ,JPO; I I ! I 
I I I I DERWENT I I I I I S1 ·541 80 ............... : S1 53 ·drug ................................................................. : US-............... 1 AND ............. 1 OFF.......: 2015/ 09/ 291 

I ! I iPGPUB· ! ! 110-03 ! 
\ ' : : ' ' ' ~ . ' 
I I I I USPAT· I I I I 
I ! I ! USOCR· ! ! ! I 
I I I I FPRS· , I I I I 
I I I I EPO; ,JPO; I I I I 
I ........... J ..................... 1 ....................................................................................... 1 DERWENTJ ....................... J ................. 1 ........................ ..1 
I S155 ! 2083 I Pharmaceutical co adj crystal ! US- ! AND ! OFF ! 2015/09/29! 
I ! I compositions drugs I PGPUB· ! ! I 10·03 I 
I I I USPAT.' I I I . I 
\ ' : ' ' ' ~ ' 
I ! I USOCR- ! ! I I 
\ ' : ' ' ' ~ ' 
I ! I FPRS· ! ! I I 
I I . I EPO; ,JPO; I I ! I 
1 ............ 1 ................... ..i ..................................................................................... j DERWENT. 1 ........................ 1 ................. j ......................... 1 

I S156 ! 2497 I Pharmaceutical co adj crystal ! US- ! AND ! OFF ! 2015/09/291 

I I I'',,,,, composition drug I PGPUB; I I 110:03 I I I \ I USPAT· I I I I 
I I I USOCR· I I I I 
I I I FPRS· , I I I I 

I I . I EPO; ,JPO; I I ! I 
I ........... J .................... 1 ...................................................................................... J DERWENT_! ...................... J ................. ! ........................ j 
IS157 !2497 !Pharmaceutical (co adj crystal) IUS- !AND !OFF !2015/09/29! 
I ! 1,,,_ composition drug ! PGPUB· ! ! 110·03 I I I : I USPAT.' I I I . I 
\ ' : , ' ' ~ ' 
I I I USOCR· I I I I 

I I I I FPRS; , I I ! I 
I I I I EPO· JPO· I I I I 
I ' • l ' ' ' ' ~ , 
I I I I DERWENT I I I I I : • I : : ~ : 

1s158 i99 !Pharmaceutical (co adj crystal) !US- isAME ioFF i2015/09/29i 
I I I composition drug I PGPUB; I I I 10:03 I 
I I I I USPAT· I I I I 

i i ! ! usocR· i i ~ i 
! ! ! ! ' ! ! ~ ! 
I ' ' I FPRS· ' ' I ' ! ! ! ! ' ! ! ~ ! 
I ' ' I EPO· JPO· ' ' I ' 
i ! I ! DERWENT! ! ~ ! 
i ' • I ' ' ~ ' 

lls1s91na IS157and@pd<"20030303" 1us- lnND IOFF l2015/09/29i 
I I ! IPGPUB; I I 110:03 I 
i j ! ! USPAT; j j ~ j 
i j ! ! USOCR; j j ~ j 
1 ! • I ! ! ~ ! 
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I I I FPRS· ll i I : : ! ' : : ~ : 
I I I I EPO· JPO· I I I I 

l~ __ _J ..................... 1 ...................................................................................... j DERWEN-r.1 ........................ 1 ................. l ......................... 1 

I S160 I 846 !',,,,,,,,, crystal engineering I US- I ADJ ! OFF I 2015/09/291 I I : !PGPUB; I I 110:03 I 
I I i USPAT· I ! I i 
i : : ' : : : I 
I i i USOCR· i I I 1 

\ : : ' : : ~.,,,, !,,_ I i i FPRS· i I 1 
l i ! . ' . i : 
i : • : EPO, JPO, : ! , , 
I I I i DERWENT I I I I 

I s1.61 ·136 ............... : S160. and ·@pd< "20030303" ......................... : us_ ............... 1 AND ............. 1 OFF ....... : 2015/09/291 

I I i IPGPUB· I I 110•03 I 
\ ' : : ' ' ' ~ . ' 
I i i i USPAT· i i I i 
I I I I USOCR· I I I I 
I ! I ! FPRS· , ! ! I I 
I I I I EPO; ,JPO; I I I I 
I ........... J ..................... 1 ....................................................................................... 1 DERWENTJ ....................... J ................. 1 ........................ ..1 

I S162 1487 !,,,,,,,,,, S160 drug I US- I AND I OFF I 2015/09/291 I I : iPGPUB· I I 110·03 I 
I ! ! USPAT.' ! ! I . I 
\ ' : ' ' ' : ' 
I I i USOCR- I I I I 
\ ' : ' ' ' : ' 
I I i FPRS· I I I I 
I i . I EPO; ,JPO; i i I i 
1 ............ ! ................... J ..................................................................................... j DERWENT. 1 ........................ 1 ................. j _. ....................... ! 
I S163 14 I S162 and @pd< "20030303" I US- I AND I OFF I 2015/09/291 
I i I IPGPUB· i i 110•03 i 
I I I I USPAT.' I I I . I 
I ! I ! USOCR· ! ! I I 
I i I ! FPRS· , i i I I 
I i I I EPO; ,JPO; i i I I 
I ........... J .................... 1 ...................................................................................... J DERWENT_! ...................... ..1 ................. ! ........................ j 
I S164 I 426683 !',,,,,,,,_ crystallization i US- I AND I OFF I 2015/09/291 I I j IPGPUB· I I 110•03 I 
I ! ! USPAT.' ! ! I . I 
\ ' : , ' ' : ' 
I I I USOCR· I I I I 
I : ! ' : : ~ ! 
I I I FPRS· I I I I 

I I , I EPO; ,JPO; I I I I 
I ........... ..I ..................... 1 ....................................................................................... 1 DERWENT__i ....................... ..1 ................. j ....................... ...! 
I S165 ! 17905 !',,,,,,,,, S146 S1 64 i US- ! AND ! OFF 12015/ 09/ 29 ! 1 I j 1 PGPUB· I I 110·03 I 
I ! ! USPAT.' ! ! I . ! 
I ! ! USOCR· ! ! I ! 
I ! ! FPRS· , ! ! I ! 

I ............ 1 ..................... 1 ........................................................................................ I ~~~:~+.1 ........................ 1 ................. 1 .......................... 1 
I S166 I 413 I S146 S164 I US- I SAME I OFF I 2015/09/291 
I I I IPGPUB· I I 110•03 I 
\ ' : : ' ' ' : . ' 

I i I I USPAT; i i I i 
i j ! ! USOCR; j j ~ j 
! ! ! ! FPRS· ! ! i ! 
I : : l ' : : ~ : 
I I I I EPO· JPO· I I I I 
I ' : l ' ' ' ' ~ , 
1 I I I DERWENT I I I I j,.,.,.,.,.,.,.,.,.,.,.,.,J : ! ! ! i ! 

I S167 I 152 ! S166 and @pd< "20030303" I US- ! AND ! OFF I 2015/09/291 
I I I IPGPUB· I I 110:03 ! 
I ! I ! USPAT.' I I I I 

!, I ! I USOCR; I ! ! I 
I I 1111. ! FPRS; : 1111, ~ ! I I I I EPO· JPO· I I I I ! ! ! ' ' ! ~ : 
I I.__ _ ___, I DERWENT I I ! 

lrs16a1r736 11s146 S164 i~s-11wlTH 1110FF 1112015/09/29! 
1 1 1 IPGPUB· 1 1 110:03 I ! i : ! ' i i ~ ! 
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! USPAT; I 
I USOCR; ! 
IFPRS; I 

I : : I EPO; JPO; : : I I 
I ""'"'"'J ""'"'"'"'"'""! ""'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"'"" ! DERWENTJ ""'"'"'"'"'"'"'J ""'"'"'""" j '"'"'"'"'"'"'"'"J 

I S180 ! 13255 I,,,,,,,,,,,,,_ active pharmaceutical ingredient ! US- ! ADJ ! OFF ! 2015/09/29! I ! iPGPUB· ! ! 110-03 ! 
I I I USPAT.' I I ! . I 
\ ' : ' ' ' ~ ' 
I ! i USOCR- ! ! I ! 
\ ' : ' ' ' ~ ' 
I ! i FPRS· ! ! I ! 
I I . I EPO; 'JPO; I I ! I 
I"'"""'" I """""""""'J """"""""""""""""""""""""""""""""""""""""""' j DERWENT_ I"""""""""""" I""""""""' j """""""""""'" I 
I S181 ! 106773 I aspirin ibuprofen flurbiprofen ! US- ! OR ! OFF ! 2015/09/29! 
I I I carbamazepine phenytoin I PGPUB; I I j 10:03 I 
1 i 1,,,,,,, acetaminophen I USPAT· i i I I I I I USOCR· I I I ! 
I I I FPRS· ' I I I ! 
I I : I EPO; 'JPO; I I I I 
1--.. , .. , .... J , .. , .. , .. , .. , .. , .... 1 __ .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .... J DERWENT_: , .. , .. , .. , .. , .. , .. , .... .! , .. , .. , .. , .. , .. ,1, .. , .. , .. , .. , .. , .. , .. ,, 1 
I S182 I 2807 ! S180 S181 i US- I AND I OFF ! 2015/09/29! 
I I I IPGPUB· I I 110·03 ! 
\ ' : : ' ' ' ~ . ' 
I I I i USPAT· I I I ! 
\ ' : : , ' ' ~ ' 
I I I I USOCR· I I I I 
I : : ! ' : : ~ ! 
I I I I FPRS· I I I I 

I I I I EPO; 'JPO; I I I I 
I .. , .. , .. , .. J .. , .. , .. , .. , .. , ...... ! .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , .. , ...... I DERWENTJ .. , .. , .. , .. , .. , .. , ..... J .. , .. , .. , .. , ..... J .... , .. , .. , .. , .. , .. , .... J 
I s183 I 1409 1,,,,,,,,,,,,, cocrystal I US- I NEAR I OFF 12015/ 09/ 29 ! 1 I 'PGPUB· I I 110·03 I 
I I I USPAT.' I I I . ! 
I I I USOCR· I I I ! 
I I I FPRS· ' I I I ! 

I ............ 1 ..................... 1 ........................................................................................ I ~~~:~+.1 ........................ 1 ................. 1 .......................... 1 
I S184 I 65 I S182 S183 I US- I AND I OFF I 2015/09/29! 
I I I IPGPUB· I I !10•03 ! 
\ ' : : ' ' ' ~ . ' 
I I I I USPAT· I I I I 

I I I I USOCR; I I I I 
I i I i FPRS; i i I I 
I I I I EPO· JPO· I I I I 
\ ' : \ l l ' ' ~ ' 

I I I I DERWENT I I I I 

I S185 : 51165 ; hydrogen bond : US- : ADJ : OFF : 2015/09/29: 
I I iPGPUB· I I 110•03 ! 
I I I USPAT.' I I I . ! 

I I 1~~R; I I I I 
I : • : EPO, JPO, : : : : 

1 ____ J ..................... ! ..................................................................................... ~ DERWENTj ...................... ...1 ................. ! ....................... ...! 
I S186 I 201 I S182 S185 I US- I AND I OFF I 2015/09/29! 
I I I IPGPUB; I I 110:03 I 
i j ! ! USPAT; j j ~ j 
i j ! ! USOCR; j j ~ j 
! ! 1 ! FPRS· ! ! i ! 
I : I l ' : : ~ : 
I I I I EPO· JPO· I I I I 
I ' : l ' ' ' ' ~ , 
1 I I I DERWENT I I I I i ..................... ..J : ! ! ! ~ ! 

I S187 I 592 I co-crystal former I US- I ADJ I OFF I 2015/09/291 
I I I IPGPUB· I I 110•03 I 
i j ! ! USPAT: j j ~ . j 

i ! ! ! usocR· ! ! ~ i 
I ! : I ' ! ! ~ ! 
I I I I FPRS· I I I I 
! ! : ! ' ! ! ~ ! 
I I I I EPO· JPO· I I I I ! : : ! ' ' : : ~ : 
I I I I DERWENT I I I I ! ~ nnnnnnnnnn~ • nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn~ \ nnnnnnnnnnnn~; nnnnnnnnnnnn ; nnnnnnnnn~ ~ nnnnnnnnnnnn~ ; 
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1s1aa11s9 1.s181 S187 l~~~UB; IAND IOFF l~~~g~o9;29I 

I I 1 1~;i~; I I I, I 
I I I i EPO, JPO, I ! : i 

I ____________ _! """"""""""I"""""""""""""""""""""""""""""""""""""""""""__! DERWENT _I """""""""""__! .............. ,,l ........................ j 
I S189 I 13255 1

111111111

• active pharmaceutical ingredient i US- I ADJ I OFF I 2015/09/291 
I I j IPGPUB· I I 110-03 I 
I ! ! USPAT: ! ! I . ! 
\ ' : , ' ' ~ ' 
I I I USOCR· I I I I 
I : ! ' : : ~ ! 

I I I FPR~; . I I I I 
I : • : EPO, JPO, : : : : 

I ___________ j """""""""'"I """"""""""""""""""""""""""""""""""""""""""'" ! DERWENTj """""""""""'j """""""'" j """""""""""'J 
I s190 ! 3533 !',,,,,,,,, S189 crystal i US- ! AND ! OFF ! 2015/09/29! 1 I j 'PGPUB· I I 110·03 I 
I ! ! USPAT: ! ! I . ! 
I ! ! USOCR· ! ! I ! 
I ! ! FPRS· , ! ! I ! 

I ____________ I _____________________ 1 ________________________________________________________________________________________ I~~~:~+_ I ________________________ I _________________ I __________________________ I 
I S191 I 164 I S189 cocrystal I US- I AND I OFF I 2015/09/291 
I I I IPGPUB· I I 110-03 I 
\ ' : : ' ' ' ~ . ' 
I I I I USPAT· I I I I 

I I I I USOCR; I I I I 
I i I i FPRS; i i I I 
I I I i EPO· JPO· I I I I 
\ ' : \ l l ' ' ~ ' 

I I I I DERWENT I I I I 

I S192 : 13255 ; active pharmaceutical ingredient : US- : ADJ : OFF : 2015/09/29: 
I I iPGPUB· I I 110-03 I 
I ! ! USPAT: ! ! I . ! 

I I 1~~R; I I I I 
I : • : EPO, JPO, : : : : 

I ____ J """""""""'"i """""""""""""""""""""""""""""""""""""""""'"i DERWENTj """""""""""J """""""'" J """""""""""'J 
I S193 1106773 ! aspirin ibuprofen flurbiprofen I US- I OR I OFF I 2015/09/291 
I i ! carbamazepine phenytoin I PGPUB· i i I 10·03 I 
I i ! acetaminophen i USPAT;' i i 1 · i 
I I i USOCR· I I I I 
\ ' : ' ' ' ~ ' 
I I i FPRS· I I I I 
\ ' : ' ' ' ~ ' 
I I i EPO· JPO· I I I I 
I i i I DERWENT i i I i 
I S194 I 2807 I S193 S192 I US- I AND I OFF I 2015/09/291 
I I I IPGPUB· I I 110-03 I 

I I I I ~~6~~- I I I . I 
I I I I FPRS; , I I I I 
I I I I EPO· JPO· I I I I 

i I ! ! DERWENT I I ~ I 
\ : . \ : : ~ : 

I S195 ! 1050 ! S194 CRYSTAL I US- ! AND ! OFF i 2015/09/29 ! 
I I I !PGPUB; I I 110:03 I 
\ \ . \ \ \ ~ . 
i ! i ! USPAT; ! ! ~ ! 
\ \ . \ \ \ ~ . 
! ! i ! USOCR; ! ! ~ ! 
I I I I FPRS· I I I I 
i ! ! I EPO· 'JPO· ! ! ~ ! 
! ! : : ' ' ! ! ~ ! 
I I I I DERWENT I I I I 
lrs19sl~ (("7452555") or ("7446106") or 11usPAT 1~ OFF i 2015/09/29! 
IL IL__J ("7205413") or ("7078526")).PN. I I~ I 10:03 I 
11S19711767 I phosphate hemihydrate I US- ii7DJ I OFF ! 2015/09/291 
I I I IPGPUB; I I 110:03 I 
i j ! ! USPAT; j j ~ j 
1 ! • I ! ! ~ ! 
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! USOCR; i 
IFPRS; I 
i EPO· JPO· 1 1 

\ : : ! l l : : ~ : 

I .......... J ..................... 1 ....................................................................................... ! DERWENTJ ...................... J ................. j ....................... J 
I S198 i 106773 I aspirin ibuprofen flurbiprofen ! US- i OR i OFF I 2015/09/29! 
I ! I carbamazepine phenytoin I PGPUB· ! ! ! 10·03 ! 
I i I acetaminophen I USPAT! i i i · i 
I ! I USOCR· ! ! i ! 
\ ' : ' ' ' ~ ' 
I ! I FPRS· ! ! i ! 
\ ' : ' ' ' ~ ' 
I ! I EPO· JPO· ! ! i ! 
\ ' • l l l ' ' ~ ' 

I I I I DERWENT I I I I I s1.99 ·: 12 ............... : s198. s197 ................................................................ ; us_ ................. ; AND .............. ; OFF ........ : 2015109;29: 

I ! I IPGPUB· ! ! 110-03 i 
I ! I ! USPAT.' ! ! ! . I 
I I I I USOCR· I I I I 
I I I I FPRS· , I I I I 
I i I I EPO· ,JPO· i i I I 
I ........... J .................... 1 ....................................................................................... I DERWENT J ...................... J ................ 1 ........................ J 
I~□ (.'..~.~.~~~·~·~·~::: ... :~ .. :.:·.~.~~·~·~·~·~:::.:.:.~~.: ............ 1r:Jr==Jf:.J t~~;~.~.~~~~.1 
I S201 1218 i,,,,,,,,,,,,,_ API cocrystal ! US- ! AND ! OFF ! 2015/09/291 I ! iPGPUB; ! ! 110-03 ! 

I I l~E~, I I I. I 
I I . I EPO; ,JPO; I I I I 
1~---J ................... ) ...................................................................................... 1 DERWENT. I ........................ I ................. ! ......................... 1 

I S202 ! 10 i ep "0548028" i US- ! ADJ ! OFF i 2015/09/29! 
I I I !PGPUB· I I !10-03 i 
I I I I USPAT: I I I . I 
I I I I USOCR· I I I I 
I I ! I FPRS· , I I I I 
\ ' : : ' ' ' ~ ' 
I ! I I EPO· JPO· ! ! i I 
\ ' : l l l ' ' ~ ' 

I I I I DERWENT I I I I 

I S203: 37 i,,,,,,,,,,,,_ supramolecular synthon I US- : ADJ : OFF : 2015/09/29: I ! !PGPUB; ! ! 110:03 I 
I : l : : ~ : 
I ' I USPAT· ' ' i i 

I ! ! USOCR· ! ! ! I 
I i I FPRS· , i i I I 
I I ' I EPO; ,JPO; I I I I 
I ........... J ..................... 1 ....................................................................................... ! DERWENT__! ....................... J ................. j ........................ J 
I S204 ! 20 I US-2711411-$.DI D. OR US-4198507- ! US- ! OR ! OFF I 2015/09/291 
I I 1$.DID.ORUS-4368197-$.DID.ORUS-IPGPUB; I I 110:03 I 
I I I 4994604-$.01 D. OR US-5177262- ! USPAT; I I I I 
I I I $.DID. OR US-5332834-$.DI D. OR US- I USOCR; I I I I 
I I I 5338644-$.DI D. OR US-5380867- I EPO; JPO I I ! I 
I I I $.DID. OR US-5412094-$.DI D. OR US- I I I I I 
I i i 5523090-$.DI D. OR US-5614342- i i i I I 
I I I $.01 o. OR us-5998413-$.DI o. OR us- I I I I I 
I I I 6001996-$.01 D. OR US-6268385- I I I I I 
I ! ! $.01 o. OR us-6570036-$.DI o. OR us- I ! ! I ! 
I I I 20030162226-$. DID. OR US- ! I I I I 
I I 120030166581-$.DID. ORUS- I I I I I 
I I I 20030224006-$. DID. OR US- I I I I I 
I ............ I ..................... I 2004001921.1-$. DI □ ........................................ j ....................... 1 ........................ 1 ................. I ........................ 1 

I S205 ! 20 ! US-20040106053-$.01 D. OR US- ! US- ! OR ! OFF I 2015/09/29! 
I I 120040106055-$.DID.ORUS- IPGPUB; I I 110:03 I 
I I !20040111062-$.010. oRus- lusPAT; I I I I 
I ! I 20040176335-$.DI D. OR US- I USOCR; ! ! I ! 
I I I 20050070551-$. DID. OR US- I EPO; JPO I I I I 
I i i20050181041-$.DID.ORUS- I i i I i 
! i : ! i i i ; 
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I 20050169982-$. DID. OR US-
! 20050252649-$. DID. OR US- , 
I 20050256127-$. DID. OR US-6559293- ! 
I $.DID. OR US-6699840-$.DI D. OR US- ! 
I 20040053853-$. DID. OR US-3536809- ! 
I $.DID. OR US-3598123-$.DI D. OR US- ! 
I 3845770-$.DI D. OR US-3916899- ! 
i $.DID. OR US-4008719-$.DI D. OR us-1 
I 4267179-$.DI D. OR US-4764604- i 
: : 

I 

I S206 ! 15 I US-4916134-$.DI D. OR US-5006513- I US- i OR i OFF I 2015/09/29! 
I $.DID. OR US-5059595-$.DI D. OR US- i PGPUB; ! ! I 10:03 ! 
15073543-$.DID. ORUS-5120548- !usPAT; ! ! 
I $.DID. OR US-5354556-$.DI D. OR US- ! USOCR; ! ! 
I 5414997-$.DI D. OR US-5474997- ! EPO; JPO ! ! 
I $.DID. OR US-5591767-$.DI D. OR US- ! ! ! 
i 5633015-$.DI D. OR US-5639476- ! ! ! 

: : : : : : 

I ! i $.DID. OR US-5733566-$.DI D. ! ! ! 1 I 
i ~---..... . ' ~ 
I S207 ! 66573 I bipyridine phthalaldehyde nicotinamidei US- ! OR ! OFF I 2015/09/29! 
I I I saccharrin pyridinecarboxylic adj acid I PGPUB; I I ! 10:03 i 
I i I nitroisophthalic adj acid ! USPAT; i i I i 
I ! ! adamantanetetracarboxylic adj acid ! USOCR; ! ! I ! 
I ! I i FPRS· ! ! I ! 
\ ' : : ' ' ' ~ ' 
I ! I i EPO· JPO· ! ! I ! 
\ ' : : ' ' ' ' ~ ' 
I I I I DERWENT I I I I 

I S208; 106773 : aspirin ibuprofen flurbiprofen I US- ; OR ; OFF ; 2015/09/29; 
I ! I carbamazepine phenytoin i PGPUB; ! ! 110:03 ! 
I : . l : : ~ : 
1 1 1

1111111 

acetaminophen I USPAT· 1 1 1 1 
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To: 
From: 

Patents_eOfficeAction@WolfGreenfield.com,WGS_eOfficeAction@WolfGreenfield.com, 
PAIR_eOfficeAction@uspto.gov 

Cc: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 23628 

Nov 20, 2019 03:36:33 AM 

Dear PAIR Customer: 

WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC AVENUE 
BOSTON, MA 02210-2206 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 23628 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 14/179,862 Zaworotko et al. 

Examiner Art Unit 

SAHARJAVANMARD 1627 

✓ Rejected - Cancelled N Non-Elected A Appeal 

- Allowed Restricted I Interference 0 Objected -

CLAIMS 

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

CLAIM DATE 
Final Original 03/21/2014 10/20/2014 09/29/2015 07/08/2016 11/13/2019 

1 - - - - -
2 - - - - -
3 - - - - -
4 - - - - -
5 - - - - -
6 - - - - -
7 - - - - -
8 - - - - -
9 - - - - -
10 - - - - -
11 - - - - -
12 - - - - -
13 - - - - -
14 - - - - -
15 - - - - -
16 - - - - -
17 - - - - -
18 - - - - -
19 - - - - -
20 - - - - -
21 - - - - -
22 - - - - -
23 - - - - -
24 - - - - -
25 - - - - -
26 - - - - -
27 - - - - -
28 - - - - -
29 - - - - -
30 - - - - -
31 - - - - -
32 - - - - -
33 - - - - -
34 - - - - -
35 - - - - -
36 - - - - -

1 37 ✓ ✓ ✓ ✓ = 
11 38 ✓ ✓ ✓ ✓ = 
12 39 ✓ ✓ ✓ ✓ = 
13 40 ✓ ✓ ✓ ✓ = 
9 41 ✓ ✓ ✓ ✓ = 
14 42 ✓ ✓ ✓ ✓ = 

U.S. Patent and Trademark Office Part of Paper No.: 20200218 
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Index of Claims 

CLAIM 
Final Original 03/21/2014 

15 43 ✓ 

16 44 ✓ 

2 45 ✓ 

3 46 ✓ 

4 47 ✓ 

5 48 ✓ 

6 49 ✓ 

17 50 ✓ 

51 ✓ 

10 52 ✓ 

21 53 ✓ 

7 54 ✓ 

8 55 ✓ 

18 56 
19 57 
20 58 

U.S. Patent and Trademark Office 

Application/Control No. 

14/179,862 

Examiner 

SAHARJAVANMARD 

10/20/2014 09/29/2015 07/08/2016 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

- - -
✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

Page 2 of 2 

DATE 

Applicant(s)/Patent Under Reexamination 

Zaworotko et al. 

Art Unit 
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11/13/2019 
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= 
= 
= 
= 
= 
= 
-
= 
= 
= 
= 
= 
= 
= 
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APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 1 I of I 27 

1627 Sahar Javanmard 

U.S. PATENT DOCUMENTS 

Examiner's Cite 
U.S. Patent Document 

Name of Patentee or Applicant of Cited 
Date of Publication or Issue 

Initials# No. Kind Document 
of Cited Document 

Number 
Code MM-DD-YYYY 

2,554,816 Clapp et al. 05-29-1951 

2,665,277 Homeyer et al. 01-05-1954 

2,711,411 Holbert et al. 06-21-1955 
2,980,679 Gianfranco 04-18-1961 

3,028,420 Petrow et al. 04-03-1962 

3,536,809 Schaller et al. 04-09-1991 

3,598,123 Zaffaroni 08-10-1971 

3,845,770 Theeuwes et al. 11-05-1974 

3,916,899 Theeuwes et al. 11-04-1975 

3,970,651 Kaplan et al. 07-20-1976 

4,008,321 Kamishita et al. 02-15-1977 

4,008,719 Theeuwes et al. 02-22-1977 

4,198,507 Barry et al. 04-15-1980 

4,267,179 Heeres et al. 05-12-1981 

4,368,197 Shefter et al. 01-11-1983 

4,513,006 Maryanoff et al. 04-23-1995 

4,764,604 Muller 08-16-1988 
4,792,569 Ma.ryanoff et al. 12-20-1988 

4,853,379 Shroot et al. 08-01-1989 

4,916,134 Heeres et al. 04-10-1990 

4,925,674 Giannini et al. 05-15-1990 

4,927,855 Lafon 05-22-1990 

4,994,604 Tung et al. 02-19-1991 

5,006,513 Hector et al. 04-09-1991 
5,023,092 DuRoss 07-11-1991 

5,059,595 Le Grazie 10-22-1991 

5,073,543 Marshall et al. 12-17-1991 

5,120,548 McClelland et al. 06-09-1992 

5,177,262 Taylor et al. 01-15-1993 

5,242,942 Costanzo et al. 09-07-1993 
5,258,402 Maryanoff 11-02-1993 

5,273,760 Oshlack et al. 12-28-1993 

5,286,493 Oshlack et al. 02-15-1994 

I EXAMJNER I DATE CONSIDERED, 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 
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APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 2 I of I 27 

5,324,351 Oshlack et al. 06-28-1994 

5,332,834 Bhattacharya et al. 07-26-1994 

5,338,644 Taylor et al. 08-16-1994 

5,354,556 Sparks et al. 10-11-1994 

5,356,467 Oshlack et al. 10-18-1994 

5,366,738 Rork et al. 11-22-1994 

5,380,867 Bhattacharya et al. 01-10-1995 

5,384,327 Costanzo et al. 01-24-1995 

5,387,700 Maryanoff et al. 02-07-1995 

5,412,094 Amos et al. 05-02-1995 

5,414,997 Tailer 05-16-1995 

5,466,823 Talley et al. 11-14-1995 

5,472,712 Oshlack et al. 12-05-1995 

5,474,997 Gray et al. 12-] 2-1995 

5,510,496 Talley et al. 04-23-1996 

5,521,207 Graneto 05-28-1996 

5,523,090 Znaiden et al. 06-04-1996 

5,563,165 Talley et al. 10-08-1996 

5,591,767 Mohr et al. 01-07-1997 

5,614,342 Molaire et al. 03-25-1997 

5,631,250 Bunnell et al. 05-20-1997 

5,633,015 Gilis et al. 05-27-1997 

5,633,272 Talley et al. 05-27-1997 

5,635,535 Wagstaff 06-03-1997 

5,639,476 Oshlack et al. 06-17-1997 

5,641,512 Cimiluca 06-24-1997 

5,661,151 Saksena et al. 08-26-1997 

5,674,533 Santus et al. l 0-07-1997 

5,703,232 Bunnell et al. 12-30-1997 

5,707,975 Francois et al. 01-13-1998 

5,733,566 Lewis 03-31-1998 

5,736,541 Bunnell et al. 04-07-1998 

5,753,688 Talley et al. 05-19-1998 

5,753,693 Shank 05-19-1998 

5,760,007 Shank et al. 06-02-1999 

5,760,068 Talley et al. 06-02-1998 

I EXAMJNER I DATE CONSIDERED, 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 
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APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 3 I of I 27 

5,932,598 Talley et al. 08-03-1999 

5,935,933 Shank et al. 08-10-1999 

5,952,187 Stenglein et al. 09-14-1999 

5,972,986 Seibert et al. 10-26-1999 

5,985,902 Talley et al. 11-] 6-1999 

5,994,365 Zaworotko et al. 11-30-1999 

5,998,380 Ehrenberg et al. 12-07-1999 

5,998,413 Heeres et al. 12-07-1999 

6,001,996 Amos et al. 12-14-1999 

6,054,136 Farah et al. 04-25-2000 

6,071,537 Shank 06-06-2000 

6,132,420 Dionne et al. 10-17-2000 

6,156,781 Talley et al. 12-05-2000 

6,191,117 Bl Kozachuk 02-20-2001 

6,201,010 Bl Cottrell 03-13-2001 

6,245,357 Bl Edgren et al. 06-12-2001 

6,268,385 Bl Whittle et al. 07-31-2001 

6,270,787 Bl Ayer 08-07-2001 

6,283,953 Bl Ayer et al. 09-04-2001 

6,287,295 Bl Chen et al. 09-] 1-2001 

6,294,186 Bl Beerse et al. 09-25-2001 

6,294,192 Bl Patel et al. 09-25-2001 

6,319,903 Bl Carrazana et al. 11-20-2001 

6,323,266 B2 Phillips 11-27-2001 

6,333,050 B2 Wong et al. 12-25-2001 

6,342,249 Bl Wong et al. 01-29-2002 

6,348,458 Bl Hamied et al. 02-19-2002 

6,365,185 Bl Ritschel et al. 04-02-2002 

6,368,626 Bl Bhatt et al. 04-09-2002 

6,375,978 Bl Kleiner et al. 04-23-2002 

6,384,034 B2 Simitchieva et al. 05-07-2002 

6,403,640 Bl Stoner et al. 06-11-2002 

6,413,965 Bl Mylari 07-02-2002 

6,420,394 Bl Supersaxo 07-16-2002 

6,488,962 Bl Berner et al. 12-03-2002 

6,503,884 Bl Ehrenberg et al. 01-07-2003 

I EXAMJNER I DATE CONSIDERED, 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 
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APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
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6,559,293 Bl Almarsson et al. 05-06-2003 

6,570,036 Bl Reuter 05-27-2003 

6,579,895 B2 Karim et al. 06-] 7-2003 

6,613,790 B2 Jeffrey Carter 09-02-2003 

6,699,840 B2 Almarsson, et al. 03-02-2004 

7,078,526 B2 Remenar et al. 07-18-2006 

7,132,579 B2 Neckebrock et al. 11-07-2006 

7,205,413 B2 Morissette et al. 04-] 7-2007 

7,351,695 B2 Almarssoo et al. 04-01-2008 

7,446,107 B2 Remenar et al. 11-04-2008 

7,452,555 B2 Childs 11-18-2008 

7,459,449 B2 Keltjens 12-02-2008 

7,687,091 B2 Moen et al. 03-30-2010 

7,927,613 B2 Almarsson et al. 04-19-2011 

2002-0006951 Al Hageman et al. 01-17-2002 

2002-0013357 Al Nadkarni et al. 01-31-2002 

2002-0015735 Al Hedden et al. 02-07-2002 

2002-0034542 Al Thombre et al. 03-21-2002 

2002-0037925 Al Dewey et al. 03-28-2002 

2002-0042446 Al Dewey et al. 04-] 1-2002 

2002-0071857 Al Kara.di et al. 06-13-2002 

2002-0 l 07250 Al Hariharan et al. 08-08-2002 

2002-0119193 Al Le Trang et al. 08-29-2002 

2003-0069190 Al Abdel-Magid et al. 04-10-2003 

2003-0096014 Al Sherman 05-22-2003 

2003-0162226 Al Cima et al. 08-28-2003 

2003-016658] Al Almarsson et al. 09-04-2003 

2003-0224006 Al Zaworotko et al. 12-04-2003 

2004-001921 1 Al Remenar et al. 01-29-2004 

2004-005 3 85 3 Al Almarsson et al. 03-18-2004 

2004-0106052 Al Molaire 06-03-2004 

2004-0106053 Al Molaire et al. 06-03-2004 

2004-0106055 Al Molaire et al. 06-03-2004 

2004-0171062 Al Hirth et al. 09-02-2004 

2004-0176335 Al Childs 09-09-2004 

2005-0070551 Al Remenar et al. 03-31-2005 

I EXAMJNER I DATE CONSIDERED, 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 
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APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
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2005-0169982 Al Almarsson et al. 08-04-2005 

2005-0181041 Al Goldman 08-18-2005 

2005-0252649 Al Chiu et al. 11-17-2005 

2005-0256127 Al Ku et al. 11-17-2005 

2006-0134198 Al Tawa et al. 06-22-2006 

2006-0223794 Al Bourghol et al. 10-05-2006 

2007-0015841 Al Tawa et al. 01-18-2007 

2007-0021510 Al Hickey et al. 01-25-2007 

2007 -002607 8 Al Almarsson et al. 02-01-2007 

2007-0059356 Al Almarsson et al. 03-15-2007 

2007-0293674 Al Scoppettuolo et al. 12-20-2007 

2009-0088443 Al Remenar et al. 04-02-2009 

2010-0331285 Al Almarsson et al. 12-30-2010 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Date of 

Examiner's Cite 
Office/ Kind 

Name of Patentee or Applicant of Cited Publication of Translation 
Initials # No. Number Document Cited Document (YIN) 

Country Code MM-DD-YYYY 

* CA l 101 840 Sumitomo Chemical Company, Limited 05-26-1981 

* EP 0 283 992 Bl Jans sen Pharma 09-16-1992 

* EP 0 310 122 Al Kaken Pharma 04-05-1989 

* EP 0 413 528 Bl Yu, R. et al. 11-15-1995 

* EP 0 731 795 Bl G.D. Searle & Co. 12-22-1999 

* EP 1 167 355 Al Fako Ilaclari A.S. 01-02-2002 

* EP l 364 649 Al CilagAG 11-26-2003 

* FR 769,586 Chemische Fabrik von Heyden 06-11-1934 y 

* FR 2 849 029 Al Laboratoire L. Lafon et al. 06-25-2004 

* GB l 297 261 A E.R. Squibb & Sons, Inc. 11-22-1972 

* GB 2 169 601 A Tate & Lyle Public Limited Company 07-16-1986 

* IN 182620 Al Bajaj et al. 05-15-1999 

* IT 1303251 Bl Industriale Chimica, S.R.L. 11-06-2000 y 

* JP 46-33588 Sanzu Inc. 10-01-1971 

* JP 54-016494 Yamanouchi Pharmaceutical Co., Ltd. 02-07-1979 y 

* JP 54-095589 Sumitomo Chemical Co. 07-28-1979 

* JP B 46-33588 Sanzu Inc. 10-01-1971 

* WO 94/16733 Al Chiesi Farmaceutici S.P.A. 08-04-1994 

* WO 95/17407 Al Schering Corp 06-29-1995 

* WO 95/23596 Al The Boots Company PLC 09-08-1995 

* WO 96/07331 Al Xyrofin Oy 03-14-1996 

* WO 96/33193 Al Janssen Pharmaceutica N. V. 10-24-1996 
EXAMINER: DA TE CONSIDERED: 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 
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APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
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* WO 98/57967 Al Dong-A Pharmaceutical Co., Ltd. 12-23-1998 

* WO 00/07583 A3 Brookhaven Science Associates 02-17-2000 

* WO 00/32189 Al G.D. Searle & Co. 06-08-2000 

* WO 00/42021 Al Merck Frosst Canada & Co. 07-20-2000 

* WO 00/50020 A2 University of Cincinnati 08-21-2000 

* WO 00/53283 Al Reuter Chemische Apparatebau KG 09-14-2000 

* WO 00/72841 Al Berlant, Jeffrey 12-07-2000 

* WO 01/13904 A2 Ortho-McNeil Pharmaceutical, Inc. 03-01-2001 

* WO 01/41536 A2 Pharmacia Corporation 06-14-2001 

* WO 01/41760 A3 Pharmacia Corporation 06-14-2001 

* WO 01/42221 Al Pharmacia Corporation 06-14-200] 

* WO 01/42222 A2 Pharmacia Corporation 06-14-2001 

* WO 01/45706 Al Pharmacia Corporation 06-28-2001 

* WO 01/51919 A2 Transform Pharmaceuticals, Inc. 07-19-2001 

* WO 01/78724 Al Pharmacia Corporation 10-25-2001 

* WO 01/91750 Al Pharmacia Corporation 12-06-2001 

* WO 01/97853 Al Biochemie Gesellschaft MBH ]2-27-2001 

* WO 02/000627 Al Fako llaclari A.S. 01-03-2002 

* WO 02/010125 Al Teva Pharmaceutical Industries Ltd. 02-07-2002 

* WO 02/056878 A2 Pharmacia Corporation 07-25-2002 

* WO 02/056915 A2 Cephalon, Inc. 07-25-2002 

* WO 02/0623]8 A2 DSMN.V. 08-15-2002 

* WO 02/102376 Al Pharmacia Corporation 12-27-2002 

* WO 03/033462 A2 The Regents of the University of Michigan 04-24-2003 

* WO 03/070738 A2 Transform Pharmaceuticals, Inc. 08-28-2003 

* WO 03/074474 A2 Univ. South Fla. et al. 09-12-2003 

* WO 03/101392 A2 Transform Pharmaceuticals, Inc. 12-11-2003 

* WO 2004/05457 l Al CilagAG 07-01-2004 

* WO 2004/06034 7 A2 Transform Pharmaceuticals, Inc. 07-22-2004 

* WO 2004/07816 l Al Transform Pharmaceuticals, Inc. 09-16-2004 

* WO 2004/07 8163 A2 Transform Pharmaceuticals, Inc. 09-16-2004 

* WO 2004/089313 A2 Transform Pharmaceuticals, Inc. 10-21-2004 

* WO 2005/023198 A2 Transform Pharmaceuticals, Inc. 03-17-2005 

* WO 2005/037424 Al Salvias AG 04-28-2005 

* WO 2005/053612 A2 Shire Laboratories, Inc. 06-16-2005 

* WO 2005/055983 A2 Medcrystalforms, LCC 06-23-2005 

* WO 2005/060968 Al Sepracor, Inc. 07-07-2005 

* WO 2005/077894 Al Transform Pharmaceuticals, Inc. 08-25-2005 

* WO 2005/089375 A2 S.S.C.I., Inc. 09-29-2005 

* WO 2005/094804 Al The Regents of the University of Michigan 10-13-2005 

* WO 2005/118577 Al Transform Pharmaceuticals, Inc. 12-15-2005 

I EXAMJNER I DATE CONSIDERED, 

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. 
Include copy of this form with next communication to Applicant. 
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FORM PT0-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
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I * WO 2006/024930 Al Pharmacia and Upjohn Co., LCC 03-09-2006 

OTHER ART -- NON PATENT LITERATURE DOCUMENTS 

Examiner's Cite 
Include name of the author (in CAP IT AL LETTERS), title of the article (when appropriate), title of the item 

Translation 
Initials# No 

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

European Search Report for Application No. EP 03711407. 1 mailed November 22, 2006 
(U0157.70023EPOO). 
International Search Report for Application No. PCT/US2003/06662 mailed October 24, 2003 
(U0157.70023WOOO). 

* Office Action dated April 13, 2011 in U.S. Application No. 12/861,203. 

* Notice of Reasons for Rejection dated October 8. 2009 for Japanese Application No. 2003-572946. 
11 pages. y 

* Definition of solvate, The Free Dictionary, http://www.thefreedictionary.com/solvate, accessed 
online on 21 July 2009, pp. 1-3. 
The Merck Index, 12tn Ed. Merck & Co., Inc. Whitehouse Station, NJ. 1996. Entries 5683, 9094. 

* Physician's Desk Reference, 56th Ed., pp. 1800-1804, 2002. 

* Physician's Desk Reference, 56th Ed., pp. 2590-2595, 2002. 

* Press Release. "Clinical Development of Topiramate for Obesity Extended to Simplify Dosing, 
Improve Tolerability". http://www.orthomcneil.com/news/article020402.html (February 4, 2002). 
New Jersey, 2 pages. 

* The United States Pharmacopoeia, 23rd Edition, U.S. Phannacopoeia Convention, Inc. Rockville, 
MD, 1995, pp. 1843. 

* AAKEROY, C. et al. "A high-yielding supramolecular reaction"./. Am. Chem. Soc., 2002, 14425-
14432. Vol. 124. 

* AAKEROY. C. et al. "A structural study of 2-amino-5-nitropyridine and 2-amino-3-nitropyridine: 
intermolecular forces and polymorphism"./. Mater. Chem .. 1998, pp. 1385- 1389, Vol. 8, No. 6. 

* AAKEROY, C. et al. "A versatile route to porous solids: organic-inorganic hybrid materials 
assembled through hydrogen bonds" Angew. Chem. Int. Ed., 1999, PP. 1815-1819, Vol. 38, No. 12. 

* AAKEROY, C. et al. "Aromatic dicarboxylic acids as building blocks of extended hydrogen-bonded 
architectures" Supramolecular Chemistry, 1998, pp. 127-135, Vol. 9. 

* AAKEROY. C. et al. "Assembly of 2-D inorganic/organic lamellar structures through a combination 
of copper (I) coordination polymers and self-complimentary hydrogen bonds"./. Chem. Soc., Dalton 
Trans .. 2000, pp. 3869-3872. 

* AAKEROY, C. et al. "Building organic assemblies with 2-pyridone and dicarboxylic acids: relating 
molecular conformation and synthon stability to crystal structure" Crystal Engineering, 1998, pp. 
225-241, Vol. 1, No. 3-4. 

* AAKEROY, C. et al. "Charge-assisted hydrogen bonds and halogen-halogen interactions in organic 
salts: benzylammonium benzoates and pentaflourobenzoates" Structural Chemistry, 1999, pp. 229-
242, Vol. 10, No. 3. 
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DOCKET NO.: U0157.70023US02 

IN THE UNITED STATES PA TENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No.: 
Confinnation No.: 
Filed: 
For: 

Examiner: 
Art Unit: 

Commissioner for Patents 
P.O. Box 1450 

Michael J. Zaworotko 
Not Yet Assigned 
Not Yet Assigned 
Herewith 
MULTIPLE-COMPONENT SOLID PHASES 
CONTAINING AT LEAST ONE ACTIVE 
PHARMACEUTICAL INGREDIENT 
Not Yet Assigned 
Not Yet Assigned 

Alexandria, VA 22313-1450 

Madam: 

STATEMENT FILED PURSUANT TO THE DUTY OF 
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98 

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the 

undersigned requests consideration of this Information Disclosure Statement. 

PART I: Compliance with 37 C.F.R. § 1.97 

This Information Disclosure Statement has been filed within three months of the filing 

date of a national application other than a continued prosecution application under 

37 C.F.R. § 1.53(d). 

No fee or certification is required. 

PART II: Information Cited 

The undersigned hereby makes of record in the above-identified application the 

information listed on the attached fo1m PTO-1449 (modified PTO/SB/08). The order of 

presentation of the references should not be construed as an indication of the importance of the 

references. 

The undersigned hereby makes the following additional information of record in the 

above-identified application. 

3393545.1 
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Application No.: Not Yet Assigned 
Conf. No.: Not Yet Assigned 

- 2 - Art Unit: Not Yet Assigned 

The undersigned would like to bring to the Examiner's attention the following co­

pending applications that may contain subject matter related to this application: 

Serial No. Filing Date Inventor(s) Docket No. 

tl0/378,956 March 3, 2003 Michael J. Zaworotko U0157.70023US01 
et al. 

1-A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. l.98(a)(2)(iii) for submitting 
a copy of a cited U.S. patent application if it is scanned to the Image File Wrapper system and is available on Private PAIR. 

The undersigned would like to bring to the Examiner's attention the enclosed search 

report or other communication from a corresponding or related International or Foreign National 

Application. 
European Search Report for Application No. EP 03711407.1 mailed November 22, 2006 
(U0157. 70023EPOO) 
International Search Report for Application No. PCT/US2003/06662 mailed October 24, 2003 
(U0157. 70023WOOO) 
*Office Action dated 04/13/2011 in U.S. Application No. 12/861,203 
*Notice of Reasons for Rejection dated 10/08/2009 for Japanese Application No. 2003-572946 

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 
10/378,956, filed March 3, 2003, and relied upon for an earlier filing date under 35 lJ.S.C. 120 (continuation, continuation-in-part, and 
divisional applications). 

PART III: Remarks 

Documents cited anywhere in the Information Disclosure Statement are enclosed unless 

otherwise indicated. It is respectfully requested that: 

1. The Examiner consider completely the cited information, along with any other 

information, in reaching a determination concerning the patentability of the present claims; 

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to 

evidence that the cited information has been fully considered by the United States Patent and 

Trademark Office during the examination of this application; 

3. The citations for the information be printed on any patent which issues from this 

application. 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that a search has been performed, of the extent of any search perfonned, or that 

more relevant information does not exist. 

3393545.1 
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Application No.: Not Yet Assigned 
Conf. No.: Not Yet Assigned 

- 3 - Art Unit: Not Yet Assigned 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the infonnation cited in the Statement is, or is considered to be, material to 

patentability as defined in 37 C.F.R. § 1.56(b). 

By submitting this Information Disclosure Statement, the undersigned makes no 

representation that the information cited in the Statement is, or is considered to be, in fact, prior 

art as defined by 35 U.S.C. § 102. 

Notwithstanding any statements by the undersigned, the Examiner is urged to fonn his or 

her own conclusion regarding the relevance of the cited information. 

An early and favorable action is hereby requested. 

The Director is hereby authorized to charge any deficiency or credit any overpayment in 

the fees filed, asserted to be filed or which should have been filed herewith to our Deposit 

Account No. 23/2825 under Docket No. U0157.70023US02 from which the undersigned is 

authorized to draw. 

Docket No.: U0157.70023US02 
Date: February 13, 2014 
xNDDx 

3393545.1 

Respectfully submitted, 

By: /Edward R. Gates/ 
Edward R. Gates, Reg. No. 31,616 
Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
Telephone: (617) 646-8000 
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2,980,679 Gianfranco 04-18-1961 
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3,598,123 Zaffaroni 08-10-1971 

3,845,770 Theeuwes et al. 11-05-1974 

3,916,899 Theeuwes et al. 11-04-1975 

3,970,651 Kaplan et al. 07-20-1976 

4,008,321 Kamishita et al. 02-15-1977 

4,008,719 Theeuwes et al. 02-22-1977 

4,198,507 Barry et al. 04-15-1980 

4,267,179 Heeres et al. 05-12-1981 

4,368,197 Shefter et al. 01-11-1983 

4,513,006 Maryanoff et al. 04-23-1995 

4,764,604 Muller 08-16-1988 
4,792,569 Ma.ryanoff et al. 12-20-1988 

4,853,379 Shroot et al. 08-01-1989 

4,916,134 Heeres et al. 04-10-1990 

4,925,674 Giannini et al. 05-15-1990 

4,927,855 Lafon 05-22-1990 

4,994,604 Tung et al. 02-19-1991 

5,006,513 Hector et al. 04-09-1991 
5,023,092 DuRoss 07-11-1991 

5,059,595 Le Grazie 10-22-1991 

5,073,543 Marshall et al. 12-17-1991 

5,120,548 McClelland et al. 06-09-1992 

5,177,262 Taylor et al. 01-15-1993 

5,242,942 Costanzo et al. 09-07-1993 
5,258,402 Maryanoff 11-02-1993 

5,273,760 Oshlack et al. 12-28-1993 

5,286,493 Oshlack et al. 02-15-1994 
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5,324,351 Oshlack et al. 06-28-1994 

5,332,834 Bhattacharya et al. 07-26-1994 

5,338,644 Taylor et al. 08-16-1994 

5,354,556 Sparks et al. 10-11-1994 

5,356,467 Oshlack et al. 10-18-1994 

5,366,738 Rork et al. 11-22-1994 

5,380,867 Bhattacharya et al. 01-10-1995 

5,384,327 Costanzo et al. 01-24-1995 

5,387,700 Maryanoff et al. 02-07-1995 

5,412,094 Amos et al. 05-02-1995 

5,414,997 Tailer 05-16-1995 

5,466,823 Talley et al. 11-14-1995 

5,472,712 Oshlack et al. 12-05-1995 

5,474,997 Gray et al. 12-] 2-1995 

5,510,496 Talley et al. 04-23-1996 

5,521,207 Graneto 05-28-1996 

5,523,090 Znaiden et al. 06-04-1996 

5,563,165 Talley et al. 10-08-1996 

5,591,767 Mohr et al. 01-07-1997 

5,614,342 Molaire et al. 03-25-1997 

5,631,250 Bunnell et al. 05-20-1997 

5,633,015 Gilis et al. 05-27-1997 

5,633,272 Talley et al. 05-27-1997 

5,635,535 Wagstaff 06-03-1997 

5,639,476 Oshlack et al. 06-17-1997 

5,641,512 Cimiluca 06-24-1997 

5,661,151 Saksena et al. 08-26-1997 

5,674,533 Santus et al. l 0-07-1997 

5,703,232 Bunnell et al. 12-30-1997 

5,707,975 Francois et al. 01-13-1998 

5,733,566 Lewis 03-31-1998 

5,736,541 Bunnell et al. 04-07-1998 

5,753,688 Talley et al. 05-19-1998 

5,753,693 Shank 05-19-1998 

5,760,007 Shank et al. 06-02-1999 

5,760,068 Talley et al. 06-02-1998 
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5,932,598 Talley et al. 08-03-1999 

5,935,933 Shank et al. 08-10-1999 

5,952,187 Stenglein et al. 09-14-1999 

5,972,986 Seibert et al. 10-26-1999 

5,985,902 Talley et al. 11-] 6-1999 

5,994,365 Zaworotko et al. 11-30-1999 

5,998,380 Ehrenberg et al. 12-07-1999 

5,998,413 Heeres et al. 12-07-1999 

6,001,996 Amos et al. 12-14-1999 

6,054,136 Farah et al. 04-25-2000 

6,071,537 Shank 06-06-2000 

6,132,420 Dionne et al. 10-17-2000 

6,156,781 Talley et al. 12-05-2000 

6,191,117 Bl Kozachuk 02-20-2001 

6,201,010 Bl Cottrell 03-13-2001 

6,245,357 Bl Edgren et al. 06-12-2001 

6,268,385 Bl Whittle et al. 07-31-2001 

6,270,787 Bl Ayer 08-07-2001 

6,283,953 Bl Ayer et al. 09-04-2001 

6,287,295 Bl Chen et al. 09-] 1-2001 

6,294,186 Bl Beerse et al. 09-25-2001 

6,294,192 Bl Patel et al. 09-25-2001 

6,319,903 Bl Carrazana et al. 11-20-2001 

6,323,266 B2 Phillips 11-27-2001 

6,333,050 B2 Wong et al. 12-25-2001 

6,342,249 Bl Wong et al. 01-29-2002 

6,348,458 Bl Hamied et al. 02-19-2002 

6,365,185 Bl Ritschel et al. 04-02-2002 

6,368,626 Bl Bhatt et al. 04-09-2002 

6,375,978 Bl Kleiner et al. 04-23-2002 

6,384,034 B2 Simitchieva et al. 05-07-2002 

6,403,640 Bl Stoner et al. 06-11-2002 

6,413,965 Bl Mylari 07-02-2002 

6,420,394 Bl Supersaxo 07-16-2002 

6,488,962 Bl Berner et al. 12-03-2002 

6,503,884 Bl Ehrenberg et al. 01-07-2003 
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6,559,293 Bl Almarsson et al. 05-06-2003 

6,570,036 Bl Reuter 05-27-2003 

6,579,895 B2 Karim et al. 06-] 7-2003 

6,613,790 B2 Jeffrey Carter 09-02-2003 

6,699,840 B2 Almarsson, et al. 03-02-2004 

7,078,526 B2 Remenar et al. 07-18-2006 

7,132,579 B2 Neckebrock et al. 11-07-2006 

7,205,413 B2 Morissette et al. 04-] 7-2007 

7,351,695 B2 Almarssoo et al. 04-01-2008 

7,446,107 B2 Remenar et al. 11-04-2008 

7,452,555 B2 Childs 11-18-2008 

7,459,449 B2 Keltjens 12-02-2008 

7,687,091 B2 Moen et al. 03-30-2010 

7,927,613 B2 Almarsson et al. 04-19-2011 

2002-0006951 Al Hageman et al. 01-17-2002 

2002-0013357 Al Nadkarni et al. 01-31-2002 

2002-0015735 Al Hedden et al. 02-07-2002 

2002-0034542 Al Thombre et al. 03-21-2002 

2002-0037925 Al Dewey et al. 03-28-2002 

2002-0042446 Al Dewey et al. 04-] 1-2002 

2002-0071857 Al Kara.di et al. 06-13-2002 

2002-0 l 07250 Al Hariharan et al. 08-08-2002 

2002-0119193 Al Le Trang et al. 08-29-2002 

2003-0069190 Al Abdel-Magid et al. 04-10-2003 

2003-0096014 Al Sherman 05-22-2003 

2003-0162226 Al Cima et al. 08-28-2003 

2003-016658] Al Almarsson et al. 09-04-2003 

2003-0224006 Al Zaworotko et al. 12-04-2003 

2004-001921 1 Al Remenar et al. 01-29-2004 

2004-005 3 85 3 Al Almarsson et al. 03-18-2004 

2004-0106052 Al Molaire 06-03-2004 

2004-0106053 Al Molaire et al. 06-03-2004 

2004-0106055 Al Molaire et al. 06-03-2004 

2004-0171062 Al Hirth et al. 09-02-2004 

2004-0176335 Al Childs 09-09-2004 

2005-0070551 Al Remenar et al. 03-31-2005 
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2005-0169982 Al Almarsson et al. 08-04-2005 

2005-0181041 Al Goldman 08-18-2005 

2005-0252649 Al Chiu et al. 11-17-2005 

2005-0256127 Al Ku et al. 11-17-2005 

2006-0134198 Al Tawa et al. 06-22-2006 

2006-0223794 Al Bourghol et al. 10-05-2006 

2007-0015841 Al Tawa et al. 01-18-2007 

2007-0021510 Al Hickey et al. 01-25-2007 

2007 -002607 8 Al Almarsson et al. 02-01-2007 

2007-0059356 Al Almarsson et al. 03-15-2007 

2007-0293674 Al Scoppettuolo et al. 12-20-2007 

2009-0088443 Al Remenar et al. 04-02-2009 

2010-0331285 Al Almarsson et al. 12-30-2010 
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* CA l 101 840 Sumitomo Chemical Company, Limited 05-26-1981 

* EP 0 283 992 Bl Jans sen Pharma 09-16-1992 

* EP 0 310 122 Al Kaken Pharma 04-05-1989 

* EP 0 413 528 Bl Yu, R. et al. 11-15-1995 

* EP 0 731 795 Bl G.D. Searle & Co. 12-22-1999 

* EP 1 167 355 Al Fako Ilaclari A.S. 01-02-2002 

* EP l 364 649 Al CilagAG 11-26-2003 

* FR 769,586 Chemische Fabrik von Heyden 06-11-1934 y 

* FR 2 849 029 Al Laboratoire L. Lafon et al. 06-25-2004 

* GB l 297 261 A E.R. Squibb & Sons, Inc. 11-22-1972 

* GB 2 169 601 A Tate & Lyle Public Limited Company 07-16-1986 

* IN 182620 Al Bajaj et al. 05-15-1999 

* IT 1303251 Bl Industriale Chimica, S.R.L. 11-06-2000 y 

* JP 46-33588 Sanzu Inc. 10-01-1971 

* JP 54-016494 Yamanouchi Pharmaceutical Co., Ltd. 02-07-1979 y 

* JP 54-095589 Sumitomo Chemical Co. 07-28-1979 

* JP B 46-33588 Sanzu Inc. 10-01-1971 

* WO 94/16733 Al Chiesi Farmaceutici S.P.A. 08-04-1994 

* WO 95/17407 Al Schering Corp 06-29-1995 

* WO 95/23596 Al The Boots Company PLC 09-08-1995 

* WO 96/07331 Al Xyrofin Oy 03-14-1996 

* WO 96/33193 Al Janssen Pharmaceutica N. V. 10-24-1996 
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* WO 98/57967 Al Dong-A Pharmaceutical Co., Ltd. 12-23-1998 

* WO 00/07583 A3 Brookhaven Science Associates 02-17-2000 

* WO 00/32189 Al G.D. Searle & Co. 06-08-2000 

* WO 00/42021 Al Merck Frosst Canada & Co. 07-20-2000 

* WO 00/50020 A2 University of Cincinnati 08-21-2000 

* WO 00/53283 Al Reuter Chemische Apparatebau KG 09-14-2000 

* WO 00/72841 Al Berlant, Jeffrey 12-07-2000 

* WO 01/13904 A2 Ortho-McNeil Pharmaceutical, Inc. 03-01-2001 

* WO 01/41536 A2 Pharmacia Corporation 06-14-2001 

* WO 01/41760 A3 Pharmacia Corporation 06-14-2001 

* WO 01/42221 Al Pharmacia Corporation 06-14-200] 

* WO 01/42222 A2 Pharmacia Corporation 06-14-2001 

* WO 01/45706 Al Pharmacia Corporation 06-28-2001 

* WO 01/51919 A2 Transform Pharmaceuticals, Inc. 07-19-2001 

* WO 01/78724 Al Pharmacia Corporation 10-25-2001 

* WO 01/91750 Al Pharmacia Corporation 12-06-2001 

* WO 01/97853 Al Biochemie Gesellschaft MBH ]2-27-2001 

* WO 02/000627 Al Fako llaclari A.S. 01-03-2002 

* WO 02/010125 Al Teva Pharmaceutical Industries Ltd. 02-07-2002 

* WO 02/056878 A2 Pharmacia Corporation 07-25-2002 

* WO 02/056915 A2 Cephalon, Inc. 07-25-2002 

* WO 02/0623]8 A2 DSMN.V. 08-15-2002 

* WO 02/102376 Al Pharmacia Corporation 12-27-2002 

* WO 03/033462 A2 The Regents of the University of Michigan 04-24-2003 

* WO 03/070738 A2 Transform Pharmaceuticals, Inc. 08-28-2003 

* WO 03/074474 A2 Univ. South Fla. et al. 09-12-2003 

* WO 03/101392 A2 Transform Pharmaceuticals, Inc. 12-11-2003 

* WO 2004/05457 l Al CilagAG 07-01-2004 

* WO 2004/06034 7 A2 Transform Pharmaceuticals, Inc. 07-22-2004 

* WO 2004/07816 l Al Transform Pharmaceuticals, Inc. 09-16-2004 

* WO 2004/07 8163 A2 Transform Pharmaceuticals, Inc. 09-16-2004 

* WO 2004/089313 A2 Transform Pharmaceuticals, Inc. 10-21-2004 

* WO 2005/023198 A2 Transform Pharmaceuticals, Inc. 03-17-2005 

* WO 2005/037424 Al Salvias AG 04-28-2005 

* WO 2005/053612 A2 Shire Laboratories, Inc. 06-16-2005 

* WO 2005/055983 A2 Medcrystalforms, LCC 06-23-2005 

* WO 2005/060968 Al Sepracor, Inc. 07-07-2005 

* WO 2005/077894 Al Transform Pharmaceuticals, Inc. 08-25-2005 

* WO 2005/089375 A2 S.S.C.I., Inc. 09-29-2005 

* WO 2005/094804 Al The Regents of the University of Michigan 10-13-2005 

* WO 2005/118577 Al Transform Pharmaceuticals, Inc. 12-15-2005 
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I * WO 2006/024930 Al Pharmacia and Upjohn Co., LCC 03-09-2006 

OTHER ART -- NON PATENT LITERATURE DOCUMENTS 

Examiner's Cite 
Include name of the author (in CAP IT AL LETTERS), title of the article (when appropriate), title of the item 

Translation 
Initials# No 

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

European Search Report for Application No. EP 03711407. 1 mailed November 22, 2006 
(U0157.70023EPOO). 
International Search Report for Application No. PCT/US2003/06662 mailed October 24, 2003 
(U0157.70023WOOO). 

* Office Action dated April 13, 2011 in U.S. Application No. 12/861,203. 

* Notice of Reasons for Rejection dated October 8. 2009 for Japanese Application No. 2003-572946. 
11 pages. y 

* Definition of solvate, The Free Dictionary, http://www.thefreedictionary.com/solvate, accessed 
online on 21 July 2009, pp. 1-3. 
The Merck Index, 12tn Ed. Merck & Co., Inc. Whitehouse Station, NJ. 1996. Entries 5683, 9094. 

* Physician's Desk Reference, 56th Ed., pp. 1800-1804, 2002. 

* Physician's Desk Reference, 56th Ed., pp. 2590-2595, 2002. 

* Press Release. "Clinical Development of Topiramate for Obesity Extended to Simplify Dosing, 
Improve Tolerability". http://www.orthomcneil.com/news/article020402.html (February 4, 2002). 
New Jersey, 2 pages. 

* The United States Pharmacopoeia, 23rd Edition, U.S. Phannacopoeia Convention, Inc. Rockville, 
MD, 1995, pp. 1843. 

* AAKEROY, C. et al. "A high-yielding supramolecular reaction"./. Am. Chem. Soc., 2002, 14425-
14432. Vol. 124. 

* AAKEROY. C. et al. "A structural study of 2-amino-5-nitropyridine and 2-amino-3-nitropyridine: 
intermolecular forces and polymorphism"./. Mater. Chem .. 1998, pp. 1385- 1389, Vol. 8, No. 6. 

* AAKEROY, C. et al. "A versatile route to porous solids: organic-inorganic hybrid materials 
assembled through hydrogen bonds" Angew. Chem. Int. Ed., 1999, PP. 1815-1819, Vol. 38, No. 12. 

* AAKEROY, C. et al. "Aromatic dicarboxylic acids as building blocks of extended hydrogen-bonded 
architectures" Supramolecular Chemistry, 1998, pp. 127-135, Vol. 9. 

* AAKEROY. C. et al. "Assembly of 2-D inorganic/organic lamellar structures through a combination 
of copper (I) coordination polymers and self-complimentary hydrogen bonds"./. Chem. Soc., Dalton 
Trans .. 2000, pp. 3869-3872. 

* AAKEROY, C. et al. "Building organic assemblies with 2-pyridone and dicarboxylic acids: relating 
molecular conformation and synthon stability to crystal structure" Crystal Engineering, 1998, pp. 
225-241, Vol. 1, No. 3-4. 

* AAKEROY, C. et al. "Charge-assisted hydrogen bonds and halogen-halogen interactions in organic 
salts: benzylammonium benzoates and pentaflourobenzoates" Structural Chemistry, 1999, pp. 229-
242, Vol. 10, No. 3. 

* AAKEROY, C. et al. "Crystal engineering of hydrogen-bonded assemblies- a progress report" Aust. 
J. Chem., 2001, pp. 409-421, Vol. 54. 
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* AAKEROY, C. et al. "Crystal engineering of ionic solids" Modular Chemistry (ed. by Michl, J.), 
1997, pp. 153-162, Kluwer Academic Publishers, The Netherlands. 

* AAKEROY, C. et al. "Crystal engineering using intermolecular hydrogen-bonded connectors and 
classic coordination chemistry" Transactions ACA, 1998, pp. 97-103, Vol. 33. 

* AAKEROY, C. et al. "Crystal engineering: strategies and architectures" Acta Cryst., 1997, pp. 569-
586, Vol. B53. 

* AAKEROY, C. et al. "Deliberate combination of coordination polymers and hydrogen bonds in a 
supramolecular design strategy for inorganic/organic hybrid networks" Chem. Commun., 2000, pp. 
935-936. 

* AAKEROY, C. et al. "Di-hydroxy malonic acid as a building block of hydrogen-bonded 3-
dimensional architectures" Journal of Chemical Crystallography, 1998, pp. 111-117, Vol. 28, No. 2. 

* AAKEROY, C. et al. "Do polymorphic compounds make good cocrystallizing agents? A structural 
case study that demonstrates the importance of synthon flexibility" Crystal Growth & Design, 2003, 
159-165. Vol. 3, No. 2. 

* AAKEROY, C. et al. "Hydrogen-bonded layers ofhydrogentartrate anions: two-dimensional 
building blocks for crystal engineering" J. Mater. Chem., 1993, 1129-1135, Vol. 3, No. 11. 

* AAKEROY, C. et al. "Hydrogen-bonding in solids" Crystal Engineering (ed. by Seddon, K. R. et 
al.), 1999, pp. 303-324, Kluwer Academic Publishers, The Netherlands. 

* AAKEROY, C. et al. "Low-dimensional architectures of silver coordination compounds assembled 
via amide-amide hydrogen bonds" Crystal Engineering, 1998, pp. 39-49, Vol. L No. 1. 

* AAKEROY, C. et al. "Modular supramolecular synthesis based on a dominance hierarchy of 
intermolecular interactions (Abstract)" 223rd ACS National Meeting in Orlando, FL., April 7-11, 
2002, published by the American Chemical Society, Washington, D.C. 

* AAKEROY, C. et al. "Molecular mechanics and crystal engineering" "Crystal Engineering (ed. by 
Seddon, K. R. et al.), 1999, pp. 69-82, Kluwer Academic Publishers. The Netherlands. 

* AAKEROY, C. et al. "New building blocks for crystal engineering. Syntheses and crystal structures 
of oxime-substituted pyridines" Cryst Eng. Comm., 2000, pp. 1-6, Vol. 27. 

* AAKEROY, C. et al. "Novel colorless composite materials for nonlinear optics" A.dv. Mater, 1993, 
DP. 364-367, Vol. 5, No. 5. 

* AAKEROY, C. et al. "Organic assemblies of 2-pyridones with dicarboxylic acids" Tetrahedron, 
2000, DD. 6693-6699, Vol. 56. 

* AAKEROY, C. et al. "Pitfalls in the supramolecular assembly of silver(!) coordination compounds" 
Journal of Molecular Structure, 1999, pp. 91-10!, Vol. 474. 

* AAKEROY, C. et al. "Solid state, crystal engineering and hydrogen bonds" Comprehensive 
Coordination Chemistry II (ed. by McCleverty, J. et al.), pp. 679-688, Elsevier Ltd., Oxford, UK. 

* AAKEROY, C. et al. "Supramolecular assembly of low-dimensional silver (I) architectures via 
amide-amide hydrogen bonds" Chem. Commun., 1998, pp. 1067-1068. 

* AAKEROY, C. et al. "The C-H00•Cl hydrogen bond: does it exist?" New J. Chem., 1999, pp. 145-
152. 

* AAKEROY, C. et al. "The crystal structure of the molecular cocristal L-malic acid £-tartaric acid 
(1/1)" Supramolecular Chemistry, 1996, DP. 153-156, Vol. 7. 

* AAKEROY, C. et al. "The hydrogen bond and crystal engineering" Chemical Society Reviews, 
1993, DD. 397-407. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000745 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 9 I of I 27 

* AAKEROY, C. et al. "Total synthesis' supramolecular style: design and hydrogen-bond-directed 
assembly of ternary supermolecules" A.ngew. Chem. Int Ed., 2001, pp. 3240- 3242, Vol. 40, No. 17. 

* AAKEROY, C. et al. "Two-fold interpenetration of 3-D nets assembled via three-co-ordinate 
silver(I) ions and amide-amide hydrogen bonds" J. Chem. Soc., Dalton Trans .. 1998, pp. 1943-1945. 

* AAKEROY, C. et at "Heteromeric intermolecular interactions as synthetic tools for the formation of 
binary co-crystals" Cryst. Eng. Comm .. 2004, pp. 19-24, Vol. 6, No. 5. 

* AAKEROY, C. et at "Hydrogen-bond assisted assembly of organic and organic-inorganic solids" 
Crystal Enoineerino: From Molecules and Crystals to Materials, 1999, pp. 89-106, Kluwer 
Academic Publishers, The Netherlands. 

* AAKEROY, C.B. et al. "Do Polymorphic Compounds Make Good Cocrystalizing Agents? A 
Structural Case Study that Demonstrates the Importance of Synthon Flexibility" Crystal Growth & 
Design, 2003, 3(2):159-165. 

* AHN, S. et al. "Polymorphs of a 1: l cocrystal with tunnel and layer structures: p,p '-
biphenol/dimethyl sulfoxide" Crystal Growth & Design, 2001, pp. 107-111, Vol. 1, No. 2. 

* AKAZOME, M. et al. "Enantioselective inclusion of methyl phenyl sulfoxides and benzyl methyl 
sulfoxides by (R)-phenylglycyl-(R)-phenylglycine and the crystal structures of the inclusion 
cavities" J. Org. Chem., 2000, pp. 68-76, Vol. 65. 

* AKHTARUZZAMAN, M.D. et al. "One-dimensional hydrogen-bonded molecular tapes in 1, 4-
bis[(4-pyridinio) ethynyl]benzene chloranilate" Acta. Cryst .. 2001, pp. 0353-0355, Vol. E57. 

* ALBEROLA, S. et al. "Crystalline and Molecular Structure of Sulfanilimide-Antipyrine" Acta 
Cryst., 1977. pp. 3337-3341, Vol. B33. y 

* ALLEN, F. et al. "Systematic analysis of structural data as a research technique in organic 
chemistry" Acc. Chem. Res., 1983, pp. 146-153, Vol. 16. 

* ALMARSSON, b. et al. "Crystal engineering of the composition of pharmaceutical phases. Do 
pharmaceutical co-crystals represent a new path to improved medicines?" Chem. Commun., 2004, 
PP. 1889-1896. 

* AMAJ, M. et al." 1:1 complex of octadecanoic acid and 3-pyridinecarboxamide" Acta Cryst .. 1998, 
pp. 1367-1369, Vol. C54. 

* AMMAR et al., Effects of Aromatic Hydtotropes on the Solubility of Carbamazepine. Part II: Effect 
of Nicotinamide, Sodium Salts of Benzoic, Naphthoic and Nicotinic Acids. Egypt J Pharmacol Sci. 
1994;35(1-6):209-23. 

* ANDERSON, J. "Constitution of aurous compounds: Gold mirrors" Nature, October 2, 1937, pp. 
583-584, Letters to the Editor. 

* ANDERSON, N. et al. "Sulfonation with inversion by mitsunobu reaction: an improvement on the 
original conditions" J. Org. Chem., 1996. pp. 7955-7958. Vol. 61. 

* AOKI, K. et al. "A 1:1 complex oftheophylline and p-nitrophenol" Acta Cryst .. 1978, pp. 2333-
2336, Vol. B34. 

* ARONHIME, J. et al. "Crystalline forms of pharmaceuticals and characterization thereof", Oral 
Presentation, March 8, 2005, USPTO, Alexandria, VA. 

* ASHTON, P. et al. "Combining different hydrogen-bonding motifs to self-assemble interwoven 
superstructures" Chem. Eur. J., 1998, PP. 577-589, Vol. 4, No. 4. 

* BALL, P. "Materials Chemistry - Scandal of Crystal Design ... ", Nature, June 20, 1996, pp. 648-
650, Vol. 381. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000746 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 10 I of I 27 

* BARKER, P. A. et al. "Effect of crystallization temperature on the cocrystallization temperature on 
the cocrystallization ofhydroxybutyrate/ hydroxyvalerate copolymers" Polymer, pp. 913-919, Vol. 
38, No. 4. 

* BASTIN, R.J. et al. "Salt Selection and Optimisation Procedures for Pharmaceutical New Chemical 
Entities" Organic Process Research & Development, 2000, 4:427-435. 

* BEERGES, P. et al. "Phenothiazine tetracyanoethylene" Private Communication, 1994. 

* BERKOVITCH-YELLIN, Z. et al. "Electron density distribution in cumulenes: an x-ray study of 
the complex allenedicarboxylic acid- acetamide (1:1) at -150°C" Acta Cryst., 1977, pp. 3670-3677, 
Vol. B33. 

* BERKOVITCH-YELLIN, Z. et al. "The role played by C-H•••O and C-H•••N interactions in 
determining molecular packing and conformation" Acta Cryst., 1984, pp. 159-165, Vol. B40. 

* BERL, V. et al. "Induced fit selection of a barbiturate receptor from a dynamic strnctural and 
conformational/configurational library" Eur. J. CJrg. Chem., 1999, pp. 3089-3094. 

* BERNSTEIN, J. et al. "Concomitant Polymorphs", Angew. Chem., Int. Ed., 1999, pp. 3440- 3461, 
Vol. 38. 

* BERTOLASI, V. et al. "Competition between hydrogen bonding and donor-acceptor interactions in 
co-crystals of 1,3-dimethylbarbituric acid with aromatic amines" New J. Chem., 2001, pp. 408-415, 
Vol. 25. 

* BERTOLASI, V. et al. "General rnles for the packing of hydrogen-bonded crystals as derived from 
the analysis of squaric acid anions: aminoaromatic nitrogen base co-crystals" Acta Cryst., 2001, pp. 
591-598. Vol. B57. 

* BETTINETTl, G. et al. "Strncture and solid-state chemistry of anhydrous and hydrated crystal 
forms of the trimethoprim-sulfamethoxypyridazine 1: l molecular complex" Journal of 
Pharmaceutical Sciences, April 2000, pp. 478-489, Vol. 89, No. 4. 

* BEI'TINETTI, G. et al. "Thennal analysis of binary systems of the pharmaceuticals trimethoprim 
and benzoic acid" Journal of Thermal Analysis, 1983, DD. 285-294, Vol. 28. 

* BETTIS, J. et al. "Biopharmaceutics and dosage form design" Amer. J. Hosp. Pharm., March 1973, 
pp. 240-243, Vol. 30. 

* BINGHAM, A. et al. "Over one hundred solvates of sulfathiazole" Chem. Commun., 2001, pp. 603-
604. 

* BOLTON, S. et al. "Complexes formed in solution by homologs of caffeine" Journal of the 
American Pharmaceutical Association, January 1957, pp. 38-41, Vol. XLVI, No. 1. 

* BOND, A. "ln situ co-crystallisation as a tool for low-temperature crystal engineering" Chern. 
Commun., 2003, pp. 250-251, Vol. 2. 

* BOND, A.D. et al. "On the Polymorphism of Aspirin" An.Rew. Chem. Int Ed., 2007, 46:615-617. 

* BOND, A.D. et al. "On the Polymorphism of Aspirin: Crystalline Aspirin as Intergrowths of Two 
"Polymorphic" Domains" An.Rew. Chem. Int. Ed., 2007, 46:618-622. 

* BONIN, M. et al. "Urotropin azelate: a rather unwilling co-crystal" Acta Cryst., 2003, pp. 72-86, 
Vol. B59. 

* BOSSHARD, C. et al. "Microscopic nonlinearities of two-component organic crystals" J. Opt. Soc. 
Am. B, November 2001, pp. 1620-1626, Vol. 18, No. 11. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000747 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 11 I of I 27 

* BOUCHER, E. et al. "Use of Hydrogen-Bonds to Control Molecular Aggregation. Behavior of 
Dipyridones and Pyridone-Pyrimidones Designed to Form Cyclic Triplexes", J. Org. Chem., 1995, 
pp. 1408-1412, Vol. 60. 

* BRADER, M.L. et al. "Hybrid insulin cocrystals for controlled release delivery" Nature 
Biotechnology, August 2002, 20:800-804. 

* BRAGA. D. et al. "Hydrogen bonding interactions between ions: a powerful tool in molecular 
crystal engineering" Structure and Bonding, 2004. pp. 1-32, Vol. 111. 

* BRIERLEY, C. et al. "Preparation and structure of the 1 :2 n-molecular complex of phenothiazine 
with pyromellitic dianhydride" J. Chem. Phys., February 1, 1985, pp. 1522- 1528, Vol. 82, No. 1. 

* BRITTAIN, H.G. et al. "Polymorphism in Pharmaceutical Solids" 1999, New York: Marcel Dekker, 
pp. 183,202-208,219. 

* BUCZAK, G. et al. "Crystal structure and vibrational spectra of the l: I and I :2 complexes of 
pyridine betaine with pentachlorophenol" Journal of Molecular Structure, 1997. pp. 143- 151, Vol. 
436-437. 

* BUNICK. G. et al. "The crystal and molecular structure of the complex 2,6-diamino-9-ethylpurine 
5,5-diethylbarbituric acid" l1merican Crystallographic Association, Abstract Papers" Winter 1976, 
p. 30. 

* BURGI, H. et al. "Crystallisation of supramolecular materials" Current Opinion in Solid State & 
Materials Science, 1998, pp. 425-430, Vol. 3. 

* BYRIEL, K.. et al. "Molecular cocrystals of carboxylic acids. IX Carboxylic acid interactions with 
organic heterocyclic bases. The crystal structures of the adducts of (2.4-dichlorophenoxy) acetic 
acid with 3-hydroxypyridine, 2,4,6,-trinitrobenzoic acid with 2-aminopyrimidine, and 4-
nitrobenzoic acid with 3-amino-1,2,4-triazole" Aust. J. Chem., 1992, pp. 969-981, Vol. 45, No. 6. 

* BYRN, S. R. et al. "Solid-state pharmaceutical chemistry" Chem. Mater., 1994, pp. 1148- 1158, 
Vol. 6. 

* CACCIAPUOTI, A. et al. "In vitro and in vivo activities of SCH 56592 (Posaconazole), a new 
triazole antifungal agent, against Aspergillus and Candida" Antimicrobial Agents and 
Chemotherapy, August 2000, pp. 2017-2022, Vol. 44, No. 8. 

* CAIRA, M. "Molecular complexes of sulfonamides. Part 3. Structure of 5-methoxysulfadiazine 
(Form II) and its 1:1 complex with acetylsalicylic acid" Journal of Chemical Crystallography, 1994, 
pp. 695-701, Vol. 24, No. 10. 

* CAIRA, M. "Molecular complexes of sulfonamides. Part 1. 1: l complexes between sulfadimidine 
[4-amino-N-(4.6-dimethyl-2-pyrimidinyl) benzenesulfonamide] and 2- and 4- aminobenzoic acids" 
Journal of Crystallographic and Spectroscopic Research, 1991. pp. 641-648. Vol. 21, No. 5. 

* CAIRA, M. "Molecular complexes of sulfonamides. Part 2. l: 1 complexes between drug molecules: 
sulfadimidine -acetylsalicylic acid and sulfadimidine-4-aminosalicylic acid" Journal of 
Crystallographic and Spectroscopic Research, 1992, pp. 193-200, Vol. 22, No. 2. 

* CAIRA, M. et al. "Order-disorder enantiotropy, monotropy, and isostructurality in a tetroxoprim-
sulfametrole 1:1 molecular complex: crystallographic and thermal studies" Journal of 
Pharmaceutical Sciences, November 2003, PP. 2164-2176, Vol. 92, No. 11. 

* CAIRA, M. et al. "Selective formation of hydrogen bonded cocrystals between a sulfonamide and 
aromatic carboxylic acids in the solid state" J. Chem. Soc. Perkin Trans. 2, 1995, PP. 2213-2216. 

* CAIRA, M. et al. "Structure of a 1: 1 complex between the anthelmintic drug mebendazole and 
propionic acid" Journal of Chemical CrystalloRraphy, 1998, Vol. 28, No. 1. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000748 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 12 I of I 27 

* CAIRA, M. et al. "X-ray strncture and thermal analysis of a 1: 1 complex between (S)-naproxen and 
heptakis (2,3,6-tri-O-methyl)-~-cyclodextrin" Journal of Inclusion Phenomena and Molecular 
Recognition in Chemistry, 1995, pp. 277-290, Vol. 20. 

* CALLAHAN, J.C. et al. "Equilibrium moisture content of pharmaceutical excipients" Drug 
Development and Industrial Pharmacy, 1982, pp. 355-369, Vol. 8, No. 3. 

* CAMERMAN, A. et al. "Hydrogen bonding interaction of diphenylbarbituric acid and 9-
ethyladenine. Crystal structure ofa 1:1 complex" Can. J. Chem., 2000. pp. 1045-1051. Vol. 78. 

* CMfERMAN, A. et al. "Molecular structure of acetylacetone. A crystallographic determination" J. 
Am. Chem. Soc., 1983, pp. 1584-1586, Vol. 105, No. 6. 

* CANNON, A. et al. "Noncovalent derivatization: green chemistry applications of crystal 
engineering" Crystal Growth & Design, 2002, pp. 255-257, Vol. 2. No. 4. 

* CARONNA. T. et al. "Halogen bonding and n•••n stacking control reactivity in the solid state" J. 
Am. Chem. Soc .. 2004, pp. 4500-4501, Vol. 126. 

* CHANG, Y. L. et al. "An Approach to the Design of Molecular-Solids. Strategies for Controlling 
the Assembly of Molecules Into Two-Dimensional Layered Strnctures", J. Am. Chem. Soc., 1993, 
pp. 5991-6000, Vol. 115. 

* CHILDS. S. et al. "Crystal engineering approach to forming cocrystals of amine hydrochlorides 
with organic acids. Molecular complexes of fluoxetine hydrochloride with benzoic, succinic, and 
fumaric acids" J. Am. Chem. Soc., 2004, pp. 13335-13342, Vol. 126. 

* CHINN AKAU, K. et al. "2-aminopyrimidine and p-phenylene-diacetic acid (l: l) co-crystal" Acta 
Cryst., 1999. pp. 399-401. Vol. C55. 

* CHOI, C. et al. "Cocrystallization of melaminium levulinate monohydrate" Acta Cry st., 2004, pp. 
0295-0296, Vol. C60. 

* CHOW, Y. P. et al. "Complexation of acetaminophen with methyl xanthines" Journal of 
Pharmaceutical Sciences, 1972, pp. 1454-1458, Vol. 61. 

* CHRISTIAN, S. et al. "Activity coefficient effects in spectral and solubility studies of molecular 
complex equilibria" Journal of the American Chemical Society, September 20, 1972, pp. 6861-6862, 
Vol. 94, No. 19. Communications to the editor. 

* COLL, M. et al. "Molecular strncture of the complex formed between the anticancer drng cisplatin 
and d(pGpG): C2221 crystal form" Journal ofBiomolecular Structure & Dynamics, 1990. pp. 315-
330, Vol. 8, No. 2. 

* COPP, S. et al. "Supramolecular chemistry of [Mn(CO)3 (µ3-OH)] 4 : Assembly of a cubic hydrogen-
bonded diamondoid network with 1,2-diamineothane" J. A.m. Chem. Soc., 1992, pp. 8719-8720, Vol. 
114. 

* CORDI, A. et al. "(S)-Spiro [(I, 3-diazacyclopent-l-ene)-5, 2' -(7'-methyl-1,2',3',4'-
tetrahydronaphthalene)]: resolution, stereospecific synthesis, and preliminary pharmacological 
characterization as a partial a-adrenergic agonist" J. Med. Chem., 1997, pp. 2931-2935, Vol. 40. 

* COWAN, J.A. et al. "Neutron diffraction studies of the 1: l and 2: 1 cocrystals of benzene-1,2,4,5-
tetracarboxylic acid and 4,4'-bipyridine" Acta Crystallographica Section C: Crystal Structure 
Communications, 2006, C62:o157-o161. 

* COX, J.R. et al., "Selective Crystal Growth of the Anhydrous and Monohydrate Forms of 
Theophylline on Self-Assembled Monolayers," Angew, Chem. Int. Ed., 2007, pp. 1988-1991, Vo. 
46. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000749 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 13 I of I 27 

* CRAVEN, M. et al. "The 2: 1 crystal complex of 5, 5-diethylbarbituric acid (barbital) and caffeine" 
Acta Cryst., 1974, pp. 1191-1195, Vol. B30. 

* CRAVEN, M. et al. "The crystal structures of two polymorphs of 5,5'-diethylbarbituric acid 
(barbital)" Acta Cryst., 1969, pp. 1978-1993, Vol. 825. 

* CRIHFIELD, A. et al. "Crystal engineering through halogen bonding. 2. Complexes of diacetylene-
linked heterocycles with organic iodides" Crystal Growth & Design, 2003. pp. 313-320. Vol. 3, No. 
3. 

* CUDNEY, B. et al. "Screening and optimization strategies for macromolecular crystal growth" Acta 
Cryst., 1994, pp. 414-423, Vol. D50. 

* CUTSEM, J. V. et al. "Oral and parenteral therapy with saperconazole (R 66905) of invasive 
aspergillosis in normal and immunocompromised animals" Antimicrobial Agents and 
Chemotheraphy, December 1989, pp. 2063-2068, Vol. 33, No. 12. 

* DANNAOUL E. et al. "Acquired itraconazole resistance in Aspergillusfumigatus" Journal of 
Antimicrobial Chemotherapy. 2001, pp. 333-340, Vol. 47. 

* DATABASE WPI, Section Ch, Week 197936, Derwent Publishing Ltd., London, Great Britain, 
Class B02, AN 1979-65538B, XP002282989 and JP 54 095589A (Sumitomo) 1979 Abstract. 

* DATTA, S. et al. "Crystal structures of drugs: advances in determination, prediction and 
engineering" Nature, January 2004, pp. 42-57, Vol. 3. 

* DA TT A, S. et al. "Molecular complex formation between riboflavin and salicylate in an aqueous 
medium" Bult Chem. Soc. Jpn., 2003, pp. 1729-1734, Vol. 76. 

* DA VEY, R. J. et al. "Crystal engineering- nucleation, the key step" Cryst Eng. Comm., 2002, pp. 
257-264, Vol. 4, No. 47. 

* DA VEY, R. J. et al. "Crystallisation in polymer films: control of morphology and kinetics of an 
organic dye in a polysilicone matrix" J. Mater. Chem., 1997, pp. 237-241, Vol. 7, No. 2. 

* DA VIDOVICH. M. et al. "Detection of Polymorphism by Powder X-Ray Diffraction Interference 
by Preferred Orientation" American Pharmaceutical Review, 2004, pp. 10, 12, 14. 16, 100, Vol. 7, 
No. 1. 

* DA VIES, N.M. ef al. "Clinical Pharmacokinetics and Pharmacodynamics of Celecoxib: A Selective 
Cyclo-Oxygenase-2 Inhibitor" Clin Pharmacokinet, March 2000, 38(3):225-242. 

* DE JONG, E.M.G.J. et al. "Dystrophic Psoriatic Fingernails Treated with 1 % 5-Fluorouracil in a 
Nail Penetration-Enhancing Vehicle: A Double-Blind Study" Dermatolo1<y, 1999, 199:313-318. 

* DEAN, J.A. "Analytical Chemistry Handbook" 1995. New York: McGraw-Hill, Inc .. pp. 10.24-
10.26. 

* DEBERNARDIS, J. et al. "Conformationally defined adrenergic agents. 5. Resolution, absolute 
configuration, and pharmacological characterization of the enantiomers of2-(5,6-dihydroxy-l,2,3,4-
tetrahydro-1-naphthyl) imidazoline: a potent agonist at a-adrenoceptors" J. Med. Chem .. 1987, pp. 
1011-1017, Vol. 30. 

* DENNING, D. W. et al. "In vitro activity of Saperconazole (R66 905) compared with Amphotericin 
Band ltraconazole against Aspergillus species" Eur. J. Clin. MicrobiaL Infect. Dis., 1990, pp. 693-
697, Vol. 9. 

* DESIRATU, G. "Supramolecular synthons in crystal engineering- A new organic synthesis" Angew. 
Chem. Int. Ed. En1<l, 1995, PP. 2311-2327, Vol. 34. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000750 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 14 I of I 27 

* DESIRAJU, G. et al. "Crystal and co-crystal" Cryst. Eng. Comm., 2003, pp. 466-467, Vol. 5, No. 
82. 

* DESIRAJU, G. et al. "Crystal engineering: outlook and prospects" Current Science, October 25, 
2001, pp. 1038-1042. Vol. 81, No. 8. 

* DESJRAJU, G. R. "Chemistry beyond the molecule" Nature, July 26, 2001, pp. 397-400. Vol. 412. 

* DESIRAJU, G. R. "Crystal Gazing: Structure Prediction and Polymorphism", Science, October 17, 
1997, pp. 404-405, Vol. 278, No 5337. 

* DESIRAJU, G. R. "The C--H•••O Hydrogen Bond in Crystals: What ls It?" Acc. Chem. Res., 1991, 
pp. 24:290-296. 

* DESJRAJU, G. R., "Crystal engineering: A brief overview," J. Chem. Sci., September 2010, pp. 
667-675. Vol. 122, No. 5. 

* DOELKER, E. "Crystalline Modifications and Polymorphism changes during drug manufacturing" 
Annales Pharmaceutiques Francaises, 2002, 60(3):161-176. 

* DOELKER, E. "Physicochemical behavior of active substances. Consequences for the feasibility 
and stability of pharmaceutical forms" STP. Pharma Practiques, 1999, 9(5):399- 409. 

* DOL M. et al. "Conformational study of a potent human renin inhibitor: x-ray crystal structure of 
isopropyl (2R, 3S) -4-cyclohex yl-2-hydroxy-3-{ N-[ (2R)-2-morpholinocarbonylmethyl-3-(1-
naphthyl) propionyl] -L-histidylamino }butyrate (KRI-1314), a pentapeptide analogue with amino 
acid sequence corresponding to the cleavage site of angiotensinogen" J. Chem. Soc. Perkin Trans. 1, 
1991, pp. 1153-1158. 

* DRESSMAN, J. B. et al. "Dissolution testing as a prognostic tool for oral drng absorption: 
immediate release dosage forms" Pharmaceutical Research, 1998, pp. 11-22, Vol. 15, No. 1. 

* DU AX. W. et al. "The structure of the crystalline complex estradiol. Urea (1: 1 )" Acta Cry st., 1972, 
pp. 1864-1871, Vol. B28. 

* DUNJTZ, J. "Crystal and co-crystal: a second opinion" C,yst. Eng. Comm., 2003, pp. 506. Vol. 5, 
No. 91. 

* DUNITZ, J. "New light on an old story: the solid-state transformation on ammonium cyanate into 
urea" J. Am. Chem. Soc., 1998, pp. 13274-13275, Vol. 120. 

* DUNITZ, J. D. "Are crystal structures predictable" Chem Commun., 2003, pp. 545-548. 

* DVORKIN et al. "Crystal and Molecular Structure of a Complex l 8-crown-6 with 6-chloro-7-
sulfamido-3,4-dihydro-1,2,4-benzothiadiazine- l, l -dioxide (hypothiazide) of 1: l Composition" 
Kristallagrafiya, 1990, 35(3):682-686. 

* EBERT, W.R. "Soft elastic gelatin capsules: a unique dosage form" Pharmaceutical Technology, 
October 1977, pp. 44-50, Vol. 1, No. 5. 

* EL-NAHHAS, S.A. "Physico-Chemical characteristics of Carbamazepine-beta-cyclodextrin 
inclusion compounds and carbamazepine-peg solid dispersions" Pharmazie, 1996. 51(12):960-963. 

* ENRIGHT, G. et al. "Thermally programmable gas storage and release in single crystals of an 
organic van der Waals host" J. Am. Chem. Soc., 2003, pp. 9896-9897, Vol. 125. 

* EPSTEIN, R. et al. "The x-ray crystal structure of the molecular complex 8-bromo-9-ethyladenine-
5-allyl-5-isobutylbarbituric acid" Acta Cryst., 1976, DD. 2180-2188, Vol. B32. 

* ERMER, 0. et al. "Molecular recognition among alcohols and amines: super-tetrahedral crystal 
architectures of linear diphenol-diamine complexes and aminophenols" J. Chem. Soc. Perkins 
Trans. 2, 1994, DD. 925-944. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000751 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 15 I of I 27 

* ETTER, M. "Encoding and decoding hydrogen-bond patterns of organic compounds" Acc. Chem. 
Res., 1990, pp. 120-126, Vol. 23. 

* ETTER, M. "Hydrogen bonds as design elements in organic chemistry" J. Phys. Chem., 1991, pp. 
4601-4610, Vol. 95. 

* ETTER, M. et al. "Graph-set analysis of hydrogen-bond patterns in organic crystals" Acta Cryst., 
1990, pp. 256-262, Vol. B46. 

* ETTER, M. et al. "Hydrogen bond directed cocrystallization and molecular recognition properties of 
acyclic imides" J. Am. Chem. Soc., 1991, pp. 2586-2598, Vol. 113. 

* FABIAN, L. et al. "Volumetric measure of isostructurality" Acta Cryst., 1999, pp. 1099- ll08, Vol. 
B55. 

* FALLON III, L. "The crystal and molecular structure of 5-Huorouracil" Acta Cryst., pp. 2549-2556, 
Vol. B29. 

* FAUGHT, E. et al. "Topiramate Dose-Ranging Trial in Refractory Partial Epilepsy" Amer. Epilepsy 
Soc. Proc., 1995,pg. 33, Vol. 36, Supp. 4. 

* FEIBUSH, B. et al. "Chiral separation of heterocyclic drugs by HPLC: solute-stationary phase base-
pair interactions" J. Am. Chem. Soc., 1986, pp. 3310-3318, Vol. 108. 

* FELTHOUSE et al., Maleic Anhydride, Maleic Acid, And Fumaric Acid. 2001. 
http://www.huntsman.com/performance products/media/komaleic. pdf 

* FEYNMAN, R. "There's Plenty of Room at the Bottom", Engineering and Science, February 1960, 
pp. 22-36. 

* FIFER, E. et al. "Fentanyl analogues 3. 2-(1,2,3,4-tetrahydro)-naphthyl substituted 4-
anilidopiperidines" Eur. J. Med. Chem.- Chim. Iner., 1984, pp. 519-524, Vol. 19, No. 6. 

* FITZGERALD, G.A. et aL "The Coxibs, Selective Inhibitors ofCyclooxygenase-2", New England 
Journal of Medicine, August 9, 2001, 345(6):433-442. 

* FLEISCHMAN, S.G. et al. "Crystal Engineering of the Composition of Pharmaceutical Phases: 
Multiple-Component Crystalline Solids Involving Carbamazepine" Crystal Growth & Design., 
2003, 3(6):909-919. 

* FLEISCHMAN, Scott et al. , "Crystal engineering of binary crystals that contain pharmaceutical 
molecules, Abstracts of Papers, 23rd ACS National Meeting, Orlando, FL, United States, April 7-
l 1, 2002, IEC-076. 

* FOXMAN, B. M. et al. "Environmentally benign synthesis using crystal engineering: steric 
accommodation in non-covalent derivatives ofhydroquinones" Crystal Engineering, 1998, pp. 109-
118, Vol. L No. l. 

* FOXMAN, B. M. et al. "Noncovalent derivatives ofhydroquinone: BIS- (N,N-dialkyl) 
bicyclo[2.2.2]octane-l,4-dicarboxamide complexes" Crystal Engineering, 1999, pp. 55-64, Vol. 2. 
No. 1. 

* FREEMONT, Cocrystal structure of an editing complex of Klenow fragment with DNA PNAS. 
1988 Dec;85(23):8924-8. 

* FRITCHIE, C. et al. "The configuration ofphenothiazine in various molecular complexes" Chem. 
Commun., 1968, PP. 833-834. 

* FUJII, S. et al. "Crystal and molecular structure of a 1: 1 molecular complex of adenine and 
riboflavin" Archives of Biochemistry and Biophysics, 1977, pp. 363-370, Vol. 181. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000752 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 16 I of I 27 

* FUNG, H.L. et al. "Solvent Effects on Comparative Dissolution of Pharmaceutical Solvates" 
Chemical and Pharmaceutical Bulletin, 1974, 22(2):454-458. 

* GAO. X et al. "Supramolecular construction of molecular ladders in the solid state" Angew. Chem. 
Int. Ed., 2004, pp. 232-236, Vol. 43. 

* GARTLAND, G. L. et al. "Hydrogen bonding NH ... O=C of barbiturates: the (l:]) crystal complex 
of urea and 5,5-diethylbarbituric acid (barbital)" Acta Cry st., 1974, pp. 980-987, Vol. B30. 

* GASCON, M. -P. et al. "In vitro forecasting of drugs which may interfere with the 
biotransformation of midazolam" Eur. J. Clin. Pharmacol., 1991, pp. 573-578, Vol. 41. 

* GA VEZZOTTI, A. "Are crystal structures predictable?" Acc. Chem. Res., 1994, pp. 309- 314, Vol. 
27. 

* GHOSH, M. "Structure and conformation of the 1: l molecular complex sulfaproxyline-caffeine" 
Acta Cryst .. 1991, pp. 577-580, Vol. C47. 

* GIUSEPPETTI, G. P. et al. "The crystal structure of a sulfamethoxazole-trimethoprim 1: 1 molecular 
compound" II Farmaco- Ed. Sc., pp. 138-151, Vol. 35. 

* GLUZMAN, M. Kh. et al. "Investigation of Eutectic Melting in Systems Composed of Organic 
Salts and Acids" Journal of Physical Chemistry, 1960. pp. 2742-2747, Vol. 34. 

* GOSWAMI, S. et al. "l: 1 Hetero-assembly of 2-amino-pyramidine and ( + )-camphoric acid" Acta 
Cryst., 2000. pp. 477-478. Vol. C56. 

* GOSWAMI, S. et al. "2-aminopyrimidine-fumaric acid cocrystal" Acta Cryst., 1999, pp. 583- 585, 
Vol. C55. 

* GOSWAMI, S. et al. "Molecular recognition induced supramolecular array of 2-aminopyrimidine 
with terephthalic acid, 1,4-phenylenediacetic acid and furmaric acid in solid state via H-bonding and 
n-stacking interactions" Supramolecular Chemistry, 1999, pp. 25-33, Vol. l 1. 

* GRAJA. A. et al. "Interplay of acceptor molecule shape, crystal structure and physical properties of 
a new molecular complex C70 • 2[(Ph3P) AuCI]" Chemical Physics Letters, November 19, ] 999, pp. 
725-732. Vol. 313. 

* GROTH, P. "d-Glucose-sodium chloride-monohydrate (glucose-sodium chloride)= 
2C6H12O6.NaCUhO" Chemische Krystallographie, 1910, pp. 438-439. y 

* GUARRERA, D. et al. "Molecular self-assembly in the solid state. The combined use of solid state 
NMR and differential scanning calorimetry for the determination of phase constitution" Chem. 
Mater., 1994, DD. 1293-1296, Vol. 6. 

* HAIXIN, L. et at "Structure of the 1:1 complex of 6,6'-diquinolyl ether with 5,5-diethylbarbituric 
acid" Acta Cryst., 1992, DD. 2096-2098, Vol. C48. 

* HARKEMA, S. et al. "The crystal structure of urea oxalic acid (2:1)" A.eta Cryst., 1972, pp. 1646-
1648, Vol. B28. 

* HA YNES, D. "Supramolecular synthon competition in organic sulfonates: A CSD survey" Cryst 
Eng. Comm., 2004. DD. 584-588. Vol. 6, No. 95. 

* HEERES, J. et al. "Antimycotic azoles. 7. Synthesis and antifungal properties of a series of novel 
triazol-3-ones" J. Med. Chem., 1984, DD. 894-900, Vol. 27. 

* HELFRICH, B. et al. "Polymorphism as an indication of struchiral versatility (Abstract)" 223rd 
ACS National Meeting in Orlando, FL., April 7-11, 2002, published by the American Chemical 
Society, Washington, D.C. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000753 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 17 I of I 27 

* HENCK, J. et al. "Disappearing and reappearing polymorphs. The benzocaine:picric acid system" J. 
Am. Chem. Soc., 2001, pp. 1834-1841, Vol. 123. 

* HEPPERLE, M. et al. "Mono N-arylation of piperazine(III): metal-catalyzed N-arylation and its 
application to the novel preparations of the antifungal posaconazole and its advanced intermediate" 
Tetrahedron Letters, 2002, pp. 3359-3363, Vol. 43. 

* HIGUCHI. T. et al. "Complexation of organic substances in aqueous solution by hydroxyaromatic 
acids and their salts" J. Pharm. Sci., 1961, pp. 905-909, Vol. 50. 

* HINO, T. et al. "Assessment of nicotinamide polymorphs by differential scanning calorimetry" 
T1iermochimical1cta, 2001, pp. 85-92, Vol. 374. 

* HOGBERG, T. et al. "Crystallographic, theoretical and molecular modelling studies on the 
conformations of the salicylamide, raclopride, a selective dopamine-D2 antagonist" ./. Phann. 
Pharmacol., 1987, pp. 787-796, Vol. 39. 

* HONIG, P. K. et al. "Itraconazole affects single-dose Terfenadine pharmacokinetics and cardiac 
repolarization pharmacodynamics" J. Clin. Pharmacol., 1993, pp. 1201-1206, Vol. 33. 

* HSU, I. et al. "Hydrogen bonding NH ... N of barbiturates: The l: 1 crystal complex of imidazole and 
5,5-diethylbarbituric acid (barbital)" Acta Cryst., 1974, pp. 988-993, Vol. 830. 

* HSU, I. et al. "The 1: l crystal complex of N-methyl-2-pyridone and 5,5-diethylbarbituric acid 
(barbital)" Acta Cryst., 1974, pp. 998-1001, Vol. B30. 

* HSU, I. et al. "The 2: 1 crystal complex of 2-aminopyridine and 5,5-diethylbarbituric acid (barbital)" 
Acta Cryst., 1974, pp. 994-997, Vol. B30. 

* HSU, I. et al. "The crystal structure of the l: 1 complex of acetamide with 5,5-diethylbarbituric acid 
(barbital)" Acta Cryst., 1974, pp. 974-979, Vol. B30. 

* HSU, I. et al. "The crystal structure of the triclinic 1 :2 complex of hexamethylphosphoramide with 
5,5-diethylbarbituric acid (barbital)" Acta Cryst., 1974, pp. 1299-1304, Vol. B30. 

* HSU, I. et al. "The crystalline complex (1: l) of salicylamide and 5-ethyl-5-isoamylbarbituric acid 
(amobarbital)" Acta Cryst., 1974, pp. 843-846, Vol. B30. 

* HU, Z. et al. "Separation of 4-aminobenzoic acid by cocrystallization: Crystal structure of the 
complex of 4-aminobenzoic acid with (2R,3R)-tartaric acid" Journal of Chemical Crystallography, 
December 2002, PD. 525-529, Vol. 32, No. 12. 

* HUANG, C.-M. et al. "Molecular packing modes. Part Xl. Crystal structures of the 2: 1 complexes of 
benzamide with succinic acid and furamide with oxalic acid" J. Chem. Soc. Perkins Trans. 2: 
Physical Organic Chemistry, 1973, pp. 503-508, Vol. 5. 

* IBRAGIMOV, B. "A simple cmTelation between the structures of different crystal modifications of 
a given host-guest complex and their crystallization temperatures" Journal of Inclusion of 
Phenomena and Macrocyclic Chemistry, 1999, pp. 345-353, Vol. 34. 

* IMAL T. et al. "Successful treatment of cerebral Aspergillosis with a high oral dose of Itraconazole 
after excisional surgery" Internal Medicine, October 1999, pp. 829-832, Vol. 38, No. JO. 

* ISHIDA, T. et al. "Strnctural study of histamine Hrreceptor antagonists. Five 3-[2-
(diaminomethyleneamino)-4-thiazolymethylthio] propionamidine and -amide derivatives" Acta 
Cryst., 1989, DP. 505-512, Vol. 645. 
ITO et al., Compelled Orientational Control of the Solid-State Photodimerization of trans-
Cinnamamides: Dicarboxylic Acid as a Non-covalent Linker. Tetrahedron. 2000;56:6833-44. 
IWAMOTO et al., Structure of Cinnamamide. Acta Cryst. 1989;C45: 1110-2. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000754 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 18 I of I 27 

* JACKISCH, M. et al. 'Strnctures of three related biphenyl compounds: 4,4'-biphenyldiol, 3, 3',5,5'-
tetra-tert-butyl-4,4'-biphenyldiol, and 3,3',5,5'- tetra-tert-butyl-1, l '-bicyclohexa-2,5-dienylidene-
4,4'-dione" A.eta Cryst., 1990, pp. 919-922, Vol. C46. 

* JAIN, N.K. et al. "Polymorphism in Pharmacy" Indian Drugs, 1986, 23(6):315-329. 
JIANG et al., Cinnamamide, an antitumor agent with low cytotoxicity acting on matrix 
metalloproteinase. Anti-Cancer Drngs. 2000 Jan;l 1(]):49-54. 

* KATAKAI, R. et al. "Stepwise synthesis of oligopeptides with N-carboxy-a-amino acid anhydrides. 
IV. Glycine NCA" J. Org. Chem., 1972, pp. 327-329, Vol. 37, No. 2. 

* KAWAKAMI, Y. et al. "The rationale for E2020 as a potent acetylcholinesterase inhibitor" 
Bioorganic & Medicinal Chemistry, 1996, pp. 1429-1446, Vol. 4, No. 9. 

* KELDERS, H. et al. "Automated protein crystallization and a new crystal form of a subtilisin: eglin 
complex" Protein Engineering, 1987, pp. 301-303, Vol. 1, No. 4. 

* KHALIL, R. M. "Complexation of paracetamol with xanthine derivatives" Egypt. J. Pharm. Sol., 
1992, pp. 757-769, Vol. 33, No. 5-6. 

* KIM, H. et al. "High-performance liquid chromatographic analysis of the anti-fungal agent SCH 
56592 in dog serum" Journal of Chromatography B, 2000, pp. 93-98, Vol. 738. 

* KIM, S. "Crystal structure of the 1: l complex of 5-fluorouracil and 9-ethylhypoxanthine" Science, 
November 24, 1967, pp. 1046-1048, Vol. 158. No. 3804. 

* KIM, S. et al. "The strncture of a crystalline complex containing one phenobarbital molecule and 
two adenine derivatives" Proc. Natl. Acad. Sci. USA, 1968, pp. 402-408, Vol. 60. 

* KIRCHNER, M.T. et al. "Co-crystals with Acetylene: Small ls not Simple" Chem. Eur J., 2010, 
16:2131-2146. 

* KIRYU, S. et al. "Crystal structure of a l:] aminopyrine-barbital complex" Journal of 
Pharmaceutical Sciences, May 1971, pp. 699-703, Vol. 60. No. 5. 

* KIRYU, S. et al. "Crystal structure of a 1: 1 aminopyrine-cyclobarbital complex" Chem. Pham. Bull., 
1974, pp. 1588-1592, Vol. 22. 

* KLEIN, C.L. et al. "Molecular Structure of Two Conformationally Restrained Fentanyl Analogues: 
cis- and trans-Isomers of N-{ 3-Methyl-l-[2-(1,2,3,4-tetrahydro)naphthylJ-4-piperidinyl}-N-
phenylpropanamide" Journal of Pharmaceutical Sciences, November 1985, 74(11):1147-1151. 

* KOBAYASHI, H. et al. "Sinusoidal structure of the 1 :1 complex of phenothiazine and 7,7,8,8-
tetracyanoquinodimethane, PTZ-TCNQ" Acta Cryst., 1974, pp. 1010-1017, Vol. B30. 

* KOFLER, L. et al., Thermal micromethods for the study of organic com2mmds and their mixtures, 
pp. 1-145, 148-351, 354-386, Innsbruck, Austria, 1980. 

* KOSHIMA, H. et al. "Photoreactivities of two kinds of bimolecular crystals formed from acridine 
and phenothiazine" J. Chem. Soc., Perkins Trans. 2, 1997, pp. 2033-2038. 

* KOSHIMA H. et al. "Polymorphs of a cocrystal with achiral and chiral structures prepared by 
pseudoseeding: tryptamine/hydrocinnamic acid" Crystal Growth & Design, 2001, pp. 355-357, Vol. 
1, No. 5. 

* KOVACS, J. et al. "New type of bridged monoamino-p-cyclodextrins" Journal of Inclusion 
Phenomena and Molecular Reco1uiition in Chemistry, 1996, pp. 53-56, Vol. 25. 

* KRANTZ, J. et al. "Sodium theophylline glycinate" Journal of the American Pharmaceutical 
Association, 1946, DD. 248-250. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000755 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 19 I of I 27 

* KRISHNAMOHAN SHARMA, C. V. et al. "X-ray crystal structure of C6H3 (CO2Hh-l,3,5•1.5(4,4'-
bipy): a 'super trimesic acid' chicken-wire grid" Chem. Commun., 1996, pp. 2655-2656. 

* KURODA, R. et al. "Generation of a co-crystal phase with coloristic properties via solid state 
grinding procedures" Chem. Commun., 2002, pp. 2848-2849. 

* LA VRIJSEN, A. P. M. et al. "Hepatic injury associated with itraconazole" 1he Lancet, July 25. 
1992, pp. 251-252, Vol. 340. 

* LE JEUNNE, C. et al. "Comparative efficacy and safety of calcium carbasalate plus 
metoclopramide versus ergotamine tartrate plus caffeine in the treatment of acute migraine attacks" 
Eur. Neural., 1999, pp. 37-43, Vol. 41. 

* LEGER, J.M. et al. "Crystal Structure of the 1:1 Sulfacetamide-Caffeine Complex" Acta Cryst., 
1977, pp. 1455-1459, Vol. 633. y 

* LEHN, J.-M. et al. "Molecular recognition directed self-assembly of ordered supramolecular strands 
by cocrystallization of complementary molecular components" Chem. Soc., Chem. Commun., 1990. 
pp. 479-481. 

* LEISEROWITZ, L. "Molecular packing modes. Carboxylic acids" Acta Cryst., 1976, pp. 775-802, 
Vol. B32. 

* LEISEROWITZ, L. et al. "The molecular packing modes and hydrogen-bonding properties of 
amide: dicarboxylic acid complexes" Acta Cryst., 1977, pp. 2719-2733, Vol. B33. 

* LEVIN, B. et al. "The not-so-trivial synthesis and characterization of heterocyclic boronic acids 
(Abstract)" 38th Midwest Regional Meeting of the American Chemical Society in Columbia, MO .. 
November 5-7.2003, published by the American Chemical Society, Washington, D.C. 

* LYNCH, D. et al. "1: 1 Molecular complexes of 4-amino-N-( 4,6-dimethylpyrimidin-2-yl) benzene-
sulfonamide (sulfamethazine) with indole-2-carboxylic acid and 2,4-dinitrobenzoic acid" ilust. J. 
Chem., 2000, PP. 383-387, Vol. 53. 

* LYNCH, D. et al. "Molecular cocrystals of carboxylic acids. XV Preparation and characterization of 
heterocyclic base adducts with a series of carboxylic acids, and the crystal structures of the adducts 
of 2-aminopyrimidine with 2,6-dihydroxybenzoic acid, 4-aminobenzoic acid, phenoxyacetic acid, 
(2,4-dichlorophenoxy) acetic acid, (3,4-dichlorophenoxy)- acetic acid and salicylic acid, and 2-
aminopyridmine with 2,6-dihydroxybenzoic acid" Aust. J. Chem., 1994, pp. 1097-1115, Vol. 47. 

* LYNCH, D. et al. "Molecular cocrystals of carboxylic acids. XXXI adducts of 2-aminopyrimidine 
and 3-amino-1,2,4-triazole with heterocyclic carboxylic acids" Aust. J. Chem., 1998, pp. 403-408, 
Vol. 51. 

* MACGILLJVRA Y, L. et al. "Supramolecular control of reactivity in the solid state using linear 
molecular templates" J. Am. Chem. Soc., 2000. pp. 7817-7818, Vol. 122. 

* MADARASZ, J. et al. "Thermal, ftir and xrd study on some 1: 1 molecular compounds of 
theophylline" Journal of Thermal Analysis and Calorimetry, 2002, pp. 281-290, Vol. 69. 

* MARTIN, R. et al. "Polyphenal-caffeine complexation" J. Chem. Soc., Chem. Commun., 1986, pp. 
105-106. 

* MARTIN, R. et al. 'The caffeine-potassium chlorogenate molecular complex" Phytochemistry, 
1987, PP. 273-279, Vol. 26, No. 1. 

* MARTINS, F.T. et al., "Intermolecular Contacts Influencing the Conformational and Geometric 
Features of the Pharmaceutically Preferred Mebendazole Polymorph C," Journal of Pharmaceutical 
Sciences, July 2009, PP. 2336-2344, Vol. 98, No. 7. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000756 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 20 I of I 27 

* MARY AN OFF, B. "Stereochemistry in a medium-sized ring. Highly diastereoselective N-oxidation 
of a substituted 3-benzazonine. X-ray crystal structure of an unusual complex between an amine N-
oxide and saccharin" J. Org. Chem., 1990, pp. 760-764, Vol. 55. 

* MASTROPAOLO, D. et al. "Hydrogen bonding interaction of diphenylhydantoin and 9-
ethyladenine" Molecular Pharmacology, 1983, pp. 273-277, Vol. 23. 

* MATHIAS, J. et al. "Strnctural preferences of hydrogen-bonded networks in organic solution- the 
cyclic CA,•M3 'rosette"' J. Am. Chem. Soc., 1994, pp. 43] 6-4325, Vol. 116. 

* MCCRONE, W. C. "Polymorphism", In: The Physics and Chemistry of the Organic Solid State, 
Vol. II, FOX, D. et al. (eds.), 1965, pp. 725-767, Interscience, New York. 

* MCINTOSH, J. et al. "Chemotherapeutic drugs in anaerobic infections of wounds" The Lancet, June 
26, 1943,pp. 793-795. 

* MCINTOSH. J. et al. "Further observations on the chemotherapy of experimental gas gangrene: 
flavazole, marfaniL Vl87 and V335" British Journal of Experimental Pathology, 1946, pp. 46-54, 
Vol. 27. 

* MCINTOSH, J. et al. "Zinc peroxide, proflavine and penicillin in experimental cl. welchii 
infections" The Lancet, December 26, 1942, pp. 750-752. 

* MCMAHON, J. et al. "Crystal engineering of the composition of pharmaceutical phases. 31. 

Primary amide supramolecular heterosynthons and their role in the design of pharmaceutical co-
crystals" Z. Kristallogr., 2005, pp. 340-350, Vol. 220. 

* MEEJOO, S. et al. "The interplay of aryl-perfluoroaryl stacking interactions and interstack hydrogen 
bonding in controlling the strncture of a molecular cocrystal" Chemphyschem, 2003, pp. 766-769, 
Vol. 4. 

* MIRMEHRABI, M. et al. "Improving the filterability and solid density of ranitidine hydrochloride 
form l" Journal of Pharmaceutical Sciences, July 2004, pp. 1692-1700, Vol. 93, No. 7. 

* MORRIS, K. et al. "Theoretical approaches to physical transformations of active pharmaceutical 
ingredients during manufacturing processes" Advanced Drug Delivery Reviews, 2001, pp. 91-114, 
Vol. 48. 

* MOULTON, B. et al. "From Molecules to Crystal Engineering: Supramolecular Isomerism and 
Polymorphism in Network Solids", Chem. Rev., 2001, pp. 1629-1658, Vol. 101. 

* MUNN, R. et al. "A Model for resonance-assisted hydrogen bonding in crystals and its graph set 
analysis" J. Phys. Chem. A, 2001. pp. 6938-6942, Vol. 105. 

* MUZAFFAR, N.A. et al. "Polymorphism and Drng Availability" Journal of Pharmacy (Lahore), 
1997, 1(1):59-66. 

* NAKANISHI, I. et aL "X-ray strnctural studies on two forms of ~-cyclodextrin barbital complexes" 
Journal of Inclusion Phenomena, 1984, pp. 689-699, Vol. 2. 

* NAKAO, S. et al. "The crystal and molecular strncture of the 2: l molecular complex of theophylline 
with phenobarbital" Acta Cryst., 1977, pp. 1373-1378, Vol. B33. 

* NAT ARAJ AN, S. et al. "Reinvestigation of the crystal structure of diglycine hydrochloride" 
Zeitschriftfiir Kristallof:(raphic, 1992, PP. 265-270, Vol. 198. 

* NEUVONEN, P. J. et al. "ltraconazole drastically increases plasma concentrations of lovastatin and 
lovastatin acid" Clinical Pharmacolof:(y & T1ierapeutics, 1996, PP. 54-61, Vol. 60, No. 1 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000757 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 21 I of I 27 

* NOMEIR, A. A. et al. "Pharmacokinetics of SCH 56592, a new azole broad-spectrnm antifungal 
agent, in mice, rats, rabbits, dogs, and cynomolgus monkeys" l1ntimicrobial Agents and 
Chemotherapy, March 2000, pp. 727-731, Vol. 44, No. 3. 

* ODDS, F. C. "Antifungal activity of saperconazole (R 66 905) in vitro" Journal of Antimicrobial 
Chemotherapy. 1989, pp. 533-537, Vol. 24. 

* OLENIK, B. et al. "Cooperative and anticooperative effects in the cocrystals of mono- and 
diazanaphthalenes with mesa-I, 2-diphenyl-1,2-ethanediol" Crystal Growth & Design, 2003, pp. 
175-181. Vol. 3, No. 2. 

* OLENIK, B. et al. "Supramolecular synthesis by cocrystallization of oxalic and fumaric acid with 
diazanaphthalenes" Crystal Growth & Design, 2003, pp. 183-188, Vol. 3, No. 2. 

* OSORIO-LOZADA, A. et al. "Synthesis and determination of the absolute stereochemistry of the 
enantiomers of adrafinil and modafinil" Tetrahedron: Asymmetry, 2004. 15:3811-3815. 

* OSWALD, I. et al. "Rationalisation of co-crystal formation through knowledge-mining" 
Crystallography Reviews, 2004, pp. 57-66, Vol. 10, No. 1. 

* OSWALD, I.D.H. et al. "The formation of paracetamol (acetaminophen) adducts with hydrogen-
bond acceptors" Acta Crystallographica Section B, 2002, B58:1057-1066. 

* OTSUKA, M. et al. "Effect of Polymorphic Forms of Bulk Powders on Pharmaceutical Properties of 
Carbamazepine Granules" Chem Pharnz Bull, I 999, 47(6):852-856. 

* OUYANG, X. et al. "Single-crystal-to-single-crystal topochemical polymerizations of a terminal 
diacetylene: two remarkable transformations give the same conjugated polymer" J. Am. Chem. Soc., 
2003, pp. 12400-1240!, Vol. 125. 

* PATEL, U. et al. "Strncture of the 1: 1 complex between 4-amino-N-( 4,6-dimethyl-2-pyrimidinyl)-
benzenesulfonamide (sulfadimidine) and 2-hydroxybenzoic acid (salicylic acid)" Acta Cryst., 1988, 
DD. 1264-1267, Vol. C44. 

* PEDIREDDI, V.R. et al. "Layered Structures Formed by Dinitrobenzoic Acids" Tetrahedron 
Letters, 1998, 39:9831-9834. 

* PRIVITERA, M. et al. "Dose-Ranging Trial with Higher Doses of Topiramate in Patients with 
Resistant Partial Seizures", Amer. Epilepsy Soc. Proc., 1995. og. 33, Vol. 36, Supp. 4. 

* QUEHENBERGER, H. "Concerning organic molecular compounds and their polymorphism" 
Monatshefte ftir Chemie. 1949, pp. 595-606, Vol. 80, No. 5. y 

* RASENACK, N. et al. "Dissolution Rate Enhancement by in Situ Micronization of Poorly Water-
Soluble Drngs" Pharmaceutical Research, December 2002, 19(12): 1894-1900. 

* RECK, G. et al. "Crystal structures of the carbamazepine/ammonium chloride and 
carbamazepine/ammonium bromide adducts and their transformation into carbamazepine dihydrate" 
Pharnzazie, 1991, pp. 509-512. Vol. 46, No. 7. y 

* REDDY. L. et al. "Phenyl-perfluorophenyl synthon mediated cocrystallization of carboxylic acids 
and amides" Crystal Growth & Design, 2004, pp. 89-94, Vol. 4., No. l. 

* REMENAR, J. F. et al. "Crystal engineering of novel cocrystals of a triazole drug with 1,4-
dicarboxylic acids" J. Am. Chem. Soc., 2003, DP. 8456-8457, Vol. 125. 

* REMENAR, J. F. et al. "Celecoxib sodium salt: engineering crystal forms for performance" 
CrystEnRComm, 2011, 13: 1081-1089. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000758 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 22 I of I 27 

* REYNOLDS, J.E. F. (ed). Martindale, The Extra Pharmacopoeia, 1993, The Pharmaceutical Press, 
London, England, 13th Edition, pp. 1431 (e.g., Acetaminophen, Aspirin, and Caffeine Tablets), 
1465 (e.g., Aspirin plus C), 1521 (Codafen Continus), 1610 (Gaboril Complex). 

* ROBBINS, A. H. et al. "The crystal structure of the l :2 adduct of potassium triiodide and 5.5-
diethylbarbituric acid (barbital)" American Crystallographic Association- Series 2 Papers and 
Abstracts, 1973, p. 87. 

* ROSENFELD, W. E. "Topiramate: A Review of Preclinical, Pharmacokinetic, and Clinical Data" 
Clinical Therapeutics, 1997, 1916):1294-1308. 

* RUBINO, J.T. et al. "Influence of solvent composition on the solubilities and solid-state properties 
of the sodium salts of some drugs" International Journal of Pharmaceutics, 1990, 65: 141-145. 

* SACHDEO, S.K. et al. "Topiramate: Double-Blind Trial as Monotherapy", Amer. Epilepsy Soc. 
Proc., 1995, pg. 33, Vol. 36, Supp. 4. 

* SAKSENA, A. K. et al. "Advances in the chemistry of novel broad-spectrum orally active azole 
antifungals: recent studies leading to the discovery of SCH 56592" in Advances in the Chemistry of 
Novel Broad-Si;1ectrum Orally Active Azole Antifunoals (Royal Soc. Chem., Cambridge). 1997, pp. 
180-199. 

* SAKSENA, A. K. et al. "Concise asymmetric routes to 2,2,4-trisubstituted tetrahydrofurans via 
chiral titanium imide enolates: key intermediates towards synthesis of highly active azole 
antifungals SCH 51048 and SCH 56592" Tetrahedron Letters, 1996, pp. 5657-5660, Vol. 37, No. 
32. 

* SALEM, M.S. et al. "Preparation, characterisation and transformation of terfenadine polymorphic 
forms" International Journal of Pharmaceutics, 1996, 141:257-259. 

* SALMON, J. et al. "Supramolecular chemistry of boronic acids (Abstract)" 38th Midwest Regional 
Meeting of the American Chemical Society in Columbia, MO., November 5-7, 2003, published by 
the American Chemical Society. Washington. D.C. 

* SCARBROUGH, F. et al. "Crystal structure of a complex between lumiflavin and 2,6-diamino-9-
ethylpurine: a tlavin adenine dinucleotide model exhibiting charge-transfer interactions" Proc. Natl. 
Acad. Sci. US"A, November 1976, pp.3807-3811, Vol. 73, No. 11. 

* SCHMIDT, G. "Photodimerization in the solid state" Pure Appl. Chem., 1971, pp. 647-678, Vol. 27. 

* SHAN, N. et al. "Co-crystal of 4,7-phenanthroline and carboxylic acids: synthon competition and 
prediction" Tetrahedron Letters. 2002, pp. 8721-8725, Vol. 43. 

* SHAN. N. et al. "Crystal engineering using 4,4'-bipyridyl with di- and tricarboxylic acids" Crystal 
Engineering, 2002. pp. 9-24, Vol. 5. 

* SHAN, N. et al. "Mechanochemistry and co-crystal formation: effect of solvent on reaction kinetics" 
Chem. Commun., 2002, pp. 2372-2373. 

* SHAN, N. et al. "Supramolecular synthons in the co-crystal structures of2-aminopyrimdine with 
diols and carboxylic acids" Tetrahedron Letters, 2002, pp. 3101-3104, Vol. 43. 

* SHATTOCK, T. R. et al. "Hierarchy of Supramolecular Synthons: Persistent Carboxylic Acid 00 • 

Pyridine Hydrogen Bonds in Cocrystals that also contain a Hydroxyl Moiety" Crystal Growth 7 
Design, 2008, pp. 4533-4545, Vol. 8, No. 12. 

* SHA VIV, R. et al. "Magnetochemistry of the tetrahaloferrate (III) ions 6. Crystal structure and 
magnetic ordering in [(pyl-l)3Cl] [FeC14h" lnorganica Chimica Acta, 1992, pp. 613-621, Vol. 198-
200. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000759 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 23 I of I 27 

* SHEFTER, E. "Structural studies on complexes IV: Crystal structure of a 1: 1 5-chlorosalicylic acid 
and theophylline complex" Journal of Pharmaceutical Sciences, 1969, pp. 710-714, Vol. 58. 

* SHEFTER, E. et al., ACS, Abstr. Papers (Summer), 1970. 35, compound name: sulfathiazole-
theophyHine complex. 

* SHIMIZU, N. et al. "Structure of 2,4-diamino-5-(3.4,5-trimethoxybenzyl) pyrimidine-5.5-
diethylbarbituric acid (1:1)" Acta Cryst., 1982, pp. 2309-2311, Vol. B38. 

* SIMONOV, Y. et al. "Structure of the caffeine-copper(II) acetate additional compound", lzvestiya 
Akademii Nauk Moldavskoi SSR, Seriya Fiziko-Tekhnicheskikh i Matematicheskikh Nauk, 1972, 
Vol. 3, pp. 83-84, abstract only. 

* SINGH, N. B. et al. "Solid state reaction between 8-hydroxyquinoline and p-nitrobenzoic acid" 
Indian Journal of Chemistry, May 1988, pp. 429-432, Vol. 37B. 

* SMITH, D. et al. "Structure confirmation by single crystal X-ray diffraction of a series of new schiff 
bases and theoretical computations on 3-(N-2-o,, a, a-triflourotoluylidene amino) 
tetrahydrothiophene-1, I-dioxide (Abstract)" 216th ACS National Meeting in Boston. MA, August 
23-27. 1998, published by the American Chemical Society, Washington, D.C. 

* SMITH, G. et al. "Interactions of aromatic carboxylic acids with quinolin-8-ol (oxine): Synthesis 
and the crystal structures of the proton-transfer compounds with the nitro-substituted benzoic acids" 
Aust. J. Chem., 2001, pp. 171-175, Vol. 54. 

* SMITH, G. et al. "Molecular cocrystals of carboxylic acids. XXI The role of secondary group 
interactions in adduct formation between 2-aminopyramidine and substituted benzoic acids: the 
crystal structures of the adducts with o-phthalic acid, o-nitrobenzoic acid, a-aminobenzoic acid and 
m-aminobenzoic acid" Aust. J. Chem., 1995, pp. 1151- 1166, Vol. 48. 

* SMITH, G. et al. "The 1: l adduct of 4-aminobenzoic acid with 4-aminobenzonitrile" Acta Cry st., 
2000, pp. 1155-1156, Vol. C56. 
SMITH et al., The Determination of the Crystal Structure of Anhydrous Theophylline by X-ray 
Powder Diffraction with a Systematic Search Algorithm, Lattice Energy Calculations, and 13C and 
15N Solid-State NMR: A Question of Polymorphism in a Given Unit Cell. J Phys Chem B. 
200 l; I 05(24 ):5818-26. 

* STAHL, P.H. The Practice of Medicinal Chemistry; "Chapter 35: Preparation of water-soluble 
compounds through salt formation" l January 2003, Elsevier, NL, pp. 601-615, XP002566271. 

* STAHLY, G. P. "A Survey of Cocrystals Reported prior to 2000" Crystal Growth & Design. 2009, 
9:4212-4229. 

* STALKER, R. et al. "Asymmetric synthesis of two new conformationally constrained lysine 
derivatives" Tetrahedron, 2002, pp. 4837-4849, Vol. 58. 

* STEINER, T. "Donor and acceptor strengths in C-H•••0 hydrogen bonds quantified from 
crystallographic data of small solvent molecules" New. J. Chem., 1998, pp. 1099-1103. 

* STEZOWSKI, J. J. et al. "Characterization of a l: l complex of an unusual structure in the 
phenothiazine/phenazine binary phase diagram" Zeitschriftfur Kristallographie in International 
Journal for Structural, Physical, Chemical As2ects of Crystalline Materials, 1983, pp. 213-215, Vol. 
162, No. 1-4. y 

* STOREY, R. et al. "Automation of solid form screening procedures in the pharmaceutical industry-
how to avoid the bottlenecks" CrystalloRraphy Reviews, 2004, pp. 45-56, Vol. 10, No. 1. 

* SUMMERS, M.P. et al. "The polymorphism of aspirin" J. Pharm. Pharmac., 1970, 22:615-616. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000760 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 24 I of I 27 

* SZAFRAN, M. et al. "Molecular structures and hydrogen bonding in the 1:1 and 1:2 complexes of 
pyridine betaine with 2,6-dichloro-4-nitrophenol; an example of strongly coupled hydrogen bonds, 
0-H•••O=C-0-H•••0-" Journal of Molecular Structure, 1997, pp. 145-160, Vol. 416. 

* TAKEUCHI, M. et al. "Synchrotron radiation SAXS/W AXS study of polymorph-dependent phase 
behavior of binary mixtures of saturated monoacid triacylglycerols" Crystal Growth & Design, 
2003, pp. 369-374, Vol. 3, No. 3. 

* TANG. C. P. et al. "Reaction pathways in crystalline host-guest inclusion complexes: rotation by a 
net 180° of the acetyl group on photoaddition of guest- acetophenone and -m-Chloroacetophenone 
to the atom CS of host deoxycholic acid" J. Am. Chem. Soc., 1985, pp. 4058-4070, Vol. 107. 

* TAYLOR, R. et aL "Rules governing the crystal packing of mono- and dialcohols" Acta 
Crystallographica Section B, Structural Science, 2001, pp. 815-827, Vol. B57. 

* THALLAP ALLY, P. et al. "Polymorphism of 1,3.5-trinitrobenzene induced by a trisindane 
additive" Angew. Chem. Mt. Ed., 2004, pp. 1149-1155. Vol. 43. 

* THAYER, A.M. et al. "Form and Function" Chemical & Engineering News, June 18, 2007, 
85(25):17-30 (8 pages). 

* TThfMERMAN, P. et al. "Noncovalent Assembly of functional groups on calix[4]arene molecular 
boxes" Chem. Eur. J., 1997, pp. 1823-1832, Vol. 3., No. 11. 

* TOMURA. M. et al. "One-dimensional zigzag chain structures with intermolecular C-H•••n and C-
H•••O interactions consisted ofphthalic acid and pyridine derivatives" Chemistry Letters. 2001, pp. 
532-533. 

* TRASK, A et al. "Crystal engineering of organic cocrystals by the solid-state grinding approach" 
Top Curr. Chem., 2005, DP. 41-70, Vol. 254. 

* TRASK, A et al. "Pharmaceutical cocrystallization: engineering a remedy for caffeine hydration" 
Crystal Growth & DesiRn, 2005, DD. 1013-1021, Vol. 5, No. 3. 

* TRASK, A et al. "Solvent-drop grinding: green polymorph control of cocrystaHisation" Chem. 
Commun .. 2004, DD. 890-891 in addition to supplemental materials. 

* TROWBRIDGE. L. et al. "Composites for nonlinear optics: Crystal growth and polymorphism" 
University of" Sussex, Falmer BriRhton UK, School of" Chemistry and Molecular Sciences, pp. 272. 

* UNO, T. et al. "Structure of 5,5-diphenylhydantoin-l- (4-bromophenyl)-4-dimethylamino-2,3-
dimethyl-3-pyrazolin-5-one (1:1)" Acta Cryst., 1980, pp. 2794-2796, Vol. B36. 

* URBINA, J. et al. "Supramolecular design of inorganic/organic networks using flexible ligands with 
self-complementary hydrogen bonds (Abstract)" 38th Midwest Regional Meeting of the American 
Chemical Society in Columbia, MO., November 5-7, 2003, published by the American Chemical 
Society, Washington, D.C. 

* VAN ROEY, P. et al. "Structure of cis-1-{[4-(l-imidazolylmethyl) cyclohexyl] methyl} imidazole-
succinic acid complex" Acta Cryst., 1991, pp. 1015-1018, Vol. C47. 

* VAN ROEY, P. et al. "Structure-activity studies of non-steroidal aromatase inhibitors: the crystal 
and molecular structures ofCGS 16949A and CGS 18320B" J. Enzyme Inhibition, 1991, pp. 119-
132, Vol. 5. 

* VILLA, L. A et al. "Central nervous system paracoccidioidomycosis. Report of a case successfully 
treated with itraconazol" Rev. Inst. Med. Trap. S. Paulo, July-August, 2000, pp. 231-234, Vol. 42, 
No.4. 

* VIPPAGUNTA, S. R. et al. "Crystalline solids" Advanced Drug Delivery Reviews, 2001, pp. 3-26, 
Vol. 48. 

EXAMINER: DA TE CONSIDERED: 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000761 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 25 I of I 27 

* VISHWESHW AR, P. et al. "Crystal engineering of pharmaceutical co-crystals from polymorphic 
active pharmaceutical ingredients" Chem. Commun., 2005, pp. 4601-4603. 

* VISHWESHWAR. P. et al. "Molecular complexes of homologous alkanedicarboxylic acids with 
isonicotinamide: X-ray crystal structures, hydrogen bond synthons, and melting point alternation" 
Dotal Growth & Design, 2003, pp. 783-790, Vol. 3, No. 5. 

* VISHWESHW AR, P. et al. "RecmTence of carboxylic acid- pyridine supramolecular synthon in the 
crystal structures of some pyrazinecarboxylic acids" J. (Jrg. Chem., 2002, pp. 556-565. Vol. 67. 

* VISHWESHWAR, P. et al. "Supramolecular synthons based on N-H000N and C-H•••0 hydrogen 
bonds. Crystal engineering of a helical structure with 5,5-diethylbarbituric acid" Chem. Commun., 
2002, pp. 1830-1831. 

* VISHWESHW AR. P. et al. "Supramolecular synthons in phenol-isonicotinamide adducts" Cryst 
Eng. Comm. 2003, pp. 164-168, Vol. 5, No. 31. 

* VOET, D. et al. "Barbiturates and adenine derivatives. Molecular structure of a hydrogen-bonded 
complex" Joumal of the American Chemical Society, August 9, ] 972, pp. 5888- 5891, Vol. 94, No. 
16. 

* VOET, D. et al. "The crystal and molecular structure of the intermolecular complex 9- ethyladenine-
5, 5-diethylbarbituric acid" Journal of the American Chemical Society, November 15, 1972, pp. 
8213-8222, Vol. 94, No. 23. 

* VOET, D. et al. "The structure of an intermolecular complex between cytosine and 5-fluorouracil" 
Journal of the American Chemical Society, Mav 21, 1969, DD. 3069-3075, Vol. 91, No. 11. 

* WALSH, R.D.B. et al. "Crystal Engineering of the composition of pharmaceutical phases". Chem. 
Commun., 2003. pp. 186-187. 

* WANG, A et al. "Crystal structure of 1: 1 complex of barbital with 1-methylimidazole" Journal of 
Pharmaceutical Sciences, March 1979, DD. 361-363, Vol. 68, No. 3. 

* WEBER, E. et al. "Synthesis of new Schiff bases: reaction of monofluorobenzaldehydes with 3-
aminosulfolane hydrochloride (Abstract)" 216th ACS National Meeting in Boston, MA, August 23-
27, 1998, published by the American Chemical Society, Washington, D.C. 

* WEISSBUCH, I. et al. "Crystal morphology control with tailor-made additives; a stereochemical 
approach" Advances in Crystal Growth Research, 2001, pp. 381-400. 

* WEISSBUCH, I. et al. "Understanding and Control of Nucleation. Growth, Habit, Dissolution and 
Structure of Two- and Three-Dimensional Crystals Using 'Tailor-Made' Auxiliaries" Acta Cryst., 
1995, B51:115-148. 

* WEST, AR., "Solid Solutions" In: Solid State Chemistry and its Applications, 1988, p. 358, p. 365, 
Wiley, NY. 

* WHEATLEY, P.J., "The Crystal and Molecular Structure of Aspirin," J. Chem. Soc., 1964, pp. 
6036- 6048. 

* WIEDENFELD, H. et al. "Solubilization of aminophenazone" Arch. Pharm., 1982, pp. 633- 64], 
Vol. 315. y 

* WIEDENFELD, I-1. et al. "The crystal structure of the theophylline-urea complex" Arch. Pharm., 
1986, DD. 654-659, Vol. 319. y 

* WOOD, R. A et at "2,5-O-methylene-D-mannitol sodium-chloride, C7 I-114 0 6. NaCl" Cryst. Struct. 
Comm., 1976, 207-210, Vol. 5. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000762 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 26 I of I 27 

* WUNDERLICH, H.F. et al. " The Derivatives of carbamazepine with ammonium halogenides and 
formamide" Pharmazie, 1991,46(7):507-509. 

* XU, J. et al. "Effect of composition distribution on miscibility and co-crystallization phenomena in 
the blends of low density polyethylene with conventional and metallocene-based ethylene-butene 
copolymers" Polymer, 2001, pp. 3867-3874, Vol. 42. 

* YADAV, A.V. et al. "Co-crystals: A novel approach to modify physicochemical properties of active 
pharmaceutical ingredients" lndian Journal of Pharmaceutical Sciences" 2009, 71 (4):359-370. 

* YOO, J. et at "Cocrystallization of a dinuclear platinum complex as a monomer and a one-
dimensional polymer" Polyhedron, 2002, pp. 715-719, Vol. 21. 

* ZAITU, S. et al. "1: l Molecular complex of theophylline and p-nitroaniline" Acta Cry st., 1995, pp. 
2390-2392, Vol. C51. 

* ZAJTU, S. et al. "A 2: l molecular complex of theophylline and 5-fluorouracil as the monohydrate" 
Acta Cryst., 1995, pp. 1857-1859, Vol. C51. 

* ZAMAN, M. B. et al. "Crystal Engineering Using Anilic Acids and Dipyridyl Compounds through a 
New Supramolecular Synthon" J. Org. Chem., 2001, pp. 5987-5995, Vol. 66. 

* ZAMAN, M. B. et at "Linear hydrogen-bonded molecular tapes in the cocrystals of squaric acid 
with 4,4'-dipyridylacetylene and 1,2-bis(4-pyridyl) ethylene" Acta Cryst., 2001, pp. 621-624, Vol. 
C57. 

* ZAMAN, M.B. et al. "Crystal Engineering Using Anilic Acids and Dipyridyl Compounds through a 
New Supramolecular Synthon" J. Org. Chem., 200!, 66:5987-5995. 

* ZAWOROTKO, M. J. "Crystal Engineering of Diamondoid Networks", Chem. Soc. Rev., 1994, pp. 
283-288, Vol. 23. 

* ZAWOROTKO, Michael J ., "Binary Crystals by Design," Abstracts of Papers, 23rd ACS National 
Meeting, Orlando, FL, United States, April 7-11, 2002, IEC-030. 

* ZERKOWSKI, J. et al. "Design of organic structures in the solid state: hydrogen-bonded molecular 
"tapes" 1" J. Am. Chem. Soc., 1990, pp. 9025-9026, Vol. 112. 

* ZERKOWSKI, J. et al. "Design of organic structures in the solid state: molecular tapes based on the 
network of hydrogen bonds present in the cyanuric acid•melamine complex" J. A.m. Chem. Soc., 
1994, PO. 2382-2391, Vol. 116. 

* ZERKOWSKI, J. et al. "Investigations into the robustness of secondary and tertiary architecture of 
hydrogen-bonded crystalline tapes" Chem. Mater, 1994, pp. 1250-1257, VoI. 6. 

* ZERKOWSKI, J. et al. "New varieties of crystalline architecture produced by small changes in 
molecular strncture in tape complexes of melamines and barbiturates" J. Am. Chem. Soc., 1994, pp. 
4305-4315, Vol. 116. 

* ZERKOWSKI, J. et al. "Polymorphic packing arrangements in a class of engineered organic 
crystals" Chem. Mater., 1997, pp. 1933-1941, Vol. 9. 

* ZERKOWSKI, J. et al. "Solid-state strnctures of "Rosette" and "Crinkled Tape" motifs derived from 
the cyanuric acid-melamine lattice" J. Am. Chem. Soc., 1992, PO. 5473-5475, Vol. 114. 

* ZERKOWSKI, J. et al. "Steric control of secondary, solid-state architecture in 1: I complexes of 
melamines and barbiturates that crystallize as crinkled tapes" J. Am. Chem. Soc., 1994, pp. 4298-
4304, Vol. 116. 

* ZHANG, R. et al. "Atmospheric new particle formation enhanced by organic acids" Science, June 4, 
2004, oo. 1487-1490 with additional supporting online material, Vol. 304. 

I EXAMJNER I DATE CONSIDERED, 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000763 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 27 I of I 27 

* ZHU, H. et al. "Influence of water activity in organic solvent+ water mixtures on the nature of the 
crystallizing drng phase. 1. theophylline" International Journal of Pharmaceutics, 1996, pp. 151-
160, Vol. 135. 

[NOTE -- No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO's Image File Wrapper (IFW) system, 
are included. See 37 CFR § 1.98 and 1287OGl63. Copies of all other patent(s), publication(s), unpublished, pending lJ.S. patent applications, or other information listed are 
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is 
relied upon for an earlier filing date under 35 U.S.C. § 120.] 

EXAMINER: 

/SAHAR JAVANMARD/ 

DA TE CONSIDERED: 

03/04/2020 

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

*a copy of this reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 10/378,956, filed March 3, 2003, and relied 
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications). 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.J/ 

UM00000764 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 1 I of I 27 

U.S. PATENT DOCUMENTS 

Examiner's Cite 
U.S. Patent Document 

Name of Patentee or Applicant of Cited 
Date of Publication or Issue 

Initials# No. Kind Document 
of Cited Document 

Number 
Code MM-DD-YYYY 

2,554,816 Clapp et al. 05-29-1951 

2,665,277 Homeyer et al. 01-05-1954 

2,711,411 Holbert et al. 06-21-1955 
2,980,679 Gianfranco 04-18-1961 

3,028,420 Petrow et al. 04-03-1962 

l r ' ' 3,536,809 Schaller et al. 10/ 1970 e,~-{'!ij-f~~H 
C - «"'&'--\•?; urr ,._u 

3,598,123 Zaffaroni 08-10-1971 
t 0 

')) 

/ 

~ocument, 3,845,770 Theeuwes et al. 11-05-1974 
.J/ 3,916,899 Theeuwes et al. 11-04-1975 

1/2020 3,970,651 Kaplan et al. 07-20-1976 

4,008,321 Kamishita et al. 02-15-1977 

4,008,719 Theeuwes et al. 02-22-1977 

4,198,507 Barry et al. 04-15-1980 

4,267,179 Heeres et al. 05-12-1981 

4,368,197 Shefter et al. 01-11-1983 

4,513,006 Maryanoff et al. 04-23-1995 

4,764,604 Muller 08-16-1988 
4,792,569 Maryanoff et al. 12-20-1988 

4,853,379 Shroot et al. 08-01-1989 

4,916,134 Heeres et al. 04-10-1990 

4,925,674 Giannini et al. 05-15-1990 

4,927,855 Lafon 05-22-1990 

4,994,604 Tung et al. 02-19-1991 

5,006,513 Hector et al. 04-09-1991 
5,023,092 DuRoss 07-11-1991 

5,059,595 Le Grazie 10-22-1991 

5,073,543 Marshall et al. 12-17-1991 

5,120,548 McClelland et al. 06-09-1992 

5,177,262 Taylor et al. 01-15-1993 

5,242,942 Costanzo et al. 09-07-1993 
5,258,402 Maryanoff 11-02-1993 

5,273,760 Oshlack et al. 12-28-1993 

5,286,493 Oshlack et al. 02-15-1994 

I EXAMJNER I DATE CONSIDERED, 

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

UM00000765 



APPLICATION NO.: Not Yet Assigned ATTY. DOCKET NO.: U0157.70023US02 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: Herewith CONFIRMATION NO.: Not Yet Assigned 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Michael J. Zaworotko 

GROUP ART UNIT: Not Yet Assigned EXAMINER: Not Yet Assigned 
Sheet I 2 I of I 27 

5,324,351 Oshlack et al. 06-28-1994 

5,332,834 Bhattacharya et al. 07-26-1994 

5,338,644 Taylor et al. 08-16-1994 

5,354,556 Sparks et al. 10-11-1994 

5,356,467 Oshlack et al. 10-18-1994 

5,366,738 Rork et al. 11-22-1994 

5,380,867 Bhattacharya et al. 01-10-1995 

5,384,327 Costanzo et al. 01-24-1995 

5,387,700 Maryanoff et al. 02-07-1995 

5,412,094 Amos et al. 05-02-1995 

5,414,997 Tailer 05-16-1995 

5,466,823 Talley et al. 11-14-1995 

5,472,712 Oshlack et al. 12-05-1995 

5,474,997 Gray et al. 12-] 2-1995 

5,510,496 Talley et al. 04-23-1996 

5,521,207 Graneto 05-28-1996 

5,523,090 Znaiden et al. 06-04-1996 

5,563,165 Talley et al. 10-08-1996 

5,591,767 Mohr et al. 01-07-1997 

5,614,342 Molaire et al. 03-25-1997 

5,631,250 Bunnell et al. 05-20-1997 

5,633,015 Gilis et al. 05-27-1997 

5,633,272 Talley et al. 05-27-1997 

5,635,535 Wagstaff 06-03-1997 

5,639,476 Oshlack et al. 06-17-1997 

5,641,512 Cimiluca 06-24-1997 

5,661,151 Saksena et al. 08-26-1997 

5,674,533 Santus et al. l 0-07-1997 

5,703,232 Bunnell et al. 12-30-1997 

5,707,975 Francois et al. 01-13-1998 

5,733,566 Lewis 03-31-1998 

5,736,541 Bunnell et al. 04-07-1998 

5,753,688 Talley et al. 05-19-1998 

5,753,693 Shank 05-19-1998 

C 
5,760,007 Shank et al. 06/1998 Qfii Qii! H,l~~ -, 

.t angel.SJ app led 
5,760,068 Talley et al. 06-02-1998 

t 0 ..J __ ·- ·'-

EXAMINER: DA TE CONSIDERED: 
·J. .J/ 
/ 6/2020 

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

UM00000766 



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/179,862 02/13/2014 

23628 7590 03/25/2020 

WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC A VENUE 
BOSTON, MA 02210-2206 

FlRST NAMED [NVENTOR 

Michael J. Zaworotko 

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

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

ATTORNEY DOCKET NO. 

lJ0157.70023US02 

CONFIRMATION NO. 

7725 

EXAMINER 

JA V ANMARD. SAHAR 

ART UNIT PAPER NUMBER 

1627 

NOTIFICATION DATE DELIVERY MODE 

03/25/2020 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

Patents_eOfficeAction@WolfGreenfield.com 
WGS_eOfficeAction@WolfGreenfield.com 

PTOL-90A (Rev. 04/07) 

UM00000767 



UNITED STATES PATENT AND TRADEMARK OFFICE 

03/24/2020 

WOLF GREENFIELD & SACKS, P.C. 
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Subject: Private PAIR Correspondence Notification for Customer Number 23628 

Mar 26, 2020 04:41 :23 AM 

Dear PAIR Customer: 

WOLF GREENFIELD & SACKS, P.C. 
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Monday - Friday 6:00 a.m. to 12:00 a.m. 

Thank you for prompt attention to this notice, 

UNITED STATES PATENT AND TRADEMARK OFFICE 
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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) 

CONFIRMATION NO. 

7725 

The Patent Term Adjustment is 69 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 
detennines 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 Infonnation 
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): 

University of South Florida, Tampa, FL; 
The Regents of the University of Michigan, Ann Arbor, MI; 
Michael J. Zaworotko, Tampa, FL; 
Nair Rodriguez-Hornedo, Ann Arbor, Ml; 
Brian Moulton, Temple Terrace, FL; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 

UM00000770 



To: 
From: 

Patents_eOfficeAction@WolfGreenfield.com,WGS_eOfficeAction@WolfGreenfield.com, 
PAIR_eOfficeAction@uspto.gov 

Cc: PAIR_eOfficeAction@uspto.gov 
Subject: Private PAIR Correspondence Notification for Customer Number 23628 

Apr 09, 2020 04:15:03 AM 

Dear PAIR Customer: 

WOLF GREENFIELD & SACKS, P.C. 
600 ATLANTIC AVENUE 
BOSTON, MA 02210-2206 
UNITED STATES 

The following USPTO patent application(s) associated with your Customer Number, 23628 , have 
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR. 

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90 
accompanying the correspondence. 

Disclaimer: 
The list of documents shown below is provided as a courtesy and is not part of the official file 
wrapper. The content of the images shown in PAIR is the official record. 

Application 
14179862 

Document 
ISSUE.NTF 

Mailroom Date 
04/08/2020 

Attorney Docket No. 
U0157.70023US02 

To view your correspondence online or update your email addresses, please visit us anytime at 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
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