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

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

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

14/493,903 01/06/2015 8927606 2014-1250 7395

 

513 7590 12/17/2014

WENDEROTH, LIND & PONACK, L.L.P.
1030 15th Street, N.W.,
Suite 400 East

Washington, DC 20005-1503

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above—identified application will include

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

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

Shirou SAWA, Hyogo, JAPAN;
SENJU PHARMACEUTICAL CO., LTD., Osaka, JAPAN, Assignee (With 37 CFR 1.172 Interest);
Shuhei FUJITA, Hyogo, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Electronic Patent Application Fee Transmittal

AQUEOUS LIQUID PREPARATION CONTAINING 2-AM|NO-3-(4-

T'tIe °f I'“’e"t'°"‘ BROMOBENZOYL)PHENYLACETIC ACID

;

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:

Extensaaoag-Box-ms-5



Page 5 of 366

Miscellaneous:

 S“:-S1-;(t$a)| in

Total in USD (S) 
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Electronic Acknowledgement Receipt

m

—

AQUEOUS LIQUID PREPARATION CONTAINING 2-AM|NO-3-(4-

T'tIe °f I'“'e"t'°"‘ BROMOBENZOYL)PHENYLACETIC ACID

I

Payment information:

Submitted with Payment yes

Payment Type Credit Card

PavmentwasWSSfu"v*eCe*vedinRAM
RAM confirmation Number 555

Deposit Account 230975

Authorized User CHEEKJR., WARREN M.

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

fi@gg§ itiona| Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

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

File Listing:

Document . . File Size(Bytes)/ Multi Pages

415516

Issue Fee Payment (PTO-85B) AttachA_|F.pdf ddfl 61 7e8025bf92l e65a2b7ad884l 2e8a
c2d1

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Fee Worksheet (SB06) fee-info.pdf
I363e483d9503e897c14300d4941ebc9a13

9c76f

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) 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.

Page 7 of 366
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

513 7590 11/19/2014

WENDEROTH, LIND & PONACK, L.L.P. soRoUsH,LAYLA
1030 15th Street, N.W.,

suite 400 East
Washington, DC 20005-1503 1527

DATE MAILED: 11/19/2014

14/493,903 09/23/2014 Shirou sAwA 2014-1250 7395

TITLE OF INVENTION: AQUEOUS LIQUID PREPARATION CONTAINING 2—AMINO—3-(4—BROMOBENZOYL)PHENYLACETIC ACID

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

$960 $0 $0 $960nonprovisional UNDISCOUNTED 02/19/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

Page 8 of 366 Page 1 °f 3
PTOL—85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

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

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

p(propriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
a

in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any Change Ofaddress) fiapers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
513 7590 11/19/2014 I hereby certify that this Fee(s) Transmittal is being deposited with the United

WENDEROTH, LIND & S(ti2(1ites Poistal Stfirvilc/E: suffiScé%1]tEpg]sEt]2%ge(fgr first glass mailbin an Envelopea resse to e a1 top a ress a ove, or e1ng acs1m1 e
1030 15th Street’ N'W'v transmitted to the USPTO (571) 273-2885, on the date indicated below.
Suite 400 East I V
Washington, DC 20005-1503 (Deposltorsname)(Signature)

(Date) 
APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/493,903 09/23/2014 Shirou SAWA 2014- 1250 7395

TITLE OF INVENTION: AQUEOUS LIQUID PREPARATION CONTAINING 2-AMINO-3-(4-BROMOBENZOYL)PHENYLACETIC ACID

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

$0 $0nonprovisional UNDISCOUNTED $960 $960 02/19/2015

EXAMINER ART UNIT CLASS-SUB CLASS

SOROUSH, LAYLA 1627 514-619000

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

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

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

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

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

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

2. For printing on the patent front page, list

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

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed. 

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO-2038 is attached.

3 Advance Order — # of Copies 3 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

3 Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ 15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

3 Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
14/493,903 09/23/2014 Shirou sAwA 2014-1250 7395

WENDEROTH, LIND & PONACK, L.L.P. soRoUsH,LAYLA
1030 15th Street, N.W.,

Suite 400 East
Washington, DC 20005-1503 1527

DATE MAILED: 11/19/2014

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(Applications filed on or after May 29, 2000)

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

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the

requirement that the Office provide a patent term adjustment determination with the notice of allowance. See

Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer

providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to

provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant

approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the

patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term

adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or (571)-272-4200.

Page 10 of 366 Page 3 °f 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and

Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration

date for the agency to display on the instrument that will be used to collect the information and (ii) requires the

agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain

or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is

governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary

depending upon the individual case. Any comments on the amount of time you require to complete this form

and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and

Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box

1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to

respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection witl1 your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the

requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which

the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission

related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and

Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records

may be disclosed to the Department of Justice to determine whether disclosure of these records is required

by the Freedom of Information Act.

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

settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having

need for the information in order to perform a contract. Recipients of information shall be required to

comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of

records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property

Organization, pursuant to the Patent Cooperation Treaty.

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

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General

Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority

of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations

governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication

of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a

record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated

and which application is referenced by either a published application, an application open to public

inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

Page enfgrfigent agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. App|icant(s)

14/493,903 SAWA ET AL.

LAYLA SOROUSH 1627

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

1. IX This communication is responsive to the T.D filed on 11/5/14, 11/06/14 and approved on 11/6/14 and 11/7/14.

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

3. IX] The allowed cIaim(s) is/are 19-48.

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

a) IX All b) I:I Some* c) I:I None of the:

1. I:I Certified copies of the priority documents have been received.

2. IX Certified copies of the priority documents have been received in Application No. 10/525 006.

3. I:I 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( )).

* Certified copies not received:

; the restriction

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

5. [I A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO—152) which gives reason(s) why the oath or declaration is deficient.

6. I:I CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

(a) El including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO—948) attached

1) I:I hereto or 2) I:I to Paper No./Mail Date

(b) I:I including changes required by the attached Examiner’s Amendment / Comment or in the Office action of

Paper No./Mail Date

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

7. I:I DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. I] Notice of References Cited (PTO—892) 5. El Notice of Informal Patent Application

2. I] Notice of Draftperson‘s Patent Drawing Review (PTO—948) 6. IX Interview Summary (PTO—413),
Paper No./Mail Date 10/22/14.

3. IX] Information Disclosure Statements (PTO/SB/08), 7. IX Examiner’s Amendment/Comment
Paper No./Mail Date 10/16/14' 9/23/14

4. I:l Examiner’s Comment Regarding Requirement for Deposit 8. IX Examiner’s Statement of Reasons for Allowance
of Biological Material

9. El Other .

U.S. Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20141106-A

Page 12 of 366
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Application/Control Number: 14/493,903 Page 2

Art Unit: 1627

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

provisions.

Acknowledgement of Receipt

Applicant's response filed on 11/05/2014 is acknowledged.

Claim Status

Claims 19-48 are pending.

Claims 19-48 are allowed.

Withdrawn Rejections

The Double Patenting rejections over U.S. Patent No. 8129431, 8497304,

8669290, 8754131, 8871813, US App. No. 14502014, 14269692 is withdrawn in view of

the TD’s filed on 11/05/2014 and 11/06/2014; and approved on 11/06/2014 and

11/07/2014.

Reasons for Allowance

The following is an examiner’s statement of reasons for allowance:

The method as claimed are found to be patentable over the prior art because the

prior art does not teach or fairly suggest a method for treating an inflammatory disease

of an eye, the method comprising administering to said eye a stable aqueous liquid

preparation that comprises: (a) a first component; and (b) a second component; wherein

the first component is 2—amino-3-(4— bromobenzoyl)phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof, wherein the hydrate is at

least one selected from a 1/2 hydrate, 1 hydrate, and 3/2 hydrate; the first component is
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the sole pharmaceutical active ingredient contained in the preparation; the second

component is tyloxapol and is present in said liquid preparation in an amount sufficient

to stabilize said first component; wherein said stable liquid preparation is formulated for

ophthalmic administration; and wherein said liquid preparation is administered to said

eye at a dose and a frequency effective to treat said inflammatory disease.

The closest prior arts of record, namely Chen et al. (US 6383471), teach a

pharmaceutical composition including a hydrophobic therapeutic agent having at least

one ionizable functional group, and a carrier. The carrier includes an ionizing agent

capable of ionizing the functional group, a surfactant, and optionally solubilizers,

triglycerides, and neutralizing agents (abstract). The reference teaches a hydrophobic

therapeutic agent to include bromfenac (2-amino—3-(4—bromobenzoyl)phenalyacetic

acid)(see claim 4). The hydrophobic therapeutic agent is used in less than about 1% by

weight, and typically less than about 0.1% or 0.01% by weight (see col 4 lines 58-60)

(renders obvious the limitation of claims 8 and 24). The reference further teaches

surfactants inclusive of polyethylene glycol fatty acid esters and additionally teaches

polyethylene glycol fatty acid monoesters such as peg-15 stearate, etc (see claims 21-

22 24 and 27). The surfactants are selected from the group consisting of alcohols;

polyoxyethylene alkylethers; fatty acids; glycerol fatty acid esters; acetylated glycerol

fatty acid esters; lower alcohol fatty acids esters; polyethylene glycol fatty acids esters;

polyethylene glycol glycerol fatty acid esters; polypropylene glycol fatty acid esters;

polyoxyethylene glycerides; lactic acid derivatives of mono/diglycerides; propylene

glycol diglycerides; sorbitan fatty acid esters; polyoxyethylene sorbitan fatty acid esters;
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polyoxyethylene-polyoxypropylene block copolymers; transesterified vegetable oils;

sterols; sterol derivatives; sugar esters; sugar ethers; sucroglycerides; polyoxyethylene

vegetable oils; and polyoxyethylene hydrogenated vegetable oils. The pharmaceutical

compositions of the present invention can be provided in the form of a solution

preconcentrate; i.e., a composition as described above, and intended to be dispersed

with water, either prior to administration, in the form of a drink, or dispersed in vivo (col

34 lines 63-68) (reads on an aqueous liquid preparation). The reference also teaches

preservatives (see claim 64). Although formulations specifically suited to oral

administration are presently preferred, the compositions of the present invention can

also be formulated for topical, transdermal, ocular, pulmonary, vaginal, rectal,

transmucosal or parenteral administration (col 35 lines 9-20). Chen et al. further

teaches components that can be incorporated into the composition include inorganic

acids inclusive of boric acid (col 46, line 6), solubilizer such as polyvinylpyrrolidone

(claim 49), exemplifications of carriers comprising Edetate Disodium (col 4 table 20

formulations 65 and 66), and ionizing agents that deprotonate the acidic functional

groups of the therapeutic agent are pharmaceutically acceptable organic or inorganic

bases, inclusive of sodium hydroxide (col 11 lines 12-13) (reads on the limitations of

claim 22).

However, Applicant presents excellent effects are clearly demonstrated by

Experiments 1 to 3 of the present specification. Experiment 1 -- Stability of sodium 2-

amino-3-(4-bromobenzoyl)phenyl acetate was evaluated. Namely, two eye drops of

sodium 2-amino-3-(4—bromobenzoyl) phenylacetate comprising the components as
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shown in Table 1 were prepared, filled respectively into a polypropylene container and

subjected to a stability test at 60°C for 4 weeks. As is apparent from Table 1, the

stability test was carried out under the conditions of pH 7.0 at 60°C for 4 weeks. Table 1

clearly shows that sodium 2—amino-3- (4-bromobenzoyl)phenylacetate in polyoxyl 40

stearate-containing preparation was more stable than that in polysorbate 80- containing

preparation. As is apparent from Table 2, the remaining rate of sodium 2—amino-3-(4—

bromobenzoyl)phenylacetate in the compositions A-07 and A-08 containing 0.02 w/v °/o

and 0.05 w/v °/o of polyoxyl 40 stearate is not less than 90 °/o after storage at 60°C for 4

weeks. Table 2 clearly shows that the compositions containing 0.02 w/v °/o and 0.05 w/v

°/o of polyoxyl 40 stearate have sufficient stability for eye drops.

The method as claimed are found to be patentable over the prior art because the

prior art does not teach or fairly suggest a method for treating an inflammatory disease

of an eye, the method comprising administering to said eye a stable aqueous liquid

preparation that comprises: (a) a first component; and (b) a second component; wherein

the first component is 2—amino-3-(4— bromobenzoyl)phenylacetic acid or a

pharmacologically acceptable salt thereof or a hydrate thereof, wherein the hydrate is at

least one selected from a 1/2 hydrate, 1 hydrate, and 3/2 hydrate; the first component is

the sole pharmaceutical active ingredient contained in the preparation; the second

component is tyloxapol and is present in said liquid preparation in an amount sufficient

to stabilize said first component; wherein said stable liquid preparation is formulated for

ophthalmic administration; and wherein said liquid preparation is administered to said

eye at a dose and a frequency effective to treat said inflammatory disease.
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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.”

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to LAYLA SOROUSH whose telephone number is

(571)272-5008. The examiner can normally be reached on 8:30a.m.-5:OOp.m..

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

supervisor, Sreenivasan 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.

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.

/Layla Soroush/

Examiner, Art Unit 1627
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Application No. App|icant(s)

_ _ _ _ 14/493,903 SAWA ET AL.
Examiner-Inltlated Interview Summary _ _Examiner Art Unit

LAYLA SOROUSH 1627 

All participants (applicant, app|icant’s representative, PTO personnel):

(1) LA YLA SOROUSH. (3) .

(2) Warren Cheek. (4) .

Date of Interview: 22 October 2014.

Type: IX] Telephonic I:I Video Conference
I] Personal [copy given to: El applicant El app|icant’s representative]

Exhibit shown or demonstration conducted: [I Yes [I No.

If Yes, brief description:

Issues Discussed I:I101 I:|112 I:|102 I:|103 I:IOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed:

Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

In the interest o com act rosecation a ro osal was made to the A licant to overcome the remainin issues and roceed to

allowance. Agglicant agreed and gave the Examiner authorization to make the aggrogriate claim amendments in an Examiner’s
Amendment .

Applicant recordation instructions: If is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

I:| Attachment

U.S. Patent and Trademark Office

PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20141106-A
Page 18 of 366



Page 19 of 366

Sheet 1 of 5 INFORMATION DISCLOSURE STATEMENT
ATTY DOCKET NO.
2014-1250

SERIAL NO.

FORM PTO/SB/08 A&B (modified) NEW
U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE FIRST NAMED INVENTOR

Shirou SAWA

LIST OF REFERENCES CITED BY APPLICANT(S)
(Use several sheets ifnecessary) FILING DATE

Date Submitted to PTO: September 23, 2014 September 23: 2014

U.S. PATENT DOCUMENTS

DOCUMENT
NUMBER

FILING DATE

DATE IF APPROPRIATE
NAME CLASS SUBCLASS

5,603,929 2/1997 Desai et 211.

5,653,972 8/1997 Desai et 211.

> 4,910,225 3/1990 Ogawa et 211.

5,110,493 5/1992 Cherng-Chyi et 211.

> 6,383,471 5/2002 Chen et a1.

4,045,576 8/1977 Welstead, Jr. et 211.

4,683,242 7/1987 Poser

6,319,513 11/2001 Dobrozsi

2007/0082857 4/2007 Sawa

6,369,112 4/2002 Xla

5,998,465 12/1999 Hellberg et 211.

5,597,560 1/1997 Bergamini et 211.

6,395,746 5/2002 Cagle et 211.

5,475,034 12/1995 Yanni et 211.

5,540,930 7/1996 9<

5,942,508 8/1999 Sawa

6,274,592 8/2001 Sawa

2001/0056098 12/2001 Sawa

6,274,609 8/2001 Yasueda et 211.

5,558,876 9/1996 Desai et 211.

6,162,393 12/2000 De Bruiju et 211.

8,129,431 3/2012 Sawa et 211.

6,107,343 8/2000 Sallmann et 211.

2,880,130 3/1959 Johnson

— I I
2‘ 2
E" I
m 2
E" I
m I
2‘ I
2‘ I
2‘ I
m I
2‘ A I
M2
M2
M2
M2
2‘ I
2‘ I
2‘ I
2‘ I
2‘ I
2‘ I
2‘ I
2‘ I
2‘ I
2‘ I

P%7€|z9a)’f 3%tial reference considered, whether or not citation is in conformance with MPEP 609; draw line through
citation ifnot in conformance and not considered. Include copy ofthisform with next communication to applicant.



Page 20 of 366

Sheet 2 of 5 INFORMATION DISCLOSURE STATEMENT
ATTY DOCKET NO. SERIAL NO.

FORM PTO/SB/08 A&B (modified) 20144250 NEW
U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE FIRST NAMED INVENTOR

Shirou SAWA

LIST OF REFERENCES CITED BY APPLICANT(S)
(Use several sheets ifnecessary) FILING DATE

Date Submitted to PTO: September 23, 2014 Selfiember 23: 2014

2,880,138 3/1959 Johnson

6/2000 Ali et al.6,071,904

FOREIGN PATENT DOCUMENTS
TRANSLATION/ADDITIONAL INFORMATIOJN

DATE COUNTRY CLASS SUBCLASS YES NO

5/1990

DOCUMENT
NUMBER

WI 9-503791

2-124819

1-104023 4/1989

00/59475 10/2000

8/1993

1 1-228404

5-223052

62-126124 6/1987

96/14829 5/1996 WO

BI 01/15677 3/2001 WO

BJ 2013 188 9/1990 CA

BK 02/ 1 3804 2/2002 WO

L 707 119 9/1995 A(2

02083323 3/1990

N 2002-308764 10/2002

0 306 984 3/1989 EP

22042/88 3/1989 AU

94/15597 7/1994 WO

2 383 971 3/2001 CA

0 274 870 7/1988 EP

T 94/05298 3/1994 WO

2-

m
2‘
2‘
E"
2‘
2‘
"2
"2
In
In
In
In
In
In
E“
E2“
E“
In
In
In

OTHER DOCUMENT(S) (Including Author, Title, Date, Pertinent Pages, Etc.)

New Drugs in Japan, 2001, 2001 Edition, Published by Yakuji Nippo Ltd., May 11, 2001, pp. 27-29, and its
English translation of the material poltions.

OE

P%72'@a)’f 3%tial reference considered, whether or not citation is in conformance with MPEP 609; draw line through
citation ifnot in conformance and not considered. Include copy ofthisform with next communication to applicant.



Page 21 of 366

Sheet 3 of 5

FORM PTO/SB/08 A&B (modified)

INFORMATION DISCLOSURE STATEMENT

ATTY DOCKET NO.
2014-1250

SERIAL NO.
NEW

U.S. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE FIRST NAMED INVENTOR

Shirou SAWA

LIST OF REFERENCES CITED BY APPLICANT(S)
(Use several sheets ifnecessary)

Date Submitted to PTO: September 23, 2014

0U3

0O

U

D1

0~11

OQ

0E

O —<

O7?‘

OF‘

0Z

O

"U

0O

O75

O (/1

FILING DATE
September 23, 2014

ISTA Pharmaceuticals, “New Drug Applications: Xibrom”, http://www.drugs.com/nda/xibrom_040525.htmt, accessed
online 9/19/2007.

Nolan et al., “The Topical Anti-Inflammatory and Analgesic Properties of Bromfenic in Rodents”, Agents and Actions, Vol.
25, No. 1-2, pp. 77-85, August 1988.

Corrected partial English translation of New Drugs in Japan, 2001, 2001 Edition, Published by Yakuji Nippo Ltd., May 1 1,
2001, pp. 27-29, previously submitted on April 11, 2005.

Complete English translation of New Drugs in Japan, 2001, 2001 Edition, Published by Yakuji Nippo Ltd., May 1 1, 2001,
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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

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation No. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

RESPONSE

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

In response to the Examiner’s request, we are enclosing herewith six Terminal

Disclaimers to overcome the double patenting rejection over the claims for the above-identified

application.

Respectfully submitted,

n M . ‘Iii./gitally signed by/\Narren M. Cheek,
DN: cn=/Warren M. Cheek, Jr./, 0, ou,
emai|=wcheek wendero h.com, c:

C h k, Jr.[ Date: 2014.1 Lg 13:o2:14t-o5'o0' Us
Warren M. Cheek

Registration No. 33,367

WMC/dlk Attorney for Applicant

Washington, D.C. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-825 0

November 5, 2014

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-09 75.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation No. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173, as shortened by any terminal disclaimer,

of prior Patent No. 8,129,431, issued March 6, 2012. The owner hereby agrees that any patent so

granted on the instant application shall be enforceable only for and during such period that it and

the prior patent are commonly owned. This agreement runs with any patent granted on the

instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of the prior patent, as presently shortened by

any terminal disclaimer, in the event that it later: expires for failure to pay a maintenance fee; is

held unenforceable; is found invalid by a court of competent jurisdiction; is statutorily

disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims cancelled by a

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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reexamination certificate; is reissued; or is in any manner terminated prior to the expiration of its

full statutory term as presently shortened by any terminal disclaimer.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the Validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

[] The undersigned is an attorney of record. Digitally signed by /Warren M.Cheek,
/Warren M. Jr]DN: cn=/Warren l\/l. Cheek,Jr./, o, ou,

emaii=wcheek@wenderoth.com, c=US
J r'/ Date:2014.11.0513:03:38-O5'OO'

Warren M. Cheek

Reg. No. 33,367

November 5, 2014

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, D.C. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-825 0
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation No. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173 as shortened by any terminal disclaimer

filed prior to the grant of any patent granted on pending second Application Number 14/269,692,

filed May 5, 2014. The owner hereby agrees that any patent so granted on the instant application

shall be enforceable only for and during such period that it and any patent granted on the second

application are commonly owned. This agreement runs with any patent granted on the instant

application and is binding upon grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of any patent granted on the second application,

as shortened by any terminal disclaimer filed prior to the patent grant, in the event that any such

granted patent: expires for failure to pay a maintenance fee; is held unenforceable; is found

invalid by a court of competent jurisdiction; is statutorily disclaimed in whole or terminally

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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disclaimed under 37 CFR l.32l; has all claims cancelled by a reexamination certificate; is

reissued; or is in any manner terminated prior to the expiration of its full statutory term as

shortened by any terminal disclaimer filed prior to its grant.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the Validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

[] The undersigned is an attorney of record.

[W Digitally signed by /Warren M. Cheek, Jr./M’ DN:cn=/Warren M.Cheek,Jr./,o,ou,
email=wcheek@wenderoth.com, c=US

November 5 2014 C h kl Jr./ Date: 2014.1 1 .05 13:04:28 -0900‘9

Warren M. Cheek

Reg. No. 33,367

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, D.C. 20005-1503

Telephone (202) 72 l -8200

Facsimile (202) 72 l -825 0
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Electronic Patent Application Fee Transmittal

AQUEOUS LIQUID PREPARATION CONTAINING 2-AM|NO-3-(4-

T'tIe °f I'“’e"t'°"‘ BROMOBENZOYL)PHENYLACETIC ACID

First Named Inventor/Applicant Name: Shirou SAWA

Attorney Docket Number: 2014-1250

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)
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Description Fee Code Quantity
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Sub-Total in

USD($)

Miscellaneous:

Description Fee Code Quantity

Total in USD ($) 960 
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Electronic Acknowledgement Receipt

m

—

AQUEOUS LIQUID PREPARATION CONTAINING 2-AM|NO-3-(4-

T'tIe °f I'“'e"t'°"‘ BROMOBENZOYL)PHENYLACETIC ACID

I

Payment information:

Submitted with Payment yes—

—Authorized User CHEEKJR., WARREN M.

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

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

filaggqgryffisggitional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

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

File Listing:

Document . . File Size(Bytes)/ Multi Pages

173152
Supplemental Response or

Supplemental Amendment AttaChA'pclf a516df9fd1395b60c15c9b3a41ba1193e9e
ab5cc

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

180109

Terminal Disclaimer Filed AttachB.pdf
2427f748c76b5bb1fd58d57f4e1aed00196 1

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

180147

Terminal Disclaimer Filed AttachC.pdf d453db652b6cb4ec4c5d7c06aa052cbc12 -

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

180126

Terminal Disclaimer Filed AttachD.pdf
05fd548e549367278418d18963f541789d0

1af0a

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

180121

Terminal Disclaimer Filed AttachE.pdf 962157932fa039e651ef21f6be29945a0849
6f99

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.
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The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Information:

180225

Terminal Disclaimer Filed AttachG.pdf
4287bb56a5569308bca6e83cd6c75104a0f

l5e5l

The PDF file has been signed with a digital signature and the legal effect of the document will be based on the contents of the file not the
digital signature.

Fee Worksheet (SB06) fee-info.pdf 526f5fal 9e03Cf6073l 55a62d6e6eced7589
2fa5

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe 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

lfa 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

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation No. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173, as shortened by any terminal disclaimer,

of prior Patent No. 8,497,304, issued July 30, 2013. The owner hereby agrees that any patent so

granted on the instant application shall be enforceable only for and during such period that it and

the prior patent are commonly owned. This agreement runs with any patent granted on the

instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of the prior patent, as presently shortened by

any terminal disclaimer, in the event that it later: expires for failure to pay a maintenance fee; is

held unenforceable; is found invalid by a court of competent jurisdiction; is statutorily

disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims cancelled by a

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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reexamination certificate; is reissued; or is in any manner terminated prior to the expiration of its

full statutory term as presently shortened by any terminal disclaimer.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the Validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

H The 1111d€1‘SigI1€d is an attO1"I1€y n M Digitally signed by /Warren M. Cheek,Jr./
DN: cn=/Warren M. Cheek, Jr./, 0, ou,

November 5, 2014
Warren M. Cheek

Reg. No. 33,367

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, D.C. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-825 0

Page 50 of 366

Ch k J r / emai|=wcheek@wenderoth.com, c=US[ I Date: 2014.1 1.05 13:03:22 -05'00'
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation No. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173 as shortened by any terminal disclaimer

filed prior to the grant of any patent granted on pending second Application Number 14/5 02,014,

filed September 30, 2014. The owner hereby agrees that any patent so granted on the instant

application shall be enforceable only for and during such period that it and any patent granted on

the second application are commonly owned. This agreement runs with any patent granted on

the instant application and is binding upon grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of any patent granted on the second application,

as shortened by any terminal disclaimer filed prior to the patent grant, in the event that any such

granted patent: expires for failure to pay a maintenance fee; is held unenforceable; is found

invalid by a court of competent jurisdiction; is statutorily disclaimed in whole or terminally

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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disclaimed under 37 CFR l.32l; has all claims cancelled by a reexamination certificate; is

reissued; or is in any manner terminated prior to the expiration of its full statutory term as

shortened by any terminal disclaimer filed prior to its grant.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the Validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

[] The undersigned is an attorney of record. Digitally signed by /Warren M. Cheek,
ANarren M. Jr./DN: cn=/Warren M. Cheek, Jr./, 0, ou,

emai|=wcheek@wenderoth.com, c=US

November 5 ’ 2014 Ch kl J r-/ Date: 2014.1 1.05 13:04:08 -0900‘
Warren M. Cheek

Reg. No. 33,367

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, D.C. 20005-1503

Telephone (202) 72 l -8200

Facsimile (202) 72 l -825 0
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation No. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173, as shortened by any terminal disclaimer,

of prior Patent No. 8,754,131, issued June 17, 2014. The owner hereby agrees that any patent so

granted on the instant application shall be enforceable only for and during such period that it and

the prior patent are commonly owned. This agreement runs with any patent granted on the

instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of the prior patent, as presently shortened by

any terminal disclaimer, in the event that it later: expires for failure to pay a maintenance fee; is

held unenforceable; is found invalid by a court of competent jurisdiction; is statutorily

disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims cancelled by a

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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reexamination certificate; is reissued; or is in any manner terminated prior to the expiration of its

full statutory term as presently shortened by any terminal disclaimer.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the Validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

a‘ r n M . fiigitally signed by /Warren M. Cheek,
DN: cn=/Warren M. Cheek, Jr./, 0, ou,

[] The undersigned is an attorney of r r

'|= h k d h. , =US

November 5,2014 Cheek, Jr./ 3211'..:.“:..::..§"::?..f;:t..:::3.‘
Warren M. Cheek

Reg. No. 33,367

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, D.C. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-825 0
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation No. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

TERMINAL DISCLAIMER UNDER 37 CFR 1.321

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

The owner, SENJU PHARMACEUTICAL CO., LTD., of 100% interest in the instant

application, hereby disclaims, except as provided below, the terminal part of the statutory term of

any patent granted on the instant application, which would extend beyond the expiration date of

the full statutory term defined in 35 USC 154 and 173, as shortened by any terminal disclaimer,

of prior Patent No. 8,871,813, issued October 28, 2014. The owner hereby agrees that any patent

so granted on the instant application shall be enforceable only for and during such period that it

and the prior patent are commonly owned. This agreement runs with any patent granted on the

instant application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any

patent granted on the instant application that would extend to the expiration date of the full

statutory term as defined in 35 USC 154 and 173 of the prior patent, as presently shortened by

any terminal disclaimer, in the event that it later: expires for failure to pay a maintenance fee; is

held unenforceable; is found invalid by a court of competent jurisdiction; is statutorily

disclaimed in whole or terminally disclaimed under 37 CFR 1.321; has all claims cancelled by a

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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reexamination certificate; is reissued; or is in any manner terminated prior to the expiration of its

full statutory term as presently shortened by any terminal disclaimer.

I hereby declare that all statements made herein of my own knowledge are true and that

all statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code and that such willful false statements may jeopardize the Validity of the application or any

patent issued thereon.

[X] The undersigned is empowered to act on behalf of the organization.

[1 The undersigned is an attorney Ofr Digitally signed by /\Narren M. Cheek,
arren M.

DN: cn=/Warren M. Cheek, Jr./, 0, ou,

November 5, 2014
Warren M. Cheek

Reg. No. 33,367

Terminal disclaimer fee under 37 CFR l.20(d) is included.

WMC/dlk

Washington, D.C. 20005-1503

Telephone (202) 721-8200

Facsimile (202) 721-825 0

Page 56 of 366
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor : Attorney Docket No. 2014-1250

Shirou SAWA : Confirmation No. 7395

Serial No. 14/493,903 : Group Art Unit Not Yet Assigned

Filed September 23, 2014 : Examiner Not Yet Assigned

AQUEOUS LIQUID PREPARATION : Mail Stop: AMENDMENT

CONTAINING 2-AMINO-3-(4-

BROMOBENZOYL)PHENYLACETIC ACID

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

Pursuant to the provisions of 37 CFR 1.56, 1.97 and 1.98, Applicant requests

consideration of the information listed on attached Form PTO/SB/08.

la. [X] This Information Disclosure Statement is submitted:

within three months of the filing date (or of entry into the National Stage) of the above-

entitled application, or

before the mailing of a first Office Action on the merits or the mailing of a first Office

Action after the filing of an RCE,

and thus no certification and/or fee is required.

lb. [] This Information Disclosure Statement is submitted

after the events of above paragraph la and prior to the mailing date of a final Office

Action or a Notice of Allowance or an action which otherwise closes prosecution in the

application, and thus:

The USPTO is hereby authorized to charge anyfees under 37 C.F.R. §§ 1.16, 1.17, and 1.492, which may be required by this
paper to Deposit Account No. 23-0975.
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(l) [] the certification of paragraph 2 below is provided, or

(2) [] the fee of $180.00 ($90.00 for small entity) specified in 37 CFR l.l7(p) is

enclosed.

lc. [] This Information Disclosure Statement is submitted:

after the mailing date of a final Office Action or Notice of Allowance or action which

otherwise closes prosecution in the application, and prior to payment of the issue fee, and

thus:

the certification of paragraph 2 below is provided, E

the fee of $180.00 ($90.00 for small entity) specified in 37 CFR 1.17(p) is enclosed.

2. It is hereby certified

a. [] that each item of information contained in this Information Disclosure

Statement was first cited in any communication from a foreign patent office in a

counterpart foreign application not more than three months prior to the filing of

the Statement (37 C.F.R. § l.97(e)(l)), or

b. [] that no item of information contained in the Information Disclosure Statement

was cited in a communication fiom a foreign patent office in a counterpart

foreign application and, to the knowledge of the person signing the certification

after making reasonable inquiry, was known to any individual designated in

§l.56(c) more than three months prior to the filing of the Statement (37 C.F.R. §

l.97(e)(2)).

3. For each non-English language reference listed on the attached Form PTO/SB/08,

reference is made to one or more of the following:

a. [] a full or partial English language translation submitted herewith,

b. [] an International Search Report submitted herewith,

c. [] a foreign patent office search report or office action (in the English language)

submitted herewith,

Page 58 of 366



Page 59 of 366

d. [] the concise explanation contained in the specification of the present application

at page,

e. [] the concise explanation set forth in the attached English language abstract,

f. [] the concise explanation set forth below or on a separate sheet attached to the

reference:

4. [] A foreign patent office search report citing one or more of the references is enclosed.

5. [] Statement Under 37 CFR 1.7041 dz Each item of information contained in the

information disclosure statement: (i) Was first cited in any communication from a patent

office in a counterpart foreign or international application or from the office, and this

communication was not received by any individual designated in § 1.56(c) more than

thirty days prior to the filing of the information disclosure statement; or (ii) Is a

communication that was issued by a patent office in a counterpart foreign or international

application or by the Office, and this communication was not received by any individual

designated in § l.56(c) more than thirty days prior to the filing of the information

disclosure statement.

Respectfully submitted,
Digitally signed by /Warren M. Cheek,

/VVarrer1 .mDN: cn=/Warren M. Cheek, Jr./, 0, ou,
emai|=wcheek@wenderoth.com,

CheekJr/Cr[ 0 Date: 2014.10.16 11:38:06 -0400‘

Warren M. Cheek

Registration No. 33,367

WMC/dlk Attorney for Applicant

Washington, D.C. 20005-1503

Telephone (202) 72 l -8200

Facsimile (202) 72 l -825 0

October 16, 2014
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S. Prince et al., “Analysis of Benzalkonium Chloride and its Homologs: HPLC Versus HPCE1”, Journal of Pharmaceutical
and Biomedical Analysis, Vol. 19, pp. 877-882, 1999.

M. Doughty, “Therapeutics: Medicines Update pl 8 Side-Effects of Anti-Epilepsy Drugs”, Optician, Vol. 223, No. 5853,
May 31, 2002, pp. 16-22.

I. Reddy, Ph.D., “Ocular Therapeutics and Drug Delivery”, Technomics Publishing Co., Basel, pp. 42-43, 390, 1996.

H. Schott, “Comparing the Surface Chemical Properties and the Effect of Salts on the Cloud Point of a Conventional
Nonionic Surfactant, Octoxynol 9 (Triton X-100), and of its Oligomer, Tyloxapol (Triton WR-1339)”, Journal of Colloid and
Interface Science, Vol. 205, pp. 496-502, 1998.

O. Regev, “Aggregation Behavior of Tyloxapol, a Nonionic Surfactant Oligomer, in Aqueous Solution”, Journal of Colloid
and Interface Science, Vol. 210, pp. 8-17, 1999.

PDR 50th Edition 1996, Physicans’ Desk Reference, p. 469.
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1996.

P. Deluca et al., “Interaction of Preservatives with Macromolecules IV, Binding of Quaternary Ammonium Compounds by
Nonionic Agents”, Journal of the American Pharmaceutical Association, Vol. 49, No. 7, pp. 430-437, July 1960.

D. Guttman et al., “Solubilization of Anti-Inflammatory Steroids by Aqueous Solutions of Triton WR-1339”, Journal of
Pharmaceutical Sciences, Vol. 50, No. 4, pp. 305-307, April 1961.

T. Fan et al., “Determination of Benzalkonium Chloride in Ophthalmic Solutions Containing Tyloxapol by Solid-Phase
Extraction and Reversed-Phase High-Performance Liquid Chromatography”, Journal of Pharmaceutical Sciences, Vol. 82,
No. 11, pp. 1172-1174, November 1993.
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1979.
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antimicrabiaiiy efiectiw: pr::as-smafive. The
formuiations indude an r:spEwii*ia!n\oic2giics3!Ey effective
amaunt :3? 22 drug, which es 2: -DOOM gmup-containing
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Stable, clear. antimicrobially effective,

aphthalmic formulaticna are disclosed which prnvide an

antimicrehialiy effective preservative. The

formulations include an mphthalmologically effective

amount of a drug, which is 3 «C033 g:oup—c0ntaining

non»steraida1 antiwinflammatory arug {NSAID} in

cnmhination with an antibietic drug, and a preservative

system farmed of a quaternary ammonium §geservative and

a nonionic polynxyethylated sctylghenal surfactant, all

in an aqueous vehicle. The gxeservativa systfim can be

used with other fwrmulaticns which xequire the

preservative to he Qghthamclogically acceptable and

antimicrohially effeztive. These formulatiana are

useful fa: treating fliaaases andfmx conditions that are

either causefi by. associated with or accemyanied by

inflammatory prccesses, incluéing. gmung athezs,

glaucoma, ayfitoid macular adema, uveitis, diabetic

retincgathy anfi nanjunctivitie, or any trauma caused by

eye surgery at eye injury. The ophthalmolmgicaliy

acceptahie antibiotic is preferably tobramycin which has

been found nut to interfexe with the rate of diffusicn

cf the NSAID. The cembinaticn cf the NSAIB and

antibiatic ifl particularly effectiva in simultaneously

preventing andior eliminating infection while preventing

audio: aliminating inflammatimn.

33?&H 2628332 3?
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1G The present invantion relates tn imgroved

ophthalmic formulations which use an improved

praservative system comprising a quaternary ammonium

greservative and a stabilizing amount uf a nonionic

polyoxyethylated actylghenol surfactant for ophthalmic

15 fermulatians of carboxyl (”~CDQB") grou9~uontaining

non—steroida1 anti~in£1ammatory drugs (”BSA:Ds") and

contain an opthalmolcgically acceptable antibiotic,

preferably tebramycin. The invention also relates to

methcds of using these formu1&tiGns fa: treating

33 diseases audio: conditions that axe either caused by.

asseciatad with gr accompanied by inilammatory

processes, including. among Qthers, glaucoma, cysteid

macular edema. uveitis, diabetic retiuapathy and

cenjunctivitia, or any trauma caused by eye surgery gr

35 eye injury. In aadition, the fnzmuiatien can be usea ta

treat bactarial infactien.

fiéflfifififififlflgflfiwiflEmlflflfifillflfi

Ta he ophthalmologically acceptable. a iormuiation

39 must yossess a number of characteristics ta comply with

35

337&M ZEEBUIE FF

Page66of366



Page 67 of 366

10

15

25

30

35

Page67of366

the general Fag requirements of being safe and

effective. In that Eyes are quite sensitive :5 pain.

the farmulation must be develapefi such that it causes

little ts me discamfort or stinging when afiministered.

This feature is garticularly impertant to insure user

compliance and important in that such fermulations are

Qften administered in order to relieve pain or

inflammation. The ephthalmic use of NSAED compfiunds was

disclosefi in 8.5. Patent No. é,45¢,l51. where NSAXD

camgaunds {such as those described in U.S. Patents

4,689,969; 4,232,638; ¢.887,53fi and &,09?,S?§) were

exemglifiefi in farmulatien with NaE2P0fi”E:G,

Na2EPOé“K2G, Natl, banzalkonium ghloride {“B&G”)
and sterilized water+ whilg the farmulations described

in the 'l51 gatent were efficacious, a gamplex was found
to farm between the NSAID ana the BAC‘

Due to the formation of this compiex, the

farmulations éid net have the stability desired for

shelf life in commercial &yp1ications. A reasanable

minimum shelf iife is at least about cue year.

representing sufficient time ta paakage, ship, and stare

a fazmulation without having ta reglaca expired $toch

tau frequently.

An ophthalmic suspension containing a particular

NSAID is disclosaé in 8.3. Patent Na. é,QS?,S38 issuafi

May 2. 19?8. The suspension is aquenus based and can

include benzalkenium chleriae. Another ophthalmic

farmulation is fiisclased in U.S. Patant Na. ¢.5S9,3&3

issued Becemher 1?, 1985. The formulation is gquauus

based and includes an NSAID and a benzalkanium chlaride

preservative. A somewhat similar ophthalmic formulatien

is éisclcaea in 3.5. Eaten: No. 4,5a?.a3a issued Auguat

19, 1988. This formulation incluées a speeific NSAID

(pranayrmfen} in an aqueous basefi formula with a knewn

3336K 2fi280f2 FF
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praservative. U.S~ Patent No. é.é?é,75l issued Sctober

2, IQBA discloses ophthalmic fgrmulatiuns which gal in

the eye in mrder to increase the hioavailability of the

drug. Tha ‘V51 gatent diaclosas a large number of

5 different active ingrefiients and excipient material.

when this éisclesure is taken in View cf the other

yatents discussed ahave and the publicatiang cited in

each sf them, the vast number of different ways er

creating an oghthalmic formulation heccmes apparent,

10 Although there may he a cmnsiderabla numhex of possible

formnlatiens and variatiens thexeef, only cartain

specific formulations will meet all the requirements fur

being aphthalmologically acceptable.

In genaral, an oghthalmic fezmulation contains an

15 active comyound ané various aphthaimologically

auceptable excipients, in the form of a sciution. an

ointment. a snsgension, etc. In azde: for an excipient

is be oghthalmologicalzy acceptable. it must be

non~irritating to the eye in ccmbination with nthe:

29 excipienta and an active ingredient. The excipients

must not prevant the active ingredisnt tram genetrating

the h10ed«aquenus barrier andfar diffusing thrmugh the

vaziaus ocular substructures t0 the site where it is

phazmacologically active. The excigients can interact

35 with Each ether or the active drug. Accordingly, care

in farmulating is required in that 30 many materials may

he used. Thesa matarials generally include a

tonicifier, & pxeaervativg, a surfactant, a buffering

system, 3 chelating agent, a viscosity agent as well as

33 other stabilizing agents. Oghthalmic formulations must

be sterile an& must he gxeserved with an effective

antiwmicrobiai agent.

Q:gano~mercuria1s (e.g.. thimexesal. ghenylmercuric

acetate and yhanyimezcuric nitrate) have been used

35 extensively as the preservative in cghthaimic

33?&fi 26233}? FF
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salutinns. These compeun&s. however, pose &if£icu1ties

due ta potential meraury tuxicity 33 well as goo:

chemical stability. Bengalkonium chlaride. a quaternary

ammonium cmm§ound, has been wideiy used in oghthalmic

solutinns, and is considered to he tha preservative of

choice. Hawever. BAG has tyyicaily been canaidered ta

be incmmpatible with anionic drugs (e.g., salicylates er

nitrates. etc,) and can be inactivated by surfactants.

Many NSAIDS {such as ketarolac, indomethacin,

flurbiprofen. diclufenac, and suprofan) are being

developed for mania: use because of their activity as

anti~inf1ammatory agents as well as their ability ta

prevent cysteid masular Edema.

These NSAIDs have §:oven to ba incompatible with

quatexnary ammonium cumpmunds such as BAG because they

can form a complex with them. rendering the presarvative

less available to serve its function. as is the case

with other oghthalmic érugs that contain a ~CQGH grnup.

Thus, less preferred greservatives have been used in

such aphthalmic formulaticns. For example, Gcufen

Dphthalmic smlution, the first NSAID (flurbiprcfen)

aygrmved by the EBA for aphthalmic use, incex§orates

thimermsal {with EDTA) as ita preservative system.

Eurapean publishea apglication 3G6.9B& igublished

Maxch 15, 1989) disclosas a st&h1e, clear,

antimicrohially effactive. oghthalmic facmulation

cuntaining an NSAID and a yresexvative system formgd cf

3 quarternaxy ammonium preservative and a nonionic

surfactant all in an aqueous vahicle. Althaugh the

fmrmulations mf this European laiéwogen apylicatimn are

useful in treating diseases that are either causaa by,

associated with. or accomyanied by inflammatory

prcuesaea. theta is nu indicatimn that the formulations

at the Eurupean 1aid~opan agpficaticn are effective

inpreventing or eliminating infectinn.

337nm zazse/2 FF
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A need has continued tn exist for a stable, clear.

antimicrobial preservativa effective oyhthaimic

formulatian far NSA1fls with antibiotics using BAG as the

preservative, ané an improvefi pxe§e:vative System fer

«GOSH grmup auntaining oyhthalmic drugs to avercame bath

inflammation and infection.

§flHM&EXmflEmIEEmlHE§E$lQfl

A primary object of the invention is to describe

and disclose a fmrmulation containing an

aphthalmoleginally effective amount sf an NSAIB in

combination with an antihintic. a quaternary ammanium

gresaxvative and a stabilizing amnunt cf a nonionic

golyexyethyiated cctylphenal surfactant. all in an

aqueous vehicle.

A feature of the present inventian is that it

aliowg fer the pregaratign af stable, i.a., clear and

antimicrobially and antibictically effective.

NSAID~containing ophthalmic formulations withmut the

need for an organm~mercuxia1 presexvative.

Anmther feature is that methnés for treating

ephthalmic diseases in mammals using th& aphthalmic

pharmaceutical fcrmnlations of the inventien are

yrovifled.

An advantage Qf the present inventian is that it is

usefni in the treatment of diseases or conditions

assuciated with or accompaniefl by inilammatazy

pracesses, including, among others, glaucoma, cysteid

macular edema. uveitia, diabeti: retinopathy and

C0fijunctivitis, or any trauma caused by eye surgery at

eye iujuxy ané eliminating infectien.

These and other objects. advantages ané features of

the gresent iuventian will bacsme apparent tn thase

persons skilled in tha art uyon reading the details 3f

the compmsition, manufacture and usage as more fully set

Earth below. Referenee being mafia to the acaomganying

33?4fi 2528012 FE
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general struutural fermulae forming a part haraaf

wherein iike symbols refer to like mmlecular moieties

throughaut.

Q3EfiE&EQw3E£§BLEIlQflH&EQME§EE§RR£QmEmfiQfiifififlifi

Befare the present compositiens and pracessas is:

making and using suah are disclased and described. it is

be be uuderstmad that this invention is not limited ta

the particular ecmpasitians, components or methcds of

use descrihgd as such comyositions, ammpenenta ané

methmds may, of ccurse, vary. It is alse to he

understcad that the terminelagy used herein is far the

guxpose Gf describing garticular emhediments only, and

is not intended ta be limiting since the scope of the

gresent invention will ha limited anly by the appenaed

alaimsw

It must be nated that as used in this specification

anfi the aypended claims, the singular forms "a". "an"

and "the“ include yluxal referents unless the context

Clearly dictates otherwise. Thus, for example,

reference ta "3 pharmaneuticaily accegtable salt“

includes mixtures cf salts, references to “an NSAED"

includes reference ta mixtures of such N§AXD5, zeierenca

to "the method of administration" includes one or mere

different methads of administzatian kaown ta thmse

skilleé in the art.

Qgtiszitiana

As usefi herein. the term “nSAID" means an

aghthalmologically acceptable carbcxyl groug cmntaining

nonwsteroidal anti»inf1ammatory drug; The NSAED‘s

incluae. for example. flurbiprcfen. xetorelac.

diclofenac, infi0mathac$n, suprofen, and the isomers.

esters and gharmaaeutically accegtahle salts thereof.

As used herein, the term "§.s." means aéding a

3374M ZQZSGIE FF
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quantity sufficient ta achieve a stated functinn, e.g.,

ta bring a solution tn the desireé volume {i.e., 160%}.

As used herein, the term “treatment” Or “treating”

means any treatment of a disease andicr condition in a

mammal. including:

{i} preventing the disease andior ccnditien. that

is, causing the clinical symptams of the fiisaase

not he davalagg

{ii} inhibiting the disease anfiior candition, that

is. arresting the development of c1inic&1 symgtoms:

andfwr

{iii} reliaving the flisease anafor mnnditinn. that

is, mausing the regression af clinical symptoms.

As used herein. the term “effective amount” meaaa a

dosage sufficient to prcviae treatment for the diaaase

state being treated. This will vary depending an the

patient, the disaase and the treatment being effected.

.As usgd herein. the term "antimicrobially

effective" refers to the stability of the farmulation

prior to administratien ana means ability ta withstand

the fl.S. Phazmacegia antimicrcbial chaliange put by a

panel Qf micrehes.

As use& herein, the term "surfactant" means a

’ nonionic surfactant. prafarably ethoxylatad nctylghenol
25

35

Page72of366

compmuuds as d&scribed below.

As used herein, the term ”quarte:nary ammnnium

grefiervative” means a quarternary ammanium compmund as

described below.

As used herein, the term "stabilizing" maans

keeping a farmulation clear and antimicrcbially

effective for its minimum reasonable shexf life, e.g.,

at least ans year.

"fiatarolac trumethamine” aha}; mean the compouna

(:)wSwbenzoy1~1.2~§ihyd:o«3H~9yrrm1c~{1.2~a3~py::a1e~1m

carboxylic acid Zwaminm~2~hy&:oxymethyl~1.3~propane6iol

33?&M ZSZBDIB FF



Page 73 of 366

<3 “- 3 if E-.3
9.. ‘J .8. +3 .;. «.5 ‘- =

- 3 _

salt: %1a0 known as (:)~S~benz0y1~2,3~dihydrm~1E~

pyrrolizinewlwaarbaxylic acid with 2«amino~2»(hydtoxy~

methy1;~1?3«§roganedia1 (1:1) having the following

structural fmrmula {1}

 

5

x’\

"0 , . M33203
T.»--\ . HEN {$23203

. , C3202

m

"Tohramycin" shall mean the aatibiotic proéucad by

§:;§§L§mxggg*:;g§§g§;iu§ also knawn as fl~3~amino~3~&eaxy~

a~n~g1uco9yrancsy1—{l$6}~G~{2,6»diamina—2,3.&»trideoxy—a—D

15 wribo~hexQ§y:an0ay1~{lsé}3—2~dauxy~B~streptamine.
Tcbramycin is xepresentefl by the fallmwing structural

formula II:

CH HR NH

26 a3 G3 #51‘ H3
tin". \ 2

1‘\__N X‘ 3 ’
H0 j \u’ 5

25 fig? \
93903 1

an A3

Tohramycin is a water soluble aminaglycosidic

antibiotic having a broad apeatxum of actien against

35 bath gram negative and gram pasitive bacteria. Such

33?fiH Eé28Gf2 EF
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amineglycasidin antibiotics are useful in treating

ncular infections and are used Qroghylactically befcra

anfi aft&r ecular surgery.

E&;mg;a:igna

The formulatiens of the present invsntisn include

an NEAIE active agent in an effeative amount fox

ophthalmic treatment, an ophthalmelagically acceptable

antibiotic as a secund active agent in an effective

amount for cphthalmic treatment, a quaternary ammonium

preservative, a stabilizing amount mf a nonionic

pelymxyethylated actylphenul surfactant, cptianaily

including ather exciyients such as a chelating agent, a

tonicifier, a buffering system, a viscosity agent as

well as other stabilizing agents.

Tha NSAID is greferably flurhiprofen, ketcralac,

dialmfenac. inéemethacin, suprofen. and tha isomers.

esters, and pharmaceutically acaeptahle salts thereof.

The antibiatic is grefarably tnbsamyein.

fighthalmic saiutians ané suspensinns tyyically

contain an aque0u$ vehicle rather than an oily vehicle.

Oyhthalmic formulations must be sterile, ané if intended

far multiple dosing regimens, must he antimicrobially

effective fax their minimum raasonahle shelf life. e.g,.

at least ane year, and preferably twe ta tnzee years or

more. The ingredients used in the flormulatinns cf the

prasant invention are typically cnmmercially available

or can he made by methmds readily knewn to those skilleé

in the art.

Ph&rmac&uticai oyhthalmic farmuiaticns tyyicalzy

contain an effective amount. e.g., 9.0611 to 18%

wt!va1., preferably G.UGE% to 51 wtlvol, mast preferably

9.6051 ta 11 mi an active ingredient {e.g., the NSAID of

the pra3&mt invention). The amount sf active ingredient

will vary with the particular formulation and the

disease state fa: which it is intendea. The total

3374M Zéfififlil FF
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concentration of solutas shmuld be such that. if

gossihig, the re$u1ting soluticn is isotenic with the

lacrimal fluid {though this is not absolutely necessary}

and has a pfi in the range of 6 to B.

The formulatians of the gresent inventicn are

prepared as sclutimns incosgarating the abovs~fiescrihad

ingradiants within the follewing aggreximate ranges:

inzxafiignx &m9u§:

Active Agent* 3.0011 to 10.0% wtfve1.;

Preservative 8.0011 ta 1.0% utfvo1_;

Surfactant $.Gfl1K t0 1.01 wt!v01.;

Gther Excipients 6% ts 10.01 wtfvolfi; and

Furified Nate: q.s. tn lflfll.

*Tha amtive agent is tha NSAID in combinatian with the

antiobiotic.

Gptional other excipienta, such as a ehelating agent ané

a tenicifier. axe naed in the fellowing approximate

prcpertians:

Iflaxgdiaah Amanat

Chelating agent 8.011 to 1.0%wtfvo1.:

Toninifier q.s. to achigve

isotonicity with

lacrimal fluiég and

q.s. to adjust pa ta
6.8 ta 8.8.

IN Naflfi Gr lfl Hfll

33?@M 2623Qf2 ?F
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In a greferred oyhthalmic NSAED solution. the

ingrafiiants ate cumbined in the follawing prcportians:

xaaxediant Amanag

NSAID 0.501 wtfv0l.;

fintihiatic D.3BE wtfvfll.;

BAE 0.021 wtivol.:

(56% aq¢ $013.)

Uctcxynal an 0.01% wtfvo1.;

{YGK aq. soln.)

BETA Nag 9.10% wtfvele;
fiaclf basic acidf q.s. for isatonicity with

Na borate lacrimal fluifiz

IN Naefi 9: 1H RC1 q.s. ta adjust pH to

?.420.4; anfi

Purified water q.s. to 190%.

The inventian rezates grimarily ta farmulations

having as the active agent uphthalmolcgically acceptable

drugs {including the esters ané pharmaceutically

acceptable salts therauf} that can form a comglex with a

quaternary ammonium compound, particularly carbmxyl

graugwcsntaining NSAEDS.

NSAIDa useful in the practice of this invention

include, fa: example, kgtazmlac {and the ather comyounda

described as being ophthalmolagically effective in U.S.

Patent Na. a,a5a,151 to Waterbury, issued Sung 12, 1934.

the pextinent gortions mf which are incoryorated herein

by xeferenee}, indemathacin. flurbiyrofen sodium,

diclofenac, and suprofen, including the asters and

pharmaceutically acceptable salts thereof.

In addition ta the RSAIB there is another active

ingxedient in the foxm of an cphthalmalogically

acceptable antibiotic, preferably tobramycin. The

antibimtic is present in an effective ameunt fa:

aphthalmic treatment. The antibintic tobramycin does

not intexfeze with the corneal germeability cf the NSAID.

3374H 2§2$0I2 FF
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Freservatives useful in the formulatians of the

present invention incluéa quatarnary ammonium compaunds,

such as cetyltrimethylammanium bromide, cetylpyridinium

zhlozide and yreferably, benzalkmnium chloride,

The nanionic surfactants useful in tbs farmulatiana

of the present invention are preferably yolyoxyethylated

octylghenol surfactants including pclymxyfithylene

hydxmgenated vegetable ails, such as pelyethylane 68

hyéragenated caster ail. manufactured and smld by Kao

Carp. sf Japan unaex the trade name Emanon cflwsa, and

preferably ethexylated Gmtylghenol comgeunds, such as

Qctcxynel 10 anfi moat preferably Qmtaxynnl £6,

manufactured and Sela by GAE under the trade name Igepal

CA89? {a ?0% aquecus solutian of Qctoxynol £0),

Octexynal #0 is a nonianic palymeric surfactant

material, Hare specifically. it is a nonienic

golyoxyethylated octylphenel surfactant material sold

commercially by GAE.

Ameng the wptional excigients, the ahelating agents

useful in the formulations mf the pxesent invention

include 8~hy&roxyquinaline sulfate, citric acid. and

grefsrahly éisadium edetate. Under certain cnnditions.

the chelating agent may also enhanue the antiwmicrabial

effect due to its ability to rendar essential metal inns

unavailable to the microbes.

Buffering systems eytienally useful in the

formulations of the grasent invention are based an, fer

fixamyle, citrate, boratefi er pheayhate.

Tnnicifiers optianally useful in the fcrmulatiens

of the present invsntion include dextrose, potassium

chloride andfar sadium chlotida, greferahly scdium

chlaride.

Viscasity agenta optionally ueeful in the

formulations of the pxeeent inventian include the

cellulose derivatives such as hydraxygrapylmethyl

33?$N ESIEGIZ FF
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tellulose, sodium carbexymethylcellulosa. and

hydroxyethylcellulmsew

Other ogtienal excipients useful in the

formulations of the present invention inciuéa

stabilizing agents such a3 antioxi&auts, e.g.. sodium

metabisulfate and ascnrbic acid. degending an the NSAIB

used.

These formulatigns are prepared by diasmlving the

solutes {e g., the NSAIE, the preservative. the

surfactant. the chelating agent. and the buffering

agent) in a suitable quantity ef water, adjusting the pa

tu ahaut 8 to 8, grefarably 6.8 to 8.0 and must

preferably ?.&, making a final volume adjustment ta 100%

with additional water, and sterilizing the yregazation

using any suitable methed knawn to thoss in the art.

Gphthalmic fsrmulaticns incnrparating the

preservative system cf the invention are

ghysically stable (iwe.. remain clear) and functimnally

stable {i.e.‘ remain antimicrchially effective) for at

least the minimum raasanabie shelf life af such

groducts. Ehe inclusion uf an antibiotin in the

fermulation does net effect the rate of diffusion af the

RS&ID.

Eggigxxgfiwigxmuiatigafi

The preierrad aghthalmic iarmulation as the

invantion includes a NSAID gttive agent in an effective

ameunt fer cghthalmic treatment and an antimicrobially

effective amcunt 9f the abevewdescrihefi préferred

yreservative system.

The greferred greservative of the invention is

benzalkmnium chloxida.

The pxeferred sutfactant sf the invention is

fictoxynal 40, especially when combined with benzalkunium

chloride.

337¢H 2638912 FF
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The yreferreé chalating agent cf the invention is

disodium adetate. especially when combingfl with

benzalkunium chluzide anfi Uctoxynol #0.

The preferred antibintic is Que which &oes net

interfere with tha cerneal permeability of tha NSAID.

Tobramycin is a pteferred antiebiatic.

The greferred ophthalmic solutions of the inventian

include a §5AIB, benaalkonium chluride, Octoxynol #9 and

disodium efietata and, as a second active agent,

tobramyain.

A preferred ophthalmic NSAEDfantihiotic solutian

has the following fmzmulation:

ln££§§i£§& amguni

KSAID 0.581 wtlvol.

antibiotic 0.383 wtfval.

BAG 0.82% wtfval.

(53% aq. solnq)

Qctexynol £0

{?0% aq. soln.)

EBTA Nag
(flafillboxiu acid!

Na barate}

IN RaDE er 1N RC1

0.01% wtivol.

0.19% wtlvol.

q.s. for isotonicity

with laarimal fluid

q.s. ta adjust pfl tn

7.¢iO.&

Purifieé Mata: q.s. ta 1091

Most preferred is the ophthalmic solution accerding

to the above formulations is wherein the NSAIH is

Katerfilac Trnmethamina and when the antibiotic is

present it is tabramycin.

§iiAiig;aadw&dminiatxatian

This inventian is direeteé to NSAID cyhthalmic

formnlatiana and a methoé useful far treating ophthalmic

éiseases in mammals. These fiiseases are either causefi

by. aasaciateé with at accemyanied by infiammatory

33?&H 26280}? ??
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yrocesses, including, amang ethezs, glaucoma. cystnid

mauular edama‘ uveitis. diabetic retinnpathy and

conjunctivitis, BI any trauma causeé by eye surgery or

eye injury.

The method of this inventisn is hath curative and

preventative. where applied. for example,

gremsurgically or immediately pastmtraumatically, i.a,

hefoxe inflammatiwn develoga. it prevants develepment of

inflammatimn. when applied fiirently to the eye

suffering from any af the named ophthalmic disaases. it

suyresses already developefi inflammatory pxccesses.

The formulation af the invention includes an

antibiatic such as tobramycin, prnviding antibacterial

prugerties useful in aliminating audio: prevgnting a

bacterial infectien.

Qghthalmic farmulations are typicaily aéministered

by tayical agglisatiun tn the eyelids at far

instillatian inte the space {cu1~de—sac} betwean the

eyeball and the eyelids, by tapically applied Qphthalmic

selutions. suspensicns GT ointmants, gr by

suhconjunctival injection.

The dosage level wixl, of course. degenfi on the

cwncenttation ef the drags, the condition cf the subject

and the individual magnituda mf responsea ta treatment.

Hawevez, typical dasage ranges might be about 2 tn IQ

drops of solution mi active ingradient per day wharein

the solutian iualufies 0.5 wtfvol.i of Ketorolac

trimethamine ané 0.3 wt£va1.i at tohramycin.

Fox a more detailed discussian of ophthalmic

formulaticns, theiz preparation and administration, 395

Bgmin2LQnL3«Eh§2ma;§n;i;a;m§gi§naaa. 15th Ed.. Pages

1aa9—15ea. £19753.

Egiging

Qphthalmic formulatians such as the salutimns of

3374M EGZSGER FF



Page 81 of 366

‘J!

10

15

2Q

25

3%

35

Page 81 of 366

K‘ .". .5 Q. :1 W,
3w ‘(X .35, :-;3 _.

W lg H

the gresent invantien are typically tastad fa: physical

sfiability, chemical stability, ana yteservative

efficacy. both when they ara first manufactuzed and

aftar a fixafi getimd of time {e.g., after twa years},

They are generally considered ta ha $afe and clinically

accaptable if Qtaven ta be well tclerateé in the eye.

Physical stability is éetermined by observation of

3 solution after expiratian ef a fixed yariud of time.

A solutian is causidered to be physically stable if its

apgearance (e.g.. color and clarity) dues not change anfi

if the g3 remains constant. within acceptable limits.

Chemical stability invoives a renting chemical analysis

gf the solution, ta be suxe that its active

ingredientisk, preservatives and the excipients have not

changed after a fixed periofl of time.

Preservative efficacy of the fcxmulation grist to

administratimn is tested by the proceduxe described in

the U.S. Pharmacapia Compenéiary. whereby a salution is

challenged with a panel cf micrebes and a determination

is made as tn whether a givan microbe survives in it.

EKéfl£LEfi

The follawing Examples are given to enable those

skilled in the art to more clearly unfierstand and to

practice the ptesent invgntian. They shauld not be

aansidered as a limitation an the scape cf the

invention, but merely as bsing illustrative and

regresentative thereof.

BEAflELE_l

This sxamyle illustrates the preparation of a

regresentative ghaxmaceutital fermulation for ophthalmic

aaministration auntaining the NSAIB Ketoroiac

33?4fi 2628G/2 FF
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Tromethamine and the antihiatic tebramycin.

Lagzaiignt éaaagx

keturglac tzamethamine 8.582 wtjvol.

5 tmhramycin Q.3QZ wtlvcl.

3AC 6.02% wtivol.

(S82 aq. soln.)

Getoxynol #0 G,fl1K wtfvol.

{?D% aq. swim.)

ii} EDT3 Na? 0.l{§‘?f. wtivol.

NaC1 *2 0,1323; wtfvcrl.

Basic Acid $.31 wtsvel.

Na Estate D.§5% wtivol.

15 The shave ingredients are mixed. adding purified

water until they are dissolved. the 93 is adjusteé ts

?.¢%B.& and the balance at the farmulation is made up

with gurifieé water, adding a quantity suffieient ta

make 1091 volume. The solution is than sterilized.

30 Other NSAIDS. such as those described abave, can be

used as the active compounfl in the preparatian af the

formulatiwn 93 this example.

EXBELEWE

25 Thfis example illustrates the §:eparation sf a

general ghaxmaceutical formulation for ophthalmic

30

35
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administraticn containing an NSAID and an antibiotic.

Lsgxggizgx. agggz

NSAXD 0.501 wtfvol.

5 antibiotic 6.31 wtfval.

BAG 8.01% wtivwl.

{50% aq. saln.}

Qctaxynsl £0 Q.021 wtfivol,

{?U% aq. 30in.)

10 EBTA Nag 0.20% wtfvol.
Nacl Q.1&1 wtivol.

Eerie Acid 9.9% wtivel.

Na Barate D.&5% wtfvcl.

15

Efififlkfini

This example illustrates the yregaration of a

representative yharmaceutical formulatian for ophthalmic

administration centaiuing the NSAIB ketorolac

23 tromethamine and tahramycin.

Ina:§di§nL% amgunn

ketarclac tromethamina 0.501 wtfvol.

tabramycin 6.301 wtfvol

25 am: 0.93:2. wtlvol.

{S02 aq. 901m.)

Uctoxynel 43 0.01% wtivsl.

(?O2 aq. gain.)

EDTA Hag 0.20% wtfvol.
30 Nafil 0.18% wt;vo1.

Boric Acid 8.91 wtfivol.

fia Borata g.&§% wtfval.

other gsaxns, such as those described above. man be

35 us&& as the active comyaund in the preparation of the
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farmulatian of any of these sxamples.

xaauagamg

This example illustratga the gragaration of a

representative pharmaceutical formulatian for cphthalmic

administration containing the NSAID flurbigrofen sadium.

Laaggdignt Amaggt

Flurbiprofen Sadium 0.831 wtfval.

HA6 0.021 wtfvol.

(53% aq. so1n.}

Gctoxynvl 40 0.91% wtivel.

(702 aqa so1n.}

EDTA E32 0,101 wtfvml.
Nafll Q.lS1 wtivol.

Boris &cid 0.91 wtfvml.

Na Estate 6.45% wtfvel.

The above ingredients are mixed. adding gurified

water until they are dissolvaa, the pa is adjusted to

?.a1n.a and the balance of the formulatign ia mafia up

with guriiied water, adding a quantity sufficient ta make

1061 volume. The solutien is than sterilizefi.

Dther cphthaimie drugs and BSAIDS. such as those

described above, can be used as the active compmund in

the gxegaratian of the formulation cf this example.

Efiflfihfiwi

?hysica1 stability of tha fatmulationa mf the

yresent inventinn is measurefi by greyaring ciaar

formulations, e.g., according he the foregoing Examples,

sealing them in sterilized aantainerg, and observing the

clarity of the solution afte: a geriofi af one menth and

again after five months. Salutiens that remain clear are

considered stable in this proceduxe.

337&H 26280§Z FF
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The formulations of the gresant invention have

proven ta be stable when tented in accordance with the

abave proceéure. Fermulatimns using suzfactants other

than the nonimnic surfactants of the inventimn did not

remain clear ana were not stable.

Preservative efficacy of the farmulaticns of the

present invention is measured by gregaring formulatians,

e.g., according to the fuzegming Examples, and subjecting

{hem to tbs 3.5. Phatmacopia antimicrmbial challenge.

The fsrmulationa mi the present inventian

demonstrate preservative efficacy when testefi in

accordanca with the abova promadure.

Formulations 0f the gresent inventian axe freely

flowabla liquids which can he administereé directly to

the eye using a uanventinnal means such as eyefiropgers.

The amount af active ingredient administered will vary

with tha individual andfar the type cf disease or

amndition being traated. The NSAID’s such as ketorolac

and antibiotics such as tebramycin are generally

aéministered in an amount af aheut 1 to 2 drnps yer eye

with drape containing about 25 micxoliters of

formuiatien. The drops are generally administered 3 to &

times per day.

Exflfifihflmé

in gigga rabbit corneal penetration of ketmroiac was

evaluated in the presence ef tobramycin to aetermine if

tobramycin alters yenettation of ketataiac threugh rabbit

corneas. Two sets bf studies were performeé ta evaluate

tobramycin*a effect an ketarolac penetratian.

é£E§$§$§§ » A modified Frans diffusicn cell

cunsisting of an 3.0 ml giass recagtor cell aiang with a

teflnn donor mall were used far the yenatration

experiments. A sifie arm allsweé samgling of the receptor

33?hE ZGZSGEQ FF
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phase. fhe damn: cell was recessed ta accammndate

cmrneal curvature. A 9,3 ml volume of dams: solution was

§laced an the egitheiial sifie of the carnea, and

avapatation of this éonor salutinn was diminished by

Sealing a glass ccverslip over the oyening of the donor

cell with silicon grease. To ensure corneal curvature

throughout the emursa at the experiment, a 1.0 ml latex

bulb was piazza ave: the sampling yort mf the glass

diffusian cell. By sn fining, enough pressure was exerted

under tha cornea to maintain a curved, wxinklemfree

membrane. water at 3?" C was circulated thraugh tha

water jacket surrounding the racagtu: cell. A magnetic

stir bar placafl in the bottom of the receytor cell

maintaineé homogeneity within the recegtor salution.

flggaggwfiggyggggign ~ New Zealand white rabbits

weighing 315 to Q kg were used fer the studies. Rabbits

were sacrificed by rapid injection cf 1.25 mllkg of T~61

Euthanasia Eniution {American Hmechst Corp. Animal Realth

Division, Somervilla, N3} into a marginal ear vein. The

cornea ware carafully xemeved alang with Zmfi mm of

surrounding scleral tissue then placed in a buffer

cantaining: fl.5?1 sndium chloride, 0.361% soéium

bicarbcnate, G.G4% potassium chlsrideg 0.023% gotassium

phosphate fiibasic, 8.fifl?1 magnesium sulfate, Gifisi

calcium chloride. and 0.1332 aéenesine in water, adjusted

to pa ?.¢. This buffer was used as recegtor solutimn for

all atudiaa; its selectien was based an the ability ta

maintain corneal integrity throughout the diffusien

studies.

Exaaximgntglwfingggdnxg ~ A fresh cornea was glaced

betweaa the top and hcttmm of the teflan flonor cell; this

unit was then clamped auto the glass receptor 2211. The

raceytor cell was filleé with sterile. degassed buffs:

selution; all air bubbles were expellad Exam beneath the

cornea by inverting the entire diffusion cell and

33Féfi 2828012 FF
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ailawing bubbles to travel mat the sampling port. After

flame: salutiau was placed on the ccrnea. a 0.3 ml samgle

cf recegtor soluticn wag cellected at the fallowing time

yaintsr lfi, 38, £5, 60 ané 120 minutes. The 6.3 ml

aliquot was replaced at each time point with fresh buffer

solution.

Rngpaaatign Q: East fifilufiififli ~ 1. To determina

ketorelac corneal diffnsian in the presence af

tohramyain, and to fletermina a dmse effect. a saling

vehicle was utilized ta avoid potential complications by

excipients. The follewing salutions were isutunic and

yrepared at gfl 7.¢: {a} 9.5% ketuxolac tromethamine,

6.79% sodium chlarifie, purified water; Ch} solutien {a}

with G.1§Z tobramycin; in} salution (3) with 0.3Q1

tobramycin; and Cd} sclution (a) with 0.60% tebramycin.

2. Te evaluate whether 0.38% tabramycin (a

clinically acceptable and efficacious concentration} has

an effect an kgtaralac corneal diffusion when

administered in a mare complex vehicle. an isotcnic

sslutiqn at pH 7,4 was made which contaiuad the

following: (a) 3.5% ketorolac trmmethamine, 0.??? sadium

chluziae. edetate &isadium, bensalkonium chloride.

gurifieé water; (bi solutien {a} with 0.30% tcbramycin.

1£fl:§Lxgg;§;ME§§§$x§;i&n ~ Ta moniter caxneal

intagzity throughout the course cf the permeability

studies. lgcwglycgrnl genetration was evaluated
(3*‘*C~g1yeer:s.1 35.75 mCi;’mmv::le was obtained! mam HEN
with a tadiochamicai §urity of 981).VNgnianized

lécmglyceroi was incaxporated intu selected test
soluticns {la and a. above}. For controls,

additibnal isctonie test solutiens were made at pH ?.&:

{1} phcsphate buffered saline; (2) 0.62 tabramynin in

phosphate buffered saline. $0 a 2‘O ml aliquct of each

test soluticn, 10 pl mf 14C~glycero1 was added. At

designated time intervaig, 0.3 ml af receptor salution

E130
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was sampled fa: scintillatimn ccunting (Beckman medal LS

8100}.

ana;g:;g§1mmg;hgfi§A~ 1. Quantitation of ketorclac

was yerfermed by HPLG. The mobile yhasa was cemyesed of

methanai, water ané glacial acetic acid (é5:3é:1). The

equigmant incluéed: a Spectra~Physics afiéfi uv;v:s

detectar; a Speetra~Physics 42?0 integrater; a

Spactra~Physics SYOD solvent fielivery aystem; a Dynatech

autsaampler; and a whatman Partisil ans 3. 10 micron

calumn. The mobile phasg flew rate was 1.0 mlfmin; the

sampla injection volume was 50 $1; anfi the ahsarbance

wavelength was 254 mm. A 100 pl aliquot of each samgle

was ailutsd with lSG ul uf mobile phase.

2. Quantitatian af tmbramycin was gerformed using

the Syva EHIT tabramycin assay kit, The assay is an

enayma immunmassay intended to quantitatively anaxyze

tabramycin in human aerum or glasma: the limit cf

detection is 1.0 ugfml. The assay is based on

camyetitian far antibody sites between free drug in

sampie and drug labeled with glucose~6~phosphate

dehydrogenase (Gm6«P~DH). Since G~6~P~DH activity

decreases ugan binding with antibody. tabramycin

zancentration can be measured in terms of enayma

activity. Active enzyme converts oxidized nicotinamiée

adenine dinucieotide {HAD} to MADE, This conversion

results in an absmxbance change that is meaaureé

spectrophstsmatrically.

Each experiment was gerformefi with matchafl centrcls;

that is. frem a single xabbit, ens cnrnea was treated

with a ketfirulac {central} smlution, and the other cornea

was treatsé with the ketmralac and tabramycin aolution.

Each test Solutiun cantaining tehxamycin was evaluated in

triglicate. For the study using the simple isotenic

vehicle, data for nine control corneas were genezatefi.

Since these were contrgl cornea, each is item a aifferent

33?¢H 2&2&fiS2 FF
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rabbit; hence. the deviation Shawn at Each time paint

gives an indicaticu sf bath the hialogical as well as

experimental deviation inharent ta this type Qf study.

An inéication af torneal integrity throughout the

course of these studies was determined by penetration of

14C~glycero1. Changes in the germeability prafile oi
1aC»g1yceru1 can be attributed to corneal alteratinn at
éamage. Seleat vehicles were chosen ta evaluate whether

eexneal damage could be attributed ta a gartiaular

compound er combinaticn. with phosyhate buffered saline

serving as cantrol. a twe or threemfald increase in

14C«glyce:o1 yenetratian wuulfi indicate substantial
cerneai altaratian. wable I shows that l&C»g1ycero1

penetration in a selutien containing ketarolac

tromethamine. or 0.51 tobramycin. or their combinatian,

does not diffs: fram its genetxatian in buffer alone.

These results sugggst that catneal integrity is not

altered by ketarmlac tromathamine at tobramycin.

TABLE I

Paxcsnt of Initial

Caunts per Minute

anggaxanign ax*§fl_min a:*l2Qwmin

?heaphate Buffered Saline 2.10 7,36

Ketarclac tromethamine

in Saline 2.&? 8.66

Tobzamycin ($.61) in

Phasyhate huffergd saline 1.33 7.Q8

Ketarolac tremathamine and

Tobramycin {$.51} in Saline 2.91 5.63

The average tatal milligrams of heturnlac

genetrating the cornea at each time point far tha simgle

sciutions containing ketozalac alane ané solutians

33?&H 26280f3 FF
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centaining either 0.151, 0.302 at 0.68% tabramycin,

resgectivaly, were compared, In all cases, the sulutiens

cantaining tobramyein wars equivalent t0 the control

solutian.

A comparison of th$ average total miiligzams af

ketarolac §enetrating the cornea at each time goint for

the ephthalmic formulation with and without 0.30%

tobramycin was made. Again. the test sclution and the

sontrol sciatica were equivalent. Studies with the

fermulation demonsttatefi that after $9 minutes. there

oeaurs a tug to three fold inereas in ketorolac

diffusion. that is, enhanced penetratian.

while the yresent invention has been described with

xeference to the specific embodiments thereaf, it should

be understoed by thosa skilled in the art that varieus

changes may he made ané equivalents may be substituted

without departing fxom the true spixit and snaps of the

inventian‘ In additian, many madificatimns may be made

ta adagt a particular situation, material. compositinn of

matter, grecesa. pracess atep fir steps, ta the objective,

spirit ané scoye of the gre$ent invention. All such

madifications are intended to ha within the scape of the

claims agpenfied hereto.

33?éfi 2528012 3?
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1. An ephthalmologicaliy acceptable non~stereida1

anti«inflammatory drug fcxmulation, camgzising:

an oghthalmelogically acceytable n9n~steroida1

antiminflammatory carbaxyl grmu§—containing drug in an

effective amount for aghthalmic treatment;

an ophtalmalegically acceptable antibiotic in an

effective amount fer ophthalmic treatment;

a quatexnary ammonium pxeservative;

a stabilizing amount of a nonicnic polyaxyethylated

actylghenal surfactant: and

an aquecus vehicleé

2. The oyhthalmolcgically acceptable

non~stercida1 anti~in£1ammatc:y drug formulation of Claim

1 wherein said quaternary ammonium greservative is

benzalkanium chloride.

3. The aphtalmologically accegtable nonmsteroidal

anti~inflammatory drag formulation ef Claim 1 whezein

said nanionic polyexyethylated Qctylghenoi surfactant is

Gctaxynel #0 and the antibiotic is tabramycin.

&» The ophthalmolegically accegtable

non~ateroida1 anti~inf1ammat0ry érug fermulation of Claim

1 including disodium edetate.

5. The mghthalmclogically acceptable

non~stermidal anti~in£1ammatory drug formulation of Claim

1 wherein said ophthalmolegically acceptable

non~steroida1 antiminflammatozy carboxyl greupwcontainiug

érug is selected from the graupx ketcrolac,

indomethacin. flurhiprafen. diclofenac. and suprofen.

3374fi 2628D{2 FF
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6. The mphthalmologically acceptable

nonnsteroidal antiwinflammatery drug formulation of Claim

5 wherein said ephthalmclmgically acceptable

nanwsteroidal anti~in£1ammatory tarbcxyl g:oug~containing

5 drug is ketorolac tromethamine.

?. The ophthalmologically acceptable

nenfisteroidal anti~inf1ammato:y drug formulatien of Claim

1 camprisingz

10 NSAID 0.301% ta 18.01 wtfvo1.;

Antibiotic 0.001% to lflifli wtiva1.;

Pzeservative 0.001% to 1.3% wtIvo1.;

Surfactant 0.801% ta 1.8% wtiv0l.;

and

15 Purified water q,s. ta 10BZ.

8. The ophthalmolagically acceptable

non~steroida1 antiuinflammatery drug formulation of Claim

? ccmprising:

Z0 ketarolac tremethamine 9.001% to 10.61 wt!va1.;

tobramycin 0.0011 to 19.01 wtfvol ;

Pteservative 5.301% to 1.01 wt;vel.;

Surfactant 0.031% ta 1.0% wtfvo1.: and

Purified water q,s, ta 1001.
25

9. The nphthaimologically acceptable

nonmsteraidal anti—inflammatory drug formulation of

Claim ? wherein said greservative is benzalkcnium

39 chlmride. and the surfactant is Octoxynol 40.

10. The aphtalmolegically acceptable

nen~steroidal anti«inf1ammatary drug formulation of

35
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Claim 8, further comyrising:

Chelating agent 0.911 to 1.0% wtJvol.;

Tonicifier q.s. to achieve isatonicity
5 with lacrimal fluid; and

1N Naflfi or 1N H61 q.s. to afijust pH ta

?.a2a.a.

11. The oghtalmolmgically acceptable

10 nonwsteroidal antiwinflammatory érug formulation of

Claim 9 comprising:

ketotoiac txomethamine 0.58% wtlvo1.;

Tobramycin 0.30% wtJvo1.;

BAG 0.02% wtfvo1.;

15 {S01 aq. soln.)

Qctoxynol 40 0.011 wtivol.;

{YOZ aq. Sela.)

ESTA flag 6.161 wtivol.;
Rafi} 0.18% wt;v01.;

20 Boris Aci& 0.91 wtfval.

Na Borate 0.&51 wtfvcl.

IN N303 fir in RC1 q.s. tn adjust pa to

?.¢%Q.é; and

Puzifiefl water q.s. to 1001.
25

12. The use cf a Earmulation comprising: an

ophthalmologically acceptable non~$t&r0idal antiw

inflammatory Carhoxyl graup~containing drug in an effective

ameunt for ophthalmic treatment, an antibiutic in an

eifiective amcunt far mphthalmic treatment, a quaternary

ammmuium preservative, a stabilizing amount of a nanionic

golyoxyethylated.uctylphenol surfiactant, and an aqueous

33?¢M ZBZBGXZ F?
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vehicle far treating ophthalmia disaase in a mammal

suffering therewith.

13. The ass of Claim 12 wherein said preaervative

is benzalkonium chloride and said surfactant is Qctoxynol

4%.

14. The use sf Claim 12 wherein said

ophthalmolagically acceptable non~stereiaa1 anti~

inflamatcry carboxyl gr0up~c0ntaining drug is selected

from the group: katurolac, indomethacin. flurbiprofen,

diclefenac, anfi suprafen.

15v The use cf Claim 12 wherein said

mphthalmalogically accaptable nonwsteroiflal anti»

inflammatery carboxyl grQup»containing fixug is Eetormlam

Wramethamine anfl t;e antibiotic is tubramyrinf

16. Tha use wi Claim 15 wherein said

ophthalmmlogically acgeptable nnnwsteroidal anti~

inflammatory firug formulation camprises:

keterolat tramethamine 6.501 wtfvol,

Tobramycin 8.301 wtlv01.;

3&5 0.01% wtfvcl.

(502 aq‘ soln.)

Octaxynci $9

(?8fi aq, sDln.)

BETA N32 {I-.1101 wtfvol. :
NaCl 9.18% wt!vo1.;

Basic Acid 0.92 wt/vol.

Na Borate O.¢SZ wtfvol,

1N NASH 0: IN H61 tn adjust 98 ta

1 #18 Q; and

Purified water q.a. to 1031.

-nu.

u.

0.01% wt!vcl.;

337éfl
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PRESERVRTIVE S¥STEM FER OPHTHRLMIE FDRMULATIGNS

am:K:;Rt3g__rgg :2?‘ THE :;NvENT:;_g3~1

The present inventian zelates t0 imprevsd ophthalmic

formulatiens, particularly ta aphthalmia farmulatiens for

anti~inflammatary drugs, and speci?ically ta an improved

preservative system Fer ophthalmic Fsrmulations 0?

carbaxyl {“-CGDH"} grnupncmntaining drugs, especially

non~2ter0idal antiwinflammatcry drugs (“NSAl0s”}.

The inventian also relates to methods of using these

formulatians for treating diseases that are either caused

by, as3ociated with or accmmpanied by inflammatery

processes, inciuding, ameng others, giaucama, cystoid

macular edema, uveitis, diabetic retinapathy, ans

conjunctivitis, mr any trauma caused by eye surgery or

eya injury.

The tmpical use cf NSQIU5, particularly gyrrclc

pyrrelas, in the treatment of ophthalmic diseases was

first taught in U‘S. Patent No. fl,a5&,1§1, where Nfifiifl

compounds (such as these described in U.S. Patants

a,fl89,969; A,232,038; 3,387,539 and &,U9?,5?9} were

exemplifiefl in fnrmulatian with NaH3PO&'H2G,
Na HPQ ‘H 0 Nas;, benzalkanium cnloxide (“SAC”)2 d 2 ’

and sterilized water. Whilg the formulations described

S488? 252SQ~FF
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in the ‘$51 oatent were efficacious, an insoluble complex

was found to form between the NSAIB and the 395. The

formulations became cloudy or turbid and did not,

therefore, have the staoiiity desired for shelf life in

commercial applications. A reasonable minimum shelf life

{that is, the time during which a solution remains clear

and retains its pharmacoutical activity} is at least

about one year, representing sufficient time to package,

ship, and more a formulation without having to review

expired stock too frequently. The solutions of the

present invention have shown a shelf life of at least one

year. Thuo, the present invention entails an improvement

over the formulations described in the ‘£51 patent.

Ifi general, an ophthalmic Formulation contains an

active oomoouoo and various ophthalmologically acceptable

excioients, in the form of a solution,

suspension, etc.

an ointment, 3

an excipient is opnthalmoiogioally

acceptable if it is nonmirritating to the eye and if its

active ingredient oonetrates the blood-aouaous barrier

and/or diffuses fihrough the various ocular substructures

to the site where it is oharmaoologicaliy active. The

exoipiants can include a tonicifior, a preservative, a

ourfactant, a buffering system, a chelatiog agent, a

viscosity agant as well as other stabilizing agents.

Qphthalmic formulations must.be sterile, and if intended

For multiple dosing regimens, moat be preserved with an

effective antiumicrobial agent.

Drganowmercurialo (e.g., thimerosai, phenylmercuric

acetate and phenylmerouric nitrate) have been used

extensively as the preservative in ophthalmic solutions.

These comoounds, however, ooso‘dif?iou1ties due to

potential mercury toxicity as well as poor chamioal

stability. Benzalkonium chloride, a quaternary ammonium

compound, has been widely used in ophthalmic solutions,

and is consiéered to bs the presarvative of choice.

6¢0EY 2628G~FF
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However, SR8 has typically been considered to be

incompatible with anionic drugs {e.g., salicylatos or

nitrates, etc.), Forming insoluble complexes which cause

the solution to become cloudy or turbid. Such a complex

botween the anionic ozug and benzalkonium chloride can

Cause a decrease in the pharmaceutical activity of the

anionic drug.

Many osnxos (such as ketorolac, inoomethaoin,

flurbiprofen and diclofenaci are being developed for

ocular use because of their activity as anti~inf1ammatory

agents including their ability to prevent oystoid maoular

edema.

In the post, as in the Case with other ophthalmic

drugs that contain a —COGH group, antiin?lammatory

solutions of NSQIDS for oocuiar use have proven to be

incompatible with quaternary ammonium compounds such as

8&8. This incompatibility is due to tho Fact that the

~EGOH group can form a complex with the quaternary

ammonium'oomoounds, rendering the preservative less

available to serve its function, and reducing the

activity of the active ingredient. Inoomethaoin

ophthalmic formulations have been preoarao, however,

these are suspensions, not solutions. Goufen Gohtnalmio

solution, an NSAID iflurniprofen) approved by the FDR for

ophthalmic use, incorporates thimoroaal fiwith ESTA) as

its preservative system. in U.S. patent &,a5&,1§l there

is a oisclosure of an ophthalmic formulation using

ketorolac, banzalkonium chloride (as the preservative}

and polysorbato 88, however the solution became cloudy or

turoio after a short period of time.

It has remained desired to provide a stable, clear?

sntimiorobially effective ophthalmic formulation with a

prolonged shelf life for —CflGH group containing

ophthalmic drugs, osoaoially Nsalfls, using 8&3 as the

oresarvative.

MISSY 26283-F?
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SUMHRRY OF THE INVENTIUN

It has new been discovered that stable, clear and

antimicronially effective, Nsfilflwcdntaining aphthalmic

Formulations can be prepared which include a quaternary

5 ammnnium preservative. These soluticns nava an improved

shelf life, exhibiting no clnudiness er turbidity ave:

extended periods.

In ens aspect af the inventien, these compasitians

includa an aphthalmulagically éffective amaunt sf a

10 NSAEU, a quaternary ammonium praservative and a

stabilizing amount of an ethnxylated actylphenol as a

nonionic surfactant, all in an aqueous vahicla.

‘.‘.$ Anather aspect is an ophthalmic cumposition

”:§" including an ophthalmnlogically effettive amount 9? a

_--H, 15 NSAIB, a quaternary ammonium preservate and a stabilizing

;::}; amount of an etnoxylatea octylphenol as a nanionic
;_': surfactant.

"-'~3 Anather aspect is an cphthalmic compositien

including an ephthalmalcgically effective amcunt of a

'.s.' 20 NSAID, benzalkanium uhloride as a preservative and a
2:: stabilizing amount of an ethaxylatea actylphenol as a
3'.-' nmnionic surfactant.

".. Rnmthar aspect is an nphthalmic campasitimn

"‘.: including an aghthalmolagically effective amount 0? a

35 NSAIB, nenzalkonium chlarida as a preaexvative afid a

_.fi.i stabilizing amuunt Bf Dctmxynml £8 as 3 nanionic
surfactant.

Rnothar aspect is an Qphthalmic cwmpesitiqn

including an cphthalmologically effective amaunt'of

39 ketorulac or an isamer, an ester, or a pharmaceutically

acceptable salt therenf, benzalkoniué chloriaa as a

preservative and a stabilizing amount of Bctoxynul #0 as

a nonianid surfactant.

M08? 25288-FF
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development of clinical symptams; andfnr

{iii} relieving tha disease, that isi causing the

regressian of eiinical symptams.

As used herein, the term "effective amaunt“ means a

dcsage sufficient tn provide treatment far the disease

state being treated. This will vary depending on the

patient, the disease and the treatment being affected.

36
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In another aspect of the inventinn, methods fur

treating ophthalmic diseases in mammals using the

aphthalmic pharmaceutical formulations of the inventicn

ara alsa disclused. These diseases are those that are

5 either caused by, associated with at accompanied by

inflammatory nrccasses, including, among mtherg,

giaucoma, cystoid maeular edema, uveitis, diabetic

retinopathy and conjunctivitis, gr any trauma caused by

eye surgery or eye injury.
10

DETAILED DESCRIPTION BF THE PREFERRED EMBDDIMENTS

__ _ Befinitians I
"“: as used herein, the term “NSAXD” mean5 an

..:?' ophthalmalngically acceptable n0n—sterUidal

-:::- 15 anti-inflammatory drug. The NSAlD‘s include, for
s*.: example, flurbiprofen, keteralac, dielofenac,

:.': indmmethacin, and the isomers, esters, and
.'.': pnarmaceuticaliy acceptable salts thereof.

As used herein, the term "q.s." means adding a

.§£:. 20 quantity sufficient to achieve a stated function, e.g.,

..s._ to bring a snlution to the desired volume {i.E., 108%}.
"' as used herein, the term “treatment” or "treating"

,::r; means any treatment of a disease in a mammal, including: g
{i} preventing the aiseasa, that is, causing the

25 clinical symptams of the disease nut to develap;

.:fi‘: (ii) inhibifiing the disease, that is, arresting the
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as used herain, the term “antimicrobially effective”

means ability tn withstand the U.S. Pharmacopia

antimicrobial challenge.

as used herein, the term "surfactant" means a

5 nunianic surfactant, preferably ethmxylated uutylphenol

compuunds as described below.

As used herein, the term ”quaterna£y ammonium

preservative” means a quaternary ammonium campound such

as described belaw.

13 As USEG harein, the term “stabilizing” means keeping

a formulation clear and antimicrabially effactive far its

minimum reasanable shelf life, e.g., at least ane yaar.

 
DC I

-O C C
I U!‘

. Formulations

15 I ?ha formulations nf the present inventicn include an

NSA19 active agent in an effective amount far uphthalmic

treatment, a quaternary ammonium preservative, a

stabilizing amount of an ethuxylated octylphenol as a

nanianic surfactant, optionally including other

2n excipients such as a chelating agent, a tanicifier, a

buffering systam, a viscesity agent as well as other

. DnnII 91I0¢itnI‘ ggC:AIi UDIII9 0-IanIr0 40noonit
-°* stabilizing agents. Gphthalmic solutions and susoensions

.u._ typically contain an aqueuus vehicle rather than an oily 3ii I

vehicle. Uphthalmic fmrmulations must be sterile, and if

25 intendea for multiple dasing regimens, must be

.... antimicrubially effective for their minimum reasanable

shelf life, e.g., at least ane year, and praferably two
 

:9 three years at more. The ingredients used in the

Farmulations cf the present invention are typically

39 cammercially availabie Q: can be made by methods readily

knuwn to those skilled in tha art.

Pharmaaautical ophthalmic formulatians typically

cahtain an effective amount, e.g., 9.081% ta 10% wt!val.,

preferably 3.002% ta 5% wtfvol, most prefera§1y 5.035% ts

35 3% wtfvol 2? an active ingredient {e.g., the NSQIB of the

3408? 2528m~FF  
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The amount of active ingredient will

vary with the particular farmulatian and the disease

state for which it is intended. The total concentraticn

af solutes shauld be such that, if possible, the

5 resulting salution is isatanic with the laczimal fluid

(though this is not absolutely necessary) and has a pH in

the range of 5 tn 8.

The formulatiuns Q? the present invention are

prepared as solutiuns incurporating the aheve—desarib&d

to ingredients within the fmllowing approximate rengas:

Ingredient

Rutive Agent

Amount

0.081% ta 10.8% wfifvol.;

r_-_; Freservative 9.061% tn 1.8% wtfvGl.;

‘?' Surfactant 0.881% to 1.0% wtfval.;

:3:u 35 Gtner Excipients 0% to 10.S% wtival.; and
:". Purified Water q.s. to 186%.

"": Optional other extipients, such as a chelating agent and
§‘*£ a tonicifier, are used in the following apprmximate

proportions:

._,;. 2% Ingreaiggg Amount
“' Shelating agsnt 0.01% ta l.D%wt!vo1.;

‘:£:' Tonicifier q.s. to achieve

"1, isutanicity with

x": lacrimal fluid; and

25 1N Nafifi er 1N H61 q.s. ta adjust pH to

"%_ 6.8 ta 8.8... .

SD

35
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In a praferred aphthalmic NSAID solutian, the

ingredients are combined in the folluwing praportions:

Ingrediang Amount

NSAIB D.G02% to 5.0% wtKvol.;

5 ERG D.8D2% ta 1.0% wtivol.;

(58% aq. Sula.)

Uctexynol as

(78% aq. soln.)

EDTQ N32
10 Nacl

0.001% to 1.5% wtfva1.;

0.01% is 1.8% wtfvol.;

q,s. far isatonicity with

lacrimal fluid;

lN NaOH at 1N Hcl qas. ta.adjust pH to

of-‘E 7.&:a.a; ana
1" Purified Water q.s. ta 100%.

:I::.‘ 15
:T'_ In another preferred ophthalmic NSRID saiutinn, the

‘°": ingredients are cambined in-the follcwing propartians:
§"§ Ingredient Amuunt

NSAID 9.005% ta 1.3% wtfvol.;

,_. 20 BAG 3.032% to 1.0% wtiv0l.;

':E:‘ . {sax aq. saln.)
h‘.£% Uctoxynol 40 3.981% ta 1.3% wt/vel.;

,.H {?U% aq. soln,)

""‘ EDTA N32 %.01x to 1.0% wt!val.;
25 Nafil q.s. For isotsnicity with

_,H iacrimal fluid;

.‘J : IN NaGH at 1N H81 q.s. to adjust pH to

7.4flD.a; and

Purified Water q.s. ts 130%.

30
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in a mare Ptefened ophmaimic NSMD soiuticm, the mgredienis are ccambined in

the following p.roponinns:

NSAXDM 3.50% wi:voL_:

5 EM} 0.I}2% wUvo!.;

(50% ac}. soln.)

Qcioxynoi <10 0.01% wWoL:

(70% 3:3. sum.)

EBTANEQ 0.10% wUvoL:

10 Nail’! q.s. fer isotonicity with iacrimai

fluid‘.

1N Nailfi or W HCE qs. to aciiust pH to ?,--1 :5. 0.4; and

Puzrified water q.5. ta 100%.

15 The invemlion: reiates primarily to formuiazians having as the active agesni

ophthaimoiagicaiiy accesataébie drugs {including the isomers (‘as either the {d_)- or {1}-

isomer) esters and gaharmaceuticalky accepiable salts {harem} ma? can form a cumpiex

with a quaternary ammonium compound, parficuiaxiy NSAJDS and drugs wiin at carboxyi

group.

29 NSAIDS usefui in the praVc:ti::a of ms inventian inciucle, for example, keiorcsiac

{and the diner compounds desmbed as being cphthaimalngicafly effective in U.S. Patent

Ne. -<:—,4%54,1§1 10 Waiarbury. issued June; 12, 1554. this periimani portions of which

are incarpurateéd herein by reference}, indomemacm, fiurbiproien sodmm. and

diciofenac, ’Inciud2i:ng the isomers, esters and pharmaceuticaiiy acceptable sans thereof.

25 Preservafirvc-as useiui in the frarmuiations of ‘me present inieenfien inciucie

quaternary ammonium compounds. ‘such as ceeiyiirimeihyiammonium bromide,

cetyipyridinium chioride and t2er:~za¥k-oztiusn cmoride, preferabiy, mmzafimnium fluoride.
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The nanianic surfactants useful in the farmulations

cf the present invention firs preferably ethuxylatea

actylphennl cumpaunds, such as octylphenoxypo1y~

{ethy1eneuxy}ethanu1s, more preferably. a hnmolugous

series of surfactants sold under the trade name Igepal CA

with a numerical suffix indicating the mole ratio cf

ethylene oxide to actylphanol, the ratie being 3 to ac.

Examples include flctoxyncl 9, actoxynol 12, Octuxynol 13,

and Bctaxynal $8, and mast preferably Gctoxynol 40,

manufactured and said by SQ? under the trade name Igepal

CRB9? (3 73% aque0us.so1ut1on of Bctoxynol £3}.

Among the national axcipients, the chelating agents

useful in the furmulations of the present invention

include 5~hydruxyquinoline sulfate, citric acid, and

preferably dismdium Edetate. Under certain cunditians,

the chelating agent may also enhance the anti—micrmnial

effect due to its ability to render essential matal ians

unavailable ta the microbes.

Buffering systems nationally useful in the

formulatimns Q? the present invention ara based on, for

~examp1a, citrate, borate, or phosphate.

Tanicifiers uptianally useful in the-fgrmulatiens of

the present inventicn include dextrose, potassium

chlaride andfar sudium chloride, preferably sedium

chlaride.

Viscusity agents optionally useful in the

farmulations of the present inventibn include the

cellulnse derivatives such as hydraxyarupylmethyl

ceilulase, audium carbuxymethylcailulase, and

hydrcxyethylcellulese.

Gther optinnal excigients useful in the formulations

Q? the pressnt invention include stabilizing agents gush

as antiuxidants, a.g., sodium metabisulfate and asaorbic

acid, depending on the NSAID used.

3408Y 252ao—FF
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These fnrmulations are prepared by dissolving the

solutes {e.g., the NSAID, the preservative, the

surfactant, the cnelating agent, ann the buffering agent}

in a suitable quantity af water, aajusting the QH ta

5 abaut 5 to 8, preferably 5.8 to 8.0 and most preferably

7.a, making a final valume adjustment ta 108% with

additianal water, and sterilizing the preparation using

any suitable methud known tn those in the art.

it has been discovered that ophthalmic furmulatians

10 incorpuzating the prafiervativa system of the inventian are

physically stabie (i.e., remain clear} and functianally

stable {i.e., remain antimicrabially effective) for at

.?._§ least the minimum reasnnable shelf life of such products.
.:......

_.n.' 15 Preferred_fprmulatinns
:"_ The preferred preservative syatem nf the invantian

”é'J includes a quaternary ammonium preservative ans a

§.‘£ stabilizing amount of a nonicnic surfactant.
Tna preferred ophthalmic formulatian of the

_._ 20 invention includes a NSRID active agent in an effective

"”*' ammunt for aphthalmic treatment and an antimicratially

‘:£:' effective amaunt of the abnvemdescribed prefarred

“__ preservative system.

."‘ : The preferred preservative of the inventien is
25 henzalkonium ehlaride.

u__ The preferred surfactant nf the inventien is

"9 : Octuxynol £0, esnecially when combined with benzalkanium

chloride as the preservative.

The preferred chelating agent 0? the invzntian is

38 disodium edatate, especially when cnmbined with

banzalkanium cnlarida as the praservative and

Octaxynal $0 as the nnnionic surfactant.

The preferred ophthaimic solutions cf the inventinn

include a NSAZD, benzalknnium chloride, Dctnxynni 48 and

35 fiisadium edetate.

8*GBY 252sa»FF
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A preferred cphthalmic NSAID sslution, the

ingredients are combined in the fcllowing proportions:

5
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Ingredient
Nsfilu

SRO

€583 aq. 50in.)

Gctuxynol £0

{?B% aq. so1n.)

EDTQ N32
Nafll

1N MESH er 1N Hfil

Purified Water

Ingrefiient
NSRZB

5&8

€50: aq. soln.)

Gctaxynol afi

(78% aq. suln.)

EDTA Na

Nail
2

1N Na0H Gr 1N Hfll

Puri?ied water

Amount

fl.082% ta 5.0% wtfvo1.;

fl.0fl2% to 1.9% wt{ve1.;

3.501% to 1.3% wtfv5l.;

B.UL% ta 1.8% wt/vOl.;

q.s. far isateniaity

with lacrimal fiuidg

q.s. ts adjust pH to

?.a¢n.a; and

q.s. ta 100%.

Another preferred upnthalmic NSAID solution, the

ingredients are cambined in the fnlluwing prapartiensz

Qmaunt

3.035% to 1.3% wtfvfll.;

3.332% tn 1.3% wtlvol.;

3.301% to l‘E% wtfUQl.;

8.81% ta 1.flX wtfva1.;

q.s. for isatmnicity

with lacrimal fluid;

q.5. ta afijust pH tn

?.4:a.a; and

q.s. ta 103%.

26E80~F?



Page 109 of 366

A preferred aphthalmic NSAID solution has the

following furmulation:

ingredient Amount

NSRID 0.50% wtfvolt

5 SAC 0.32% wt/val.

(EEK aq. saln.}

Gctaxynal QB U.Ol% wtfvcl.

{7D$ aq. saln.}

E5?A N32 0.18% wtfval.

10 Natl q.s. fur isatonicity
with lacrimal fluid

1N NaGH er LN H81 q.s. tn adjust pH ta

..:‘.‘§_ 7.«1:£3.&

b-;-~ Purified water q.s. to 138%

:ZII._ :5
::" Mast preferred is the ophthalmic salutien according
'*'-: tn the abave farmulation wherein the Nsfils is Ketorolac

':.\E Trnmetnamina or an isnmer thereuf.

, 20 Utility and gdministratiog
"”‘C This invention is directed to NSAID ophthalmic
§'::’ Formulations and a method useful for treating ophthalmic

_._. aiseases in mammals. These fliseases are either caused

y"': by, associated with at accumpanied by inflammatary
25 prccesses, including, amohg uthers, glaueuma, cystoid

*___ macuiar edema, uveitis, diabetic retinopathy and. .-

«~ * conjunctivitis, at any trauma caused by eye surgery an

Eye injury.

The-methad of this invfintioh is Seth curative and

3Q preventative. Where agplied, for example, prewsurgicaily

er immediately post~traumaticaLly, i.e. before

inflammation develnps, it prevents develapment cf

inflammation. when applied directly to-the eye suffering

from any of the named ophthalmic diseases, it supresses

35 already aeveiaped inflammatary processes.
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aphthalmic formulations are typically administeras

by topical applicatian ta the eyelids er for instillation

into the space (cul~de-sac) between the eyehsll and the

eyelids, ef tapically appliad apnthalmic solutians,

5 suspensians or mintments, er by subcongunetival injectian.

The dnsage level will, of course, depend on the

cuncentratien of the flrups, the condition of the subject

and the inflividual magnitude of responses ta treatment.

Hewever, typical dosage ranges might be about 2 to 10

19 drops af 0.5% snlutian of active ingredient per day.

For a mare detaixed discussiun of ophthalmic

formulations, their preparatian and administration, sea

-_-.; Remington‘s Pharmaceutical Sciences, lfitn Ed., pages

-:-~ :u13»9-15:32:, H.975} .

'12:. 15

.::’': Testing
"u'~3 Ophthalmic formulatians such as the saiutions of fihe

':u.§ present inventian are typically tested fur physical

stability, chemical stability, and preservative efficacy,

*_, 29 bath wmen they are first manufactured and after a Fixed
'3-~' period of time {e.g., after twa years). They are

‘:{:* generally considered ta be safe and clinically acceptable

__n if preven :0 ha well talarated in the eye.

5*’: Physical stability is determined by abservatimn Q? 3

25 sulution after expiration Q? a fixed period 9? time. A

‘.N salution is considerea to be physically stable if its
3-'7~ appearance (a.g., color and clarity} does net change and

if the pH remains canstant, within acceptable limits.

Chemical stability involves a routine chemical analysis

33 af the solution, ta be sure that its active ingredient

and the excipients have nut changed after 3 fixed perimfi

of time.

Preservative efficacy is tested Dy.th% procedure

described in the U.S. Pharmacapia Campendiary, whereby a_

35
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snlution is challenged with a microbe and a determinetian

is mafia as ta whether the micrabe survives in it.

EXRMPLE3

The following example$ are given to enable those

skilled in the art ta more clearly understand and ta

practice the present invention. They should not be

cmnsiaered as a limitation an the scope of the invention,

but merely as being illustrative and representative

thereof.

EXAMPg§m;

This example illustrates the preparatiun cf a

representative pharmaeautical formulatian fer ophthalmic

administration containing the NSAID Kateioiac

Tramethamine.

 
fingredient fimaunt

Keturalac Tromathamine 8.53% wtfval.

.BR£ 0.02% wtfval.

(55% am. soln.)

Uctoxynoi £0 0.91% wtfval.

{YGX sq. saln.)

ESTA Naz 0.10% wtlvol.
N301 U.?9% wtfvel.

The abave ingredients are mixed, adding purified

water until they are dissclved, the pH is adjusted ta

?.azfi.a and the balance of the farmulation is made up

with purified water, adding a quantity su?ficient to make

133% vmlume. The sulution is than sterilized.

Gthar NSAIDs or their isomers, salts or esters, such

as those described above, can be used 35 tha active

8éOEY 262BG~FF
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compaund in the preparatiun of the fnrmulation cf this

example.

EXAMPLE 2

5

This example illustrates the preparation of a

representative gnarmaceutical Fnrmulation far ophthalmic

administration cantaining the NSAIU Katarclae

Tramethamine.

10

ingredient Ampunt

Keturalac Trumathamine 0.53% wtlvol,

SAC 8.02% wtfvnl.

(50% aq. soln.}

15 flctwxynol $8 0.02% wtfvel.

{?O% aq. SQlfie}

EDTfi Nag 0.28% wtivel,
N381 8.79% wtfvol.

an The anova ingredients are mixed, adding purified

water until they are di5§Q1VEd§ the pH is adjusted ta

?a&éfl.& anfi the balance uf the farmulatian is made up

with purified waver, adding a quantity sufficient in make

ififix valume. The salutian is than sterilizedy

35 ether Nsnlas ur their isamers, salts Br esters, such

as thesa describes above, can be used as the active

cnmpouhd in the nregaratiofi of the farmuiatian cf this

example.

33 EXAMPLE 3

This example illustrates the praparation Qf a

ragresentative pharmaceutical formulation $cr‘u§hthalmic

5&G8V 25288-FF
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administratinn containing the NSAIB Ketaroiac

Tromethamina.

  
ingredient Amuunt
Katnralac Trumethamine U.lfl% wtivul.

BAG 0.034% wtival.

(58% aq. saln.)

Qctaxynol 48

{7G% aq. sa1n.}

EDTfi N32 8.35% wtivolx
N331 0.88% wt/val.

3.004% wtfval.

The above ingredients are mixed, adding purified

water until they are dissulved, the pH is adjusted ta

?.¢i0.¢_and the balance 3? tbs formulatian is mafia Ufi

with purified water, adding a quantity sufficient to make

lam: volume. The sulution is then sterilized.

ether Nsnifls their iscmers, salts er esters, such as

those described above, can be used as the active cnmpound

in the ureparatien of the farmulaticn af this example.

EXAMPLE a

This example illustrates the preparatian 3? a

representative pfiarmacautical fcrmulatiafl far ophthalmic

administratian containing the NSRIU flurbiprmfen scdium.

 
Ingre@i&nt Rmaunt

Flurbiprofen Soaium E.G3% wtfvol.

ERG 3.62% wtfvel.

£503 an. saln.)

Uatexynoi dfl

(78% aq. snln.)

ESTA N32 0.10% wt/val.
Nafil 0.98% wtfvalw

8.31% wtfvul.

The above ingredients are mixad, adding purified

2628G~FF
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water until they are dissolved, the pH is adjusted ta

?.d:U.fl afid the balance sf the Furmulation is made up

with aurified water, adding a quantity sufficiant to make

133% vnlume. The solution is than sterilized.

5 flther ophthalmic drugs and Nsfilbs, such as those

described annve, can be usefl as the active campound in

the prenaratiun of the formulation cf this example.

§§§§fLE 5
38

Physical stability 0? the Formulations cf the

present invention is measured by preparing clear

{’n§ farmulatiens, in the cancentrations shawn in the table
-gwo below, sealing them in sterilized cmntainers, and

f::., 15 onsarving the clarity Q? the solution after a period 9?

‘if’: ane month and again after five months. Solutiuns that
'-”-3 remain clear are cansidered stable in this prncedure.

*:'uE The formulations of the present-invention have

pruven ta be stable when tested in accordance with the

_ .* 29 above prucedure. Formulatians using surfactants Qther

'*3" than the nanionia surfactants cf the invention did not

§'::* remain clear and wexe not stable.

M"__ Three surfactants were evaluated far their anility §

5-'3 to disssive the ketorolac - benzalkonium chlarida Complex

' 25 and maintain a physically clear salutian ever an extended

"_‘ periofi of time. ‘The three surfactants tested were:

‘~3 3 Gatuxynal 48; Palysarbate SD {Tween 30}; Ana Myrj 52.

Two cuncentratians 3? each surfactant were imcurporated

inta the aphthalmin Farmulatiun, and tfiase were piaced at

33 varimus temperatures for future visual obsarvatians.

 

8fiB3Y 26E8U~FF  
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Gctoxxnol as jween ea glgj 52
G.QU&% 0.02% 0.30353 3.01% 9.03153 D.0l%

1 month

5 6B°¢T clear clear claar clear clear claar

auwc clear clear waxy vexy turbid turbid

' turbid turbid

RT clear clear tuxbid turbid clear clear

a—a0°c clear efiear turbid turbid clear clear

10

5 month

600$ clear clear clear clear clear clear

»:'g§ acne clear clear turbid turbid turbid turbid

%
i

 

':" RT clear clear turbid turbid turbid turbid

u... 15

fit the 5 mmnth time Derind it was apparent that

the Uctoxynol 40 surfactant was superiar tn the other twa

surfactants. at 5 manths, Tween 80 and Myrj 52 displayed

turbidity when stared at RT. The preaence bf turbidity

i,, 20 suggested the inaaility to smlubilize a precipitate

furmatiwn between the Katerolac mmiety and henzalkanium

...é chiarida.

,,,, Q further study has shawn a 2 year shelf life

T far the nphthalmic formulationg Precisitate farmatiun

25 and turbidity are sat a problem with this Formulation.

.... Pxeservative efficacy is maintaifiad throughflut the 3 yea?

"’ ' shelf life.

35 sxnnpnz 5

Presexvative efficacy of the farmulatiuns sf the

present inventinn is measured by graparing fcrmulatians,

e.g., according to the faregoing Examples, and subjecting

35 them tn the U.S, Pharmacapia antimicrmbial challenge.

3&0BY 2528B~FF -vv2"""“"
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The farmulations of the present inventian

demonstrate preservative efficacy when tested in

accordance with the above prncedure.

5 EXAMPLE ?

The cbjective cf this clinical efficacy study was ta

compare the effectiveness and safety of ketmrolac with a

cantrol soluticn in reducing inflammation fullowing

10 cataract remaval and intraacular lens implantation. all

patients underwent an axtracapsular cataract extraction

with intraacular lans implantatian 1 day fallawing

initiation uf treatment.

Dphthaimic examinatians were performad

15 preoparatively (within 3 weeks of surgery} and during the

first week {pnstuperative days 1 to 3}, secnnd waek

ipeatoperative days a through 12), and third week

{postoperative days 15 through 2?) of treatment.

Particular attantian was given ta signs and symptmms

29 consistent with inflammatian. Amnng_the ocular

characteristics assessed on a scale of none, mild,

moderate, or severe were: lid edema, carneai edema,

conjunctival injectiuns, ciliary flush, and the presence §
of calls and flare in the anterimr ahamber.

25 Fluaraphatametry: Anterior segment inflammation

{i.e., iritis, cyclitis, irifiocyclitis} is by definition

a disruptiun of the bloodeaqueaus barrier. when

inflammatian is present, a careful slit lamp examinatiwn

will reveal cells and flare within the anteriar chamber

33 cf the aye. The slinical grading cf cells and flare is a

measure of degree of anterinr segment inflammatian; but

aansistant gxading sf these Dbservatinns is difficult,

even by experts.

Scalar fluurnphntemetry is basefl on the Fact that

35 the blnaduaqueous barrier neccmes permeable ta

W38?‘ 252323»-FF
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intravascular cells and protainaceuus fluid {explaining

the observed cells and flare} and also ta intravascular

fiuorescein. Furthermare, the appearance sf fluurescein

within the anterior chamber is a more sensitive

5 indication 9? the braakaown of the blnodmaqueaus barrier

than the grass observation of Cells and flare, and is

consistently quantifiable. For these reasons, a

F1u:ortron' Master (Canerent, Sunnyvale, California},

complete with software modifications designed far this

18 study was used. Fcllmwing oral administration 9?

Flumrescein, the fluoraahotometer was used ta determine

the integrity of the aqueous barrier by measuring the

.‘._: cuncentration of fluurascein in the anteriur chamber.

2" The Fluoraphotametry data were analyzed using the

fi::“ 15 wilcoxnn Rank Sum Test 9: analysis of variance EANQVA} 0?
‘:T'_ ranm~transfarmed aata by calculating the percentage
'-‘*5 difference in Flumrescein cuncentration between the

':'flE patient's two eyes, according to the farmula;
Percent difference = [{?luorescein concantratian of

__' 23 aperated eye « fluarescein concentration af

'3". unaperated eyeiffluorsscein cencentratian of

':{:’ unoperated eye} x 163.

____ This calculation aliowed and corrected for any §
5": intarpatient variatian ih the timing and concentration 3?

35 fluorescein aaministered.

.H‘ 129 patients began treatment for El days with either

3": ketnrolac er vehicle. In this study, the ketornlae

formulatian used was that illustratrd in Example 1

abnve. During the first week 118 patients and auring tbs

3g second week 1&0 patients were evaluated for postoperative ‘

inflammatian with ophthalmic examinatinns and

fluaraphotcmetry. During the third week, 83 patiants

were evaluated with ophfinalmic examinatians algae. At 2

weeks ketoralac pravide significantly greater

35 anti~inflammatary activity than the vehicle as measurad

81108‘! 25.239»:-‘F
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by flucraphotametry in = 0.019). when patients were

excluded wna had greater than 30% difference in

?luorescein cancentratian between eyes at baseline, the

p-value during week 2 rose tn 0.95. In additicn, the

vehicle—trsated patients hafi more ncular inflammation

seen an slit lama examination, e.g., eyelid edema {p =

0.001), canjunctival injectiun {p = 0.831}, and Descemet

Folds (9 = 3.902) than did the ketora1ac~treated

patients. Finally, there were significantly more

camglaints {p 8.0;} and more severe camplaints

consistent with ucular inflammatian éphctmphobia, iritis,

cnnjunctival injection} in the vehicleatreated group than

in the ketpralac~treated gruun.

In summary, katoralac solutions groved significantly

superiar to vehicle in treating postaperative

inflammation as quantitated by flucrophetometry, by

routine slit lamp axamination, by patients having fewer

and milder adverse events, and by infrequent need 0?

additiunal corticmstarmid therapy ta control inflammation.

M

EXfiMFLE 8

This was a douhlewbiind, parallel aomparison with

vehicle to evaluate the efficacy cf katorclac 0.5%

nphthalmic soluticn in reducing signs and symptoms of

allergic cgnjunctivitis. Ketoralac 8.5% selutian at a

vehicla solution of fine same pH and tanicity were

instilled fun: times daily inta the eyes of patients with

allergic conjunctivitis {ocuiar itching with and without

eosinaphils seen ah eanjunfitival scrapings} for ? days.

Thirty gatients with allergic cnnjunctivitis

aartiaipated in the study. Following admissian tn the

study, patients rapcrted to the investigator for

baselina, midmwsek, and final onewwaek examinatinns. At

each of these visits; patients received uphthalmic

8&G8Y 26388-FF
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examinaticns {visual acuity, external eye exam using slit

lamp hiomicroscapy, measurement of intraacular pressure,

and undilatad aphthalmascupic examinatiun). Laberatary

tests included a conjunctival scraping parfarmed at

baseline and the final exam.

All patients completad tha study. There were no

adverse events or toxicities in patients treated with

vehicle whiLe stinging on one accasicn was rapmrted from

ketarolac 0.5% ophthalmic salutian. Ketorelac treatment

was associated with a decrease in frea eosinopnili:

granules as nmmpared to vehicle (p = 3.025 Fisher‘$ Exact

Test. twn~tai1ed}.

The results 3? this study Show that ketormlae D.fi%

oghthalmic salutian apmliad four times daily for seven

days praduces a decr&ase in easinophilic granules as

compared to vehicla in the treatment af allergic

conjunctivitis.

EXAMPLE 9

This stufiy was a dnub1e~n1ind, paired camparison

design trial ta evaluate the tulerance of Retsrclac 8.5%

mphthalmic solution anfi its vehicle in 25 healthy

subjecfis. Solutions were instilled three times daily for

21 days. Camplate aphthalmic examinations wera done

pretreatment and an days 3, 10, 17, 24 (2 days after

ending treatment}, and as {23 days after ending

treatment). No statistically significant difference in

symptums (burning, stinging, itchiness, scratchiness,

pnstaphobia) or signs Etaaring, ocular discharge,

ccnjunctival vasadilatian, chemosis, keratitis,

fluorescein staining, Rose Bengal staining} was found

between ketorfllac and.vehicle.

8&Q8¥ 2628G~FF
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EXAMPLE 10

An ocular farmulatinn cuntaining 5 mgfml keterulac

tremethamine was administered at a dose of 8.1 ml/eye

every one-half hour fur a total cf 12 dases to bath eyes

sf 5 Maw Zealand albino rabbits. The formulatiun

cnntained benzalkonium chloride as the preservative

system. Twa additional groups of animals served as

saline and vehicle controls, respectively.

Eyes were examined after the last muse was

administered and an days 1, 2, 3, and 6 following

dosing. Results indicated that no eye irritation or

tnxicity resulted from ketorolac trcmethamine

administration.

while the present inventian has been described with

reference tn the specific emboaiments thereaf, it shauld

be understood by those skilled in the art that various

changes may be made and equivalents may me substituted

withsut departing from the true spirit and scope 3f the

invention. In addition, many mndifications may he made

ta adapt a particular situatien, material, composition of

matter, pracess, process step nr steps, to the objective,

spirit and Scope 0? the present invention. All such

mndificatians are intended ta be within the scope $5 the

claims appended hereto.

sassy 25E8G—FF
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THE fiLA1MS DEFINING THE INVENTIQN ARE AS FOLLGNS:
1» An ophthalmic NSAID formulatimn comprising:

a NSAID in an effective amount for ophthalmic treatment,

a quaternary ammonium preservative, a stabilizing amount

of a noniunic ethaxylataa octylphenml surfactant, and an

aqueaus vehicle.

2. he uphthalmic NSAIB fnrmulation of Claim 1

wherein said quatarnary ammenium preservative is
benzalkonium chloride.

3. The ophthalmic NSAID formulation of Claim 1

wherein said nonianic ethoxylated octylphenol surfactant

is an actylphanaxypmlyietny1enecxy)ethanc1 with a mole

ratifi Q? ethylene uxide to cctylphenol of between 3:1 and

aexl.

4. The ephthalmic NSAID fmrmulation cf Claim 3

wherein said noniunic ethoxylatad octylphanol surfaetani

is Dctaxynal $8.

5. The ophthalmic NSAID farmulatiun af Claim 4

including disndium edatate.

5- The Gnhthalmic NSAID formulation sf Elaim 1

wherein said NSAIB is selectad from the grcup:

ketorulac, indamethacin, flurbiprafen, and diuiofenac, or

thsir isomers, pnarmaceutically acceptable salts, or

esters.

?. The nphthalmic NSAID fermulatian of Claim 6

wherein said Nfifilfl is Ketarolac Tromethamine.

SW8? 25283-FF
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8. The aphthalmic Nsaxa formuiatiun of Claim 5

wherein said NSRIE is the (1}~isomer af ketoralac or ane
of its pharmaceutically acceptable salts.

5 9. The ophthalmic Nsnzu farmulatisn of claim 1
eomprising:

Nsraxa :::.m31% to 10.033 §v~r.:x~m3..;
Preservative 0.081% to 1.0% wtJvo1.;

Surfactant B.0fl1% :9 1.0% wtfvol.;
10 and

Purified Water q.s. to 108%.

.fN_§ 18. The uphthalmic NSAIB furmulation af Blaim 9
':'* wherein said preservative is benzalknnium chlnride.

‘I12. 15

.::": 11. The npnthalmic &SfiIfl formulatinn of Claim 10
"": wherein said surfactant is flctnxynol QB.

12. The anhtha1mic'NSAIB formulation 0? Claim 11
... 39 wherein said NSRID is Ketmrolac Tromethamina.

-If‘ 13. The aphtnalmic resnxa formulatitm of Claim 9
H.‘ inaludingz

u": Cnelating agent 0.81% ta 1.G%wt!vm1.;
25 Tonicifier q,s. ta achieve

ismsszmicity with

3 latrimal fluid; and
1N Nasfi or IN H81 q.s. to édjusf pH tn 6,8

is 8.8.
38

35
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IA. The ophthalmic NSAID farmulation of Claim 13

camprising:

NSAID 8.50% wt/val.;

BAG 8.32% wtivn1.;

{5Q% aq. saln.)

Bctnxynal Q3 8.01% wtfva1.;

{vex aq. su1n.}

EBYA Na? B.1fl% wtfvo1.;
Nacl D.?9$ wt!vol.;

1N Nafifi at 1N H81 q.s. ta adjust pH :0

7.&:D.a; ans

Purified water q.3. ta 100%.

13. The ephthalmic NSAID farmu1ati9n.af Claim 14

wherein said NSQID is Retarolac Tramethamine.

16. R methad of treating nphthaimic disease

comprising administering he a mammal suffering therewith

a formulatian eumprising: a NSAEB in an effective amuunt

for cphtnalmic treatment, a quaternary ammonium

presarvative, a stabilizing amount of a nenienic

surfactant, and an aquesus vehicle.

1?; The method of treating aphthalmia diseases of

Claim 15 wharein said preaervative is benzalkonium

chlmride.

18. The methafi of treating ophthalmic diseases of

Claim 17 wherein said surfactant is Qctoxyfiol AG.

19. The methad of treating Gphthalmic diseases 3?

'Claim 15 wherein said NSAID is seiecten frnm the group:

ketcrulac, indmmethacin, Flurbiprafen, and diclofenac, or

their isamers, pharmaceutically acceptable salts, at

esters.

840-8*! 26E8B-FF  
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20. The memcd er treating ophthalmic diseases at Claim 19 wherein said NSMD is

Ketcmiae Tmmethaméine.

21. The method of treating ophthaimic diseases of Ciairn 20 wherein said ophihaimic

NEMD formulation comprises:

Ketcemiac Tromethéamine 0.50% wwot;

8&8 0.92% wuvu|.;

(50% aq. sum.)

C}c’sex‘ynm 43 0.91% Mwt.Iv0E.;

__ ‘ {?‘0% aq. sofa.)

'- "3 EE}TAN&g 0.10% w1e’voi.;

«;;§_ Nam 91%; wmm;

'3": W NaOH<:r1~NsHCI2 to adjust‘ pH is 794 EM; and

':_ Purifiéed Water (1.5. in 100%.

22. An zintimicrobiafiy efiectwe <3;:>hn1~atrm2egicaiiy acceptable presewative system

‘3""= far opmhaimningicatiy mcapxabie, carboxw group-comaining drugs, said preservative

5,,‘-' 3 system comprising a quaternary ammenium preservative and a_ staibiiizing ammmt of ;a

3.3": tmnionic eihoxyiated ociyiphaml aurfacwxi. t

:23. The pr-eservative system of Ctaém '22 wherein said c=;::htha3mr:»i::>gicaily acceptabie
‘:"",:. presearzaiisie is benzalkonium chioride and said surfactant $3 i3etexy_;_:n~cz§ 40.

 

3.9.. we use of a prasawativea saysiern of C$.ai:'n 22 far We ‘£-reaimanl car prevemion :2?

ocular infiammaiary diseases.

rahW.»-...~:.-/”'/14-:'-‘J0’/-11-Iv’-r-/..,..,. .,_*';2-rm.-.
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2'5. A pmcess for the preparaticn at an aphthaimic NSAID fommatixyn which

camprises mixing

3.081% to 18.0% wtlvoi. of an NSASE,

G.{}£H% in 1.0% wtivol. of a preservative,

GA0‘%31% in 1.0% wtivoi. of a nonicnic ethoxyialed octyipheraoi mrfaciant. (3.5. of W NaGH

Of’ ‘IN Hci to adjust pH to 6.0 in 8,0 and

Purified Waier q.s. in 100%.

21%, The prccess: of Ciaim 25 which further camprises mixing

6.61% in 3.0% wtxvcl. at 3 cheiating agent.

‘« '5 (3.3. of a tonicifier to achieve isoicmicity with iacrimai fluid.

’. °: DATED this 14th day cf August, 3893.

+, -; §\’NIE}_§. ;g:,§a.A.;:3«g.
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<57} Abstracl

5 an ephthnltnic soiution gcncraliy includes an ophthalmoiogically ace:-gtable timg fcsrmulaaioa incompatibie with hen-zalkmsium
chlorixie and lauraiimnium chloride p1~e;se.nt in an antivmicmbialiy Effective amount The inmmgsatibility of the crphtizainmoicxgicaliy accapmhle

': drug 1136:? by forming insoiublec ism pairs with the bcnmlkoainm chloride». It has been founci mat iamaikonium chiariée which

g is the Cm homeiog of benzalkmsium chizzride: is caffeciivc as a preservatiw: withwt appamnt inrmmzfion with the acidic nphtl-mnmlrsgicalty
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DPEYWALMIC CGMPUSNIGNS CUMPRISING BENZ?LLAURYLDIMETHYLMHGHIUH CHLORIDE

U1

The present invention generally reiates to improved ophthalmic

formudatinns and solutions and more particularly 1:0 improved preservative

systems for ophthalmologicaily acceptable drug formxfiations which have

.10 an incompatibility with benzaiktmium chloride. Mare specifically, the

present invention pertains to the praservative for an anti—infiammawr}-'

drug such as sodium flurbiprofen (C)cufen®).

Ophthalmelogicaliy acceptable drug formulations generally contain

15 effective compmmds and :3 number of ephthalmnlcgicaliy acceptable e.x»::ip-

isms. Such excipients generaliy include sniutions, ointments, and

slxspensions, etc. More specificaliy, such excipiems include stabiiizing

agents, surfactants, buffering systems, chslating systems, viscosity agents,

and, iu3p~m*tant1y, a preservative.

238

Ophthalnfic formulations, understandably, must be steriie and if a.

multi,-d0s,e‘re.gi_me is intended, the fmrnuulation must be preserved with an

effective: antimicrobiai agent. .

.225 As discussed in U.S. Patent No. 5,110,493, :::«rgaz1o—n1ercurials have

been used extensively as the preservatives in ophthalmic Sniutions. As

reported in this reference, “these camp-ounds pose riifficulticzs due to

putentiai mercury toxicity as wail as peer chemical stability.
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Wherefore, benzaikonium chloride,which is a quagemary ammonium

enmpound, has been widely used in uphthahnic soiutions. It is aim we}:-

lmowzg however, that benzailazonium chloride is consiziered incompatible

with anionic drugs, forming insuiuble cumpmmds which cause the solution

5 10 mm cloudy. ‘

This is because of the fact that many acidic drug entities carry a.

negative charge at physiologicai pH. In fact, ail acidic drug entities wiii

cam’ .21 negative charge at 3}} pH above their pKa.

10

In the case of bcnzalkonium chloride, which is a positivciy charged

preservative, ion pairs can he farmed with negatively charged drug

compounds, farming an insoluble inn pair which causes the drug to

precipitate out of solution. Conmmitant with the removai of the drug

15 fmm salution is the removal of benzalkmzlium chloride, thereby rendering

quatemaxy gamlicide incapable of performing its function as an

antimicrobial agent.

Bcnzalkonium chlorida is a mixture of aflcyldimethylbenzy-‘l-

20 ammonium chloride of the genera! formuia as shown below in which R

represents a mixture of the aikyls from C8313; to C1SE13?

As hereinbefore noted, it is well-known that benzalkonium chlnride is

generally incumpatible with anionic detergents or aniarlic drug compounds.
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See U15. Patent No. 5,119,493, and The Merck Inggx, {.1113 Edition, Merck

85:: C0,, Inc, 198$;

111$ present invention specifically reiates to the discovery that a

particuiar member of a group of compmmds, generally known as

benzalkonium chloride, exhibits praprez-ties totaiiy different from other

members nf the group and different fmm the gross pmperties. of the

mixture known as banzaikonium chioridc.

This discovery by the applicant must be taken in the context that ail

campositinns are made. of the: same substances, retaining their fixed

chemica} pmperties. Th: eiements are capabie cf an infinity of

pennutations, and selection of that Vgmup or element (sf :1 gmup which

prerves serviceable tea a given need requires a high degree uf ariginaiity.

This generalé premise reiates to the invcntian at hand. The applicant has

disccvered that lauralkonium chinride, which is the (313 homolog of

benzalkonium chkrride, is compatible with acidic drug entities with

apparentiy rm insaiuble inn pairs being formed therewith. This is contrary

in the properties of the mixture of alkyldimethyibenzylammonium chioridc,

known as benzzflkonium chloride, which includes a mixture of the aikyls.

 

An ephthairnic solutian, in accordance with the present invention,

genemiily includes an ophthalmc-logically acceptabie drug formulation

incompatihie with benzalkonium chlmride and Iauralkunium chloride.

present in an amimicmhiaiiy effective amount. More specifically,

flurbiprnfen as an exampie of an acidic’ drug that forms an insczeiuble i:::n—



Page 131 of 366

WO 94315597 I"CTlUS94iflGI58

pair with benzaikonium chloride. However, when combined with

laumlkonium chloride, no apparent insoluble ion pairs are formed.

Mora particularly, in accordance with the present invention, the

5 Uphflzalmic snlutiun may further include citric acid monohydrate, sodium

citrate dihydrate, polyvinyl alcnhal, edetate disodium dihydrate, sadimn

chloride, p-ntassiuxn chioride and water.

The amcsunt of Iauralkonium chlaride is any antimicrohially

10 effective amount and preferably may be up to at-cut 0.005% by weight per

volume. of the salution, and the amount of sodium flurbiprofen may be

present in any effective amount and preferably about 0.63% by weight per

vniumc.

15 The combination of lauralkoxlium chicridc is further emphasized in

that it can be combined with an acidic ophthalmologically acceptable drug

formniatian having a negative charge at physiulagcal pH, and further the

fact. that the acidic ophthaimoiogically acceptable drug is capable of

farming an insoluble inwpair with benzalkonium chinride, no apparent

20 insuluahie ion-pairs are produced when the drug is in combination with

lauralkonium chioride, taken itself.

Further, the invention inciudes a method for preserving an acidic

csphthalmolagicaiiy acceptable drug solution, comprising adding to the

% ophthaimologicaliy acceptable drug scslmtion an antimicmbiafiy effective

amount at’ iauraikomiurn chioride.
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DETAILED I1ESCRIPTI{}1‘u"

Fiurbiprofen is a classic exampie of an acidic drug that fmms an

insoluble ionnpair with benzalknnium chloride. It has been discczvered that

this interaction (insoluble ian——pair formation) can be overcome by

formulating the flurbiprofen with the C132 hamoiag of benzalimnium

chlmide and iauralkonium chiaride.

The lauraikunium chloride utiiized will %cm:nprise at least 95% and

preferably about 97.87% cf the C12 hommlog, 1.5% of the C1,4 homoiog,

and 0.7% of the C16 homoiog.

The following exampies, illustrating the utflity of Iauralkonium

chloride as opposed tn henzalkoniutn chloride, include the preparation or

cempouuding of flurbipmfen farrnulatiens as fnllows.

Compounding occurs in two parts:

_?3_§;;__1_; Disperse polyvinyl alcohol in zrapidly stirring purificd water

and heat to 35’C. Maintain temperature anti :stirring for one hour :0

clissnive the polyvinyl aicahol.

£_g;1__Z; While nxixing a bulk of purified water of at least 50% cf

the final mt valurne, add ecietate disodium, benzalkonium chloride or

iaura1koniun1 chloride, potassium chioride, :sodium chloride, sodium citrate.

and citric acici aliowing aach to dissoivez or mix well before adding the

next. Adjust the pH to 6.4«6.fS with dilute sadium hydroxide and/or

hydmchioric acid. Add sodium fluzrbiprofen to the bulk and mix wel}.
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While mixing Part 2, add Pari 1 and mix thomughiy. Adjust the pH

in 6,443.6 with dilute sodium hydroxide andfor hydrochloric acid. Steriiize

the lot by filtration {0.22p.) and aseptically {:31 units into pre-sterilized

containers.

5

The benzaikcaniunx chiorifie and the lauralkaniunx chloride utilized

in the present exampies were obtained fmm EM. ludustxies, Inc. of

Hawthame, NY and Triple Crown Ammerica, Inc. of Perkasie, PA,

respectively.

It}

fiamnb

Tame 1 shnws the ingredients for Examples A and B, with the

form.uiat‘i0ns being identical, except that Example A utilizes benzallmnium

15 chloride and Exampie B utiiizes lauralkonium chlaride in the same

amounts, i.e., i3.%005%, by weight per volume-.

TABLE 1

20 0CULEN® FORMULATIGNS

25

30
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cm Us? :
Potassium chloride USP

j Pun: SP jjjjjjjjjjjjjj W :33 tn 1130
Sodium hydroxide pH 6.4 to 6.15 pH (5.4 to 6.6

5 I-Iydrchioic 6.4 pH 6.4 to 6.6

 
Example A results in a clouciy‘ solutian with precipitate and Loss of

antinficrobiai efficacy while Example E remains as a solution and the

10 solution maintains its antinzicrobiai efficacy. Exampie A failed tn pass the

preservative effectiveness test as described in the British Pharmacopeia

while Exampde B passes the British Pharmacapieia preservative

effectivemzss test.

15 In additian, the ability of ianralkonium chioridc to stay in solution

and to xnainiain its antimicrobial efiizzctiveness as a function Of time. was

afzsa monitored. Table 2 shcows the concentration uf lauralkonium chioride

in the furmulatian described in Example B. Table 3 shows the ability of

lauralktmium chloride to maintain its antirxiicrobial efficaq: aver a. period

26 of up In one year or more.

TABLE 2
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 53
i‘

18

Aithough there has been hereinabcwc describezd a specific

0p~11tha~.in‘1i:: solution and method in accordance with the present invejrnicm,

for the purpose of illustrating the manner in which the invention may he

ussd to advantage, it shuuid be appreciated that the invention is not

15 Iinfited thereto. Accordingiy, any and all modificaticms, variations, or

equivalent arrangements which may occur to those skilled in the art,

should be considered to be within thc scape 0f the present inventirm as

(iefined in the appended claims.
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WTIAT TS CLAIMED IS:

1. An ophthahxlic suiutiun comprising:

an ophthalmalogicaily acceptable drug formulation

incompatible with benzaikonium Vchioride; and

a preservative cansisting essentially of iauraikonium

Us chicsride and present in an antimicrobialiy effective amount.

2. The Gphihalmic solution accnrding ta Claim 1 wherein said

ephthalmoiagically acceptable drug formulation comprises sndium

fluthipmfeix.

3. Tbs o’phthalm.ic sczlution according to claim 2 further

comprising citric acid monohydrate, sodium citrate dihydrate, polyvinyl

alcohol, edatate disudium dihydrate, sndium chioride, potassium chlorida,

and water.

4. The ophthaimic. solutiezm according to Claims 1, 2 er 3

wherein said }:~mr2flk0niu.m chkmide is present. in an ainmzmt up In about

0.005% by weight per volume of the soiutinn.

5. Tha aphthalmic soiution accnrding its claim 2 or 3 wherein

the sodium flurbiprofen is present in an amount up to about 0.83% by

weight per volume of the solution and the iauralkonium chiaride is present

in an amount up ta about 0.005% by volume of the solution.

6. An ophthaimic sohztinn comprising:

an acidic cphthaimologicaliy acceptabie drug

fmnuiation having a negative charge at physiological pH;

and
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a preservative Vcsnsisting essentialgy af Zauralkonium

chioride and present in an antimicrobialiy effective amount.

7.

ophthaimelogicafly acceptabie drug fomzmiation comprises sodium

The ophthalmic sedation according to Claim 6 wherein said

fiiurbiprofen.

3.

comprising citric acid manohydrate, sodium citrate. dihydrate, pnlyvinyl

The ophthalmic solutinn accaréding tr) Ciaim 7 further

alcohol, edetate disudium dihydrate, sodium chloride, putassium chioridt,

and water.

9.

wherein said lauraikonium chloride is present in an amount up to about

The ophthahnic salution according to Claims 6, 7 or 8

0.085% by weight pear volume of the solution.

10.

the sodium flurbirpmfen is present in an amount up ta about 0.03% by

The ophthalmic solution according ta Ciaim ‘F or 8 wherein

weight per vcxlume 0f the solution and the iauraikonium chloride is present

in an amount up to about 9.095% by volume of the solution.

11. A method far preserving an acidic ophthahnicaliy acceptabkcz

drug solution cmzuprising adding to said ephthalmically acceptable drug

solmian an antimicrobiaiiy effective amount of Iauraikoniurn chicsride.

12. An ophthalmic solution mmprising:

an acidic ophthalmoiogically acceptabla drug capahie

csf fanning an insoluble ion-pair with benzallmnium chloride;

and
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U\ a preservative censisting esscntiagiy of3aura1koni.um

chioride and present in an ant‘i.microi3ia1ly effective amount.
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Abstract :23? the disclosure:

The presant invention provides a prcphylactic and

therapeutic medican1ent for aphthalmic diseases, especial-ly

5 ophthalmic inflammatery diseases and cornaal ulcer,

mmprising an active ingredient. a compound zepxesented

by the formula {I}:

  
{3ONHCH2CDOH

3::-as
CH '—***C‘*'CO’0 50 NH M {3}

3 s 2 /
en; T

or a pharmaccslogirzally acceptable salt 9:: hydrate

16 thereof.
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PROPHYLRCTI€ ANS THERAPEUTIC MEDICAMENTS FQR QFHTHALMIC

3:>::sEAsEs

TECHNICAL FIELD

The present invention relates ta a prmphylactic

and thera§eutic medicament far aphthalmic diseases

having a leukocyte {neut:ophi1)~derivefi elastase

inhibitory activity.

BACKGRGUND OF THE INVENTIGN

JPWB 5~8158E and JP~A 5~l§43fiE {carresponding to

EF~A.339223} disclese a compound representefl by the

formula {I}:

C(3NHCH2CD-C}H

$83  

{EH3-(!3*"CGG—‘-EGENH % in
CH; T

{hereinafter referzed ta as a campound sf Fcrmula {I}}

and a salt or hydrate therécf, which has a human

neutrophilwderived elastase inhibitory activity anfi is

effective far preventing and treating diseases such as

pulmonary emphysema, athermsalernsis and rheumateid

arthritis.

On the ether hand, the ophthalmclagic field also
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involves various diseases relating to leukocytes anfi

their elastases. Far example, ophthalmic infectiofis,

'carnea1 traumas, corneal ulcers and uveitis may ha

mentioned. In an nphthalmic infectien, the cellular

infiltration of leukocytes results in an intraocular

ab5cess (Invest. Qphthalmel. vis. Sci., £0, 385~391

(199933. An alkaline trauma {erosion} which is une of

corneal traumas allaws leukocytes to be infiltrated

into corneal atrmmfl.cells at an early stage of tha

alkaline erosicn, two ta three weeks after which the

elevatian af leukocyte elastase activity is observed

£Gphthalmic. Res., 29, 1S4~16Q {l997}1. Also in a case

of cnrneal ulcers, a corneal waund or detachment

résults in the infiltratian of leukocytes inta a

corneal strama, which leads to the release or secretion

nf a grotaasa such as an elastase or collagen Efllin.

Monatsbl. Augenheilkd, 188, 593~595 {$985)}. an

uveitis, especially Beh:et's disease, was reported ta

undergo an increase in a plasma leukocyte elastase

Eclin. Chim. Acta 236:12S~134 {1995}; Acta, Ophthalmol.

Scand. 75:2S?—28S (1997), J.Reumato1. E5: 326m328

(1988)). While laukocytes or their elastases were

reported ta be involved in the ophthalmic diseases

mentianed above, no actual affect of the adminiatration

of an elastasa inhihitar was reported.
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While in JP~A 5~231872 icarresgmnding ta EPaA

51§354} and JP~A S~5G9232 {ccrresponfiing to EP~A

596113}, a micIobe~fierived substance having human

leukocyte elastase inhibitary activity is described

5 generally to be useful as a prophylactic and

therapeutic medicamant against a corneal scar tissue

turmatian or a fibrnblast proliferatien [eye

solidification {burn, mechanical or chemical damage,

kerat0canjunctivitis3 and the like}, it was not

19 administered actually ta verify its effect, and is

different tntally frcm.a cmmpeund of Formula {I}.

OBJECTS OF THE INVENTIGN

An objective of the presant inventian is to

15 develep a prophylactic and therapeutic medicament fax

ophthalmic diseases cmntaining as an active ingrediafit

a compouné of Farmula (13.

This cbjective as well as other objectives and

advantagas 3f the present invention will be explaine&

20 hereinafter with reference t0 the attached drawings.

BRIEF DESCRIPTIGN OF THE DRAWINGS

Fig. 1 is a graph shawing the effect of an eye

drop formulation of aw{nu{p~pivalcyloxyben:enesulfsnyl~

25 amino}benzayl1glycine mmnosodium gait tetrahydrate
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{hereinafter referred tn as Compound A} on an

end0toxin~induced keratitis ieffact on a Corneal

opacity}. Each aymbol represents a mean i standard

deviatiun {n=é}. A.statistica1ly significant

difference from.a central is analyzed with §<8.U5

{Wilcoxon test, ane~sided}.

Fig. 2 is a graph showing the effecfi ef a Cmmpound

A eye drop fmrmulatiun an an endataxinwinduced

keratitis {affect on a corneal ulcer}. Each $ymbml

represents a mean i standard deviation inné}. A

statistically significant difiference from a cantrol is

analyzed with p<0.G5 iwilcmxen test, mne~sided}.

Fig. 3 is a graph showing the effect sf a Compofind

A eye firop formulation on an endQtuxin~induced

keratitis {effect on a vascularization}. Each symhal

represents a mean : standard deviation qmmé}.

Fig. 4 ahows the effect of a Ccmpound A eye drop

formulatian 15 days after the challenge on an

andmtmxin~inducedAkeratitis. Each column represents a

mean i standaré deviatian {n=4}. .A statistically

significant difference from a centrol is analysed with

p<D.G5 {Wilcoxan tast, une~sided}.

Fig. 5 is a graph skewing the effect of a Compmund

A eye drop formulation on an alkaline erasien keratitis

{effect an a coxneal npacity). Each symbal represents
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a mean i standarfi deviation infifi}.

Fig. 5 is a graph showing the effect of a Campaunfi

A eye drmp fnrmulation an an alkaline erosidn keratitis

{effect on a carneal ulcer}. Each symbol represents a

mean i standard deviatimn €n=§}. A statistically

significant difference from a cmntrol is analyzed with

§<U.0§ (Wilcaxon test, ane~sified}.

Fig. ? is a graph showing the effect of a Campmund

A eye drop formulation on an alkaline erosian keratitis

{effect on a vascularization}. Each symbol represents

a mean i standard daviatimn {nwé}.

Fig. 8 is a graph showing the effact sf a Compaund

A eye drop farmulatian an a yyocyanic corneal ulnar

immediately after the inoculation of the micrsbe. Each

$ymbol represents a mean i standard deviation {n36}. MA

statistiaally significant difference frem a mantra: is

analyzed with p<0.G5 Ewilcexon tast, onefisided}.

Fig. 9 is a graph shmwing the effects ef the

instillation of Campounfi A and lomefloxacin on a

pyocyanic corneal ulcer one day after the inoculatimn

Each symbol represents acf the micrabe and later.

mean i standard deviatian {nz5~§}. A statistically

significant difference from a control is analyzed with

* p<U.fi5 and ** p<D.01 (Steel test, onE~sided}.
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SUMMARY GF THE INVENTION

The present inventors found out that a cemgound

represented by Fermula {I} or a pharmacelogically

asceptable salt or hydrate thereof exhibits a marked

prophylactic and therapeutic effect against various

ephthalmic diseases.

Thus, the present invention provides a

prephylactic and therapeutic medicament for ephthalmic

diseases, especially aphthalmie inflammatory diseases

and corneal ulcer, cemprising as an active ingredient a

compound represented by Formula {I} or a

pharmacelogiceily acceptable salt or hydrate thereof.

The present invention alse §r0vides a method for

preventing and treating an ephthalmic disease which

cemprises administering an active ingredient mentioned

abeve he a mammal in need cf 3 treatment fer such

ophthalmic disease.

Furthermore, the present invention provides use ef

an active ingredient mentioneé ahmve in the manufaeture

of a prophylactic and therapeutic medicament for

ophthalmic diseases.

Moreover, the present inventian provides an eye

drep fermulatien in the farm of an aqueous suspensien

of an active ingredient describeé abeve.
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BETAILED DESCREPTION OF THE INVENTIQN

The prophylactic and therayeutic medicament

according tn the prefient invention is preferably in a

dosage farm far a local afiministratian such as an eye

drop formulation or an mphthalmic mintment, which is

useful for preventing and treating various nphthalmic

disaases such as ophthalmic infemtimns {for example,

cerneal herpes, bacterial keratitis; bacterial

conjunctivitis, mycatic keratitis, acanthamebic

keratitis, infectious endmphthalmitis, infectiaus

corneal ulcer and the like}, ccrneal trauma,

cicatricial keratocunjuuctival diseases (is: Example,

alkaline erosive keratocenjunctivitis, Stevens~J@hnson

syndreme, ephthalmic yemphigeid and the like}, corneal

ulcer {for example, Momren‘s ulcer, corneal ulcer

subsequent ta chranic rhaumataid arthritis er cellagan

disease, Terrien‘s margine degeneratian, catarrha;

corneal ulcer, infectious corneal ulcer and the like},

vitamin A.insufficiency~induced keratmmalacia, necrutic

keratitis, heuraparalytic keratitis, diabetic

keratophathy, keratecenjunctiva siaca, cantact len$~

induced keratoconjunctivitis, vernal canjunctivitis,

allergic conjunctivitis, uveitis, Behcet's syndrome,

inflammation after cataract surgery and pseudopterygium,

especially a keratocanjunctival inflammatary disease
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{for axample, corneal herpes, bacterial keratitis;

bacterial cmnjunstivitis, mycatic keratitis,

acanthamehic xeratitis; corneal trauma, alkaline

erssive karatoconjunctivitis, corneal ulcer, vitamin A

in5ufficiency~induced keratomalacia, necretic keratitis,

neurnparalytic keratitis, diabetic keratnphathy,

kerataconjunctiva sicca, contaxt 1ens~infiuced

kerataconjunctivitis, vernal conjunctivitis, allergic

conjunctivitis and the like}. It is useful also for

greventing and treating corneal ulcaz {including

variwus carneal ulcers described abeve and those

inducefl Qtherwise}, especially an infectious corneal

ulcer.

A.compound sf Formula {I} used as an active

ingredient accmrding to the present inventimn or a

pharmamologically acceptable salt thereof is a known

camgound described in J?~B 5~8lSB6, and can be produced,

in accurdanca with the procedure described therein; by

the amidation of p~pivaloyloxybenzenesulfanyl chleride

followed by the conversinn into 3 salt by a knawn

method. The resultant cempaund may also be converted

into a hydrate by a known methmd.

A pharmacolagically acceptable salt cf a cnmpound

sf Formula {I} may for example be an inarganic salt

such as hyfirqchloride, hydrohxomide, hydroiodide,
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gulfate, phdsphate and nitrate; an organic salt such as

ametata, lactate, tartarate, benzoate, citrate,

methanasulfonate, ethanesulfmnata, benzenesulfmnate,

taluenesulfcnate, isethienate, glucuronate and

S gluconate, an alkaline metal salt {sodium salt.

potassium salt and the like), an alkaline earth metal

salt (calcium salt, magnesium gait and the like), an

ammenium salt, a pharmacolugically acceptable amine

gait ttetramethylammnnium salt, triethylamina salt;

18 methylamine salt, dimethylamine salt, cycla§entylamine

salt, benzylamine salt, phenethylamine salt, piperidine

salt, mnnoethanolamine salt, diethanelamine salt,

tris{hydroxymethy1§aminomethana salt, lysine sait,

arginina salt, N~methy1~D*glucamina salt and the like).

15 Qua prefarred especially as an active ingredient

used in the present invention is a sodium 5alt

tetrahydrate of a cempound of Formula {I}, i.e., N~[o—

{pwpivalaylmxybemzeneaulfcnylaminc)hen2oyl}glycine

mnnasodium salt tetrahydrate {descrihad in Example 3 in

20 JPsA 5~1$4366 cerresponding ta EP~& 539223} reprasented

by Foxmula {I~A}:

C0NHCH3C()0'Na"~ «H20

?”3
CH3-(i3~CD{}SO2N

G!-is {Iwfl
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The prophylactic and therapeutic medicament for

ophthalmim diseases accarding to tha present invention,

on the basis of its ieukccyte~derived elagtase

inhibitory activity, is useful in preventing and

J treating varimus ophthalmic diseases such as an

ophthalmic infections {for example, cmrneal herpes,

bacterial keratitis, bacterial ccnjunctivitis, mytotic

keratitis, acanthamebic keratitis, infectious

enduphthaimitis, infectiaus carneal ulcer and the like},

10 corneal trauma, cicatricial keratocanjunctival diseases

(far example, alkaline erosive keratoccnjunctivitis.

Stevens~Jahnson syndrome, ophthalmic pamphigmid and the

like}, cgrneai ulcer {fer examyle, Maoren‘s ulcér,

corneal ulcer subsequent ta chrmniu rheumatoid

15 arthritis at collagen flisease, Terrien‘s margine

degeneration, catarrhai carneal ulcer, infectious

cmrneal ulcer and the like}, vitamin A insufficiencyw

induced keratcmalacia, necratic keratitis,

nauroparslytic keratitis, diabetic keratuphathy,

20 kerataconjunctiva sicaa, csntact iens—induced

keratocanjunctivitis, vernal canjunctivitis, allergic

conjunctivitis, uveitis, Behcet‘3 syndrome,

inflammation after cataract surgery and psaudapterygium,

especially a kerataconjunctival inflammatary disease

25 (for example, carneal herpes, bacterial keratitis,
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bacterial canjunctivitis, mycctic karatitis,

acanthamebic keratitis, Qmrneal trauma, alkaline

erosive keratoconjunctivitis, csrneal ulcer, vitamin A

insufficiency~induced kexatomalacia, necrotic keratitis,

5 neuroparalytia keratitis, diabetic keratmppathy,

keratacanjunctiva sicca, Cantact lens~inducad

keratccanjunctivitis. vernal canjunctivitis, allergic

cenjunctivitis and the like}. It is useful also for

greventing and treating corneal ulcar {including

10 various corneal ulcers described abmve and these

induced otherwise}, especially infectious corneal ulcer.

The prephylactic and therapeutic medicament for

aphthalmic diseases according ta the present invention

can be mixed with a pharmaaulagically acceptable

15 carrier, excipient or diluent which is known per Se and

formulated by a methad known par Se into a

pharmaaeutical or a veterinary medicine in various cral

or parenteral dosage farms such as tablets, capsules,

injection solutions, eye drops and ophthalmicgranules,

28 aintments, and it is especially preferred to be used in

a local desage form, preferably an eye drop fmrmulation

at an ophthalmic ointment.

The eye drop formulatian may for example be

aqueous fmrmulations such as aqueous eye drups, aqueous

suspensian eye drops, viscous eye drops and solubilized

 ... ........_..........‘. ..................,. ~.~..- .»»m.m“.... ..................... .
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eye dreps as well as non~aqueous formulatiens such as

non~aquaQus eye drags and nonmaquamus suspension eye

draps, with an aqueous farmulation being greferred.

One preferrefl especially is an aqueous suspension eye

drop fmrmulatimn.

The aqueous eye drop farmulatimn may centain

various additives incarparated ardinarily; such as

buffering agents (e.g., phosphate buffers, bmrate

buffers, tartarate buifiers,citrate huffers, acetate

buffers, amino acids, sodium acetate, sodium citrate

and the like}, isctonicities {e.g., aaccharides fiuah as

sorbitel, glucose and mannitol, polyhydric almohmls

such a3 glycerin, concantrated glycerin, polyethylene

glycol and propylene glycml, salts such as amdium

chlnride}, preservatives Gr antiseptics (e.q..

benzalkonium chlaride, benzethwnium chlaride, pw

axybenzeates such as methyl p~oxyben2oate gr ethyl pm

oxybenawate, benzyl alcahel, phenethyl alcmhal, sarbic

acid or its salt. thimarosal, chlorobutanul ané the

like), selubilizing aids or stabilizifig agents {e.g.,

cyclodextrins and their derivative, w&ter~swlub1a

polymers such as polyvinyl pyrrolidnne, surfactants

such as palyserbate 80 {Tween 88)}, pH modifiers {e.g.,

hydrochloric acid, acetic acid, phosphoric acid, sodium

hydroxide, potassium hydraxide, ammcnium hyfirexida and
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the like), thickening agents {a.g., hydruxyethyi

cellulose, hydroxypropyl cellulose, methyl cellulose,

hydroxypropylmethyl cellulese, carboxymethyl callulose

and their salts}. chelating agents {e.g., sadium

edetate, sodinm.citrate, ccndensed sodium phosphate?

and the like.

The eye drcp farmulatiwn in the form.af an aqueuus

suspensian may also contain suspending agents {e.g.,

polyvinyl pyrralidone, glycerin monostearate} and

dispersing agents §e.g., surfactants Such as tyloxapcl

and polysorbate 80, ionic polymers such as $odium

alginate} in addition to the additives listed abmve,

whereby ensuring that the eye drop formulatien is a

further unifnrm micrcparticulate and satisfactaxily

dispersed aqueaus suspension.

when the eye drop farmulatimn in the farm of an

aqueous suspensinn is produced, it is preferable ta use

a pH modifier ta make the formulation acidic pH {pH4 to

5.5}. A preferred pH mmdifier is hydrochloric acid.

The eye drop formulation in the farm of an aqueoué

suspensian preferably contains sadium citrate er sodium

acetate as a buffering agent; eencentrated glycerin

andfor propylene glycul as an isatonicity and palyvinyl

pyrrelidone as a suspending agent. A preferred

dispersing agent is a surfactant andfor sudium alginate.
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Such surfactant is preferably tyloxapsl my pelysmrbate

80.

The ophthalmic ointment may emplay an ointment

base known per Se, such as purified lanolin, petrolatum,

plastibase, liquid paraffin, polyethylene glycol and

the like.

The prophylaatic and therapeutic medicament af the

present invention may be administerefl to a mammal which

is cr may he suffered from an ophthalmic disease {e.g.,

human, rabbit, dag, sat, cattle, horse, monkay}. While

the administration rauta and the dase may vary

depending on a symptom. age and body weight nf a

subject, the cancentratian is abaut 0.001 ta 5 {wfv) %,

preferably about 0.01 to 3 (wfvi % as a free form nf a

compaund cf Formula (1) contained in an aqueaus eye

dro§ formulatian when given to an adult, and is givan

preferably 1 to 8 times a day with a single dose being

fine ta several drops.

when given as the aphthalmic aintmant, the duse is

about 0.081 to 5 gwrvg %, preferably abuut 0.31 ta 3

{w/v) % as a free form of a compaund cf Farmula {K3,

and is given yreferably 1 to 4 times a day as

approyriate in View of the symgtam.

Unless the intendefi purpase sf use is affected

adversely. the prephylactic and therapeutic medicament
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cf the prssant invention may cuntain or may be used

together with other agprapriate pharmacologicaliy

effacfiive subatances, for example, steraidal antiw

inflammatory agents {dexamethas0ne, prednisolone and

the like), non—staraida1 antiminflammatory agents

{diciofenac sedium, pranoprefen and the likei,

antiallargic agents itranilast, ketatifen fumarata,

sodium.c:omagliaate and the like}, antihistamic agents

idiphenhydramine hydrschloride and the like), glaucoma~

treating agents {pilocarpine hydrachlcride,

physcstigmine salicylate, timmlol, isopropylunoprostone

and the like}, antibiatics {gentamycin sulfate,

fradiomycin sulfate, tobramycin, sulbenicillin,

cafmenoxime, erythzomycin, celistin, oxytetracycline,

polymyxin E, chleramphenicol, micronmmicin, dibekacin,

signmicin and the like}, antibacterial agents

$u1famethQxazo1e,{su1famethizo1e. oflcxacin,

norflmxacin, lomefloxacin hydrochluride, enoxacin,

ciprefloxacin hydrochloride, cinoxacin. sgarflaxacin,

tasuflmxacin tmsylate, nalidixic acid, pipemidic acid

trihydrate, pipemidic acid, fleraxacin, levmflsxacin

and the like}, and antiviral agents iidoxuridime,

acyclnvir and the like}, and antimycotic aqents_

(pimaricin, fluccnazmle, miconazole, amphatericin B,

flucytosine, itraconazole and the like}.

Page158of366 ““‘*““‘--“ »-~-- - - - - -- ---- - ~ "“r‘VV‘V> -.-ea.-...-....,».-a. ..~.- .-M-...



Page 159 of 366

5

16

15

23

25

16

The praphylactic and therapeutic medicament of the

present inventiun is used greferably together with at

least one selected from the antibiotic, antibacterial,

antiviral and antimycotic agents listed above in

prophylaxis at therapy es§eaially fer an oyhthalmic

infectionminduced inflammation or corneal ulcer. In

such case, any of the antibiotic, antibacterial,

antiviral and antimycotic agents can be combined with

the prophylactic and therapeutic medicament of the

present invention in a single formulation, at may be

instilled saparately. When being instilled 3e§arately,

the praphylactic and therapeutic medicament of the

present inventicn may be instilled simultaneously with

any of the antibiotic, antibacterial, antiviral and

antimycotic agents, at successively at a certain

interval. when being instilled simultaneously, any 0f

the proghylactic and therapeutic medicament of the

present invention and the antibimtic, antibacterial,

antiviral and antimycotig agents is first instilled and

than preferably after a certain time periad anathef

agent is instilled whereby avoiding any escape of the

agent given previously. Any ef the antibictic:

antifiacterialr antiviral and antimycctic agents listed

above may also be given systamically by means of an

aral at intravenmus fmrmulation.
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The present inventimn is further illustrated in

detail by the follawinq Experiments and Examples, which

are not construed ta limit the scope 0f the present

inventinn.

EKPERIfiENT 1

The effect cf Cmmpound A on an ophthalmic

inflammatery disease was investigated as described

belnw.

The effect of C0mp0und.A when given as eye drops

was investigated in a rabbit keratitis model using an

endwtoxin derived from P5eudemonas‘aeruginosa fietected

frequently in an ophthalmic infection as well as in a

rabbit corneal alkaline eraaion medal.

MATERIALS AND METHGDS

{L} Animals

Male Japanese albina rabbits each weighing about 2

to 2.5 kg purchased from FUKUEAKI rabbit~raising

>association were used. Eaah animal was maintained at a

temperature uf 24 i 4°C and a humidity of 55 i 15 %.

(23 Test substances

Campounfi E was given as a 1.0 % Compound A eye

drep fmrmulation prepared by Suspending Compound A in a

farmulatimn base (8.1 % Naflfiwh, 8.1 % polysarbate 80

and 0.9 % Nacl, pH 5.03. As a pesitive canttol, a
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0.1 % betamethasane aye drop fcrmulatien ifiinflerenm

sulutian, Sioncgi} was used. In a Cantrnl grnup, tha

formulation base was given.

{3} Methads

1} Effect an endotexinminduced keratitis

16 Male Japanese albinm rabbits each weighing 2 to

3.5 kg were used. The rabbits ware divided into fcur

groupa each having 4 animals, which were anesthetized

systemically by an intramuscular administration each of

1 mlfkg of an equal voluma mixture of 5 % ketamine

hydrachloride and 2 % xylazine hydrochluride. Each 10

pl of a 1 % solution of Pseudommnas aeruginosa~fierived

endotexin in physialogical saline was infused inte each

corneal stzoma cf a rabbit. fin anterior part at an eye

was mbserved using a slit lamp every 5 days ever a

period tram the day after the endatexin infusimn

through the 30th day. and examined far the corneal

mpacity, the corneal mixer and the vascularization,

which were scored in accorflance with the criteria Shawn

in Table 1. Each test substance was started to be

instilled immediately after the endotcxin infusicn, and

then given 4 times a day in tha valume at 20 n1 evary 2

hours.

2} Effects an alkaline erosive keratitis

16 Male Japanese albino rabbits eaah weighing 2 ta
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2.5 kg wera used. The rabbits were divided inte faur

groups each having 4 animals, which were anesthetized

systemically by an intramuscular administration each of

1 mlfkg mf an equal volume mixture of 5 % ketamine

hydromhlwride and 2 % xylazine hydrechloride and also

locally by an instillation of oxybuprmcaina

hydrechloride. A filter paper WhOS$ diameter was 16 mm

and which hafi bean immersed in 2N Naofl was brought intu

Contact with the center nf the right cnrnea of a rabbit

for 1 minute to establish an alkaline erasimn, and then

the eye was rinsed immediately with 10 mL er more of

physiolmgical saline. The depth of the cmrneal ulcer

and the vascularizatian were Qbserved using a slit lamp

evaxy 5 days ever a perind fram 5 days after the

alkaline erosion thrcugh the 30th day, and scored in

accardance with the criteria Shawn in Table 1. Each

test substance was started ta be instilled immediately

after the alkaline erosien, and than given a times a

day in the volume of 20 gl every 2 hears.

Table 3

Rabbit keratitis scaring criteria

* Cnrneal oyacity““”“1*

A) Degree

0: No opacity

1: Mild opacity but distinguishable anterior chamber

Page162of366
 



Page 163 of 366

(EA i)§:3El39?1 260$-£~3~-35

2G

: Difficulty in distinguishing details cf iris

3: Almnst ma transparency in anterior chamber

B} Carrespending size of cerneal region

1: 133 ax less af entire

5 2: 1X3 to 2K3 of entire

3: 253 or mare of entire

* Carnea; ulcer

Q: No corneal ulcer

1: Ulcer of less than 123 in degth fram cerneal surface

19 toward inside of anterimr chamber

2: Ulcer af 1X3 or mare and lefis than 2/3 in depth frmm

carneal surface taward inside of anterior chambflr

3: Ulaer of 2X3 Dr mere in degth frnm carneai surface‘

toward inside of anterior chamhar

15 Q: Perferatien in carnea

* Vascu1a:ization“““*’“

A? Length

0: Ne vascularizatian into cornea

1: Less than 1f3 from carneal limbus through center

20 2: Less than EH3 from ccrneal limbus through center

3: 2X3 ar more frem corneal limbu5 thruugh center

B} Region

0.5: Less than IX3 of corneal circumference

1: 1X3 or mare and less than 213 of carneal

25 circumferance
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2: 2X3 ax mare wf corneal circumference

Remarks 1} Each as score a x score B

RESULTS AND DISCU33EON

1) Effects on andotoxinwinéuced keratitis

Figs. 1 t0 3 Shaw the change in the keratitis

symptams over a pariod frmm 5 to 38 days aftar the

endotaxin infusimn. In the central group, the severity

of each symptnm peaked an the 15th day, and then a

gradual recovery was Qbserved until the 30th day when

almnst all disappeared. In Compound A instillatian

group, inhibitmry effect$ were sbservefi on all of the

evaluation items, i.e., the carneal oyacity, the

cerneal ulcer and the vascularizaticn, when campared

with the central qreup. in the 6.1 % betamethasane

phos§hate instillatiun qgaup used as the positive

control, the Qnset af the keratitis was inhibited

almost cempletely uvar tha observation perind. Fig. 4

shawa the total scare in each gtouy on the 15th day

when the severity wf eash symptom peaked, and revealed

that the % inhibition in the Cemgound A instillation

grcup when compared with the central group was 59.§ %,

with a statistically signific&nt difference.

Based an the rasults described above, the Compaund

3 eye drop farmulatinn was praven to be effective
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against various symptcms cf the keratitis during an

aphthalmi: infectian.

While betamethasane yhasphate used here as a

positive cmntrcl exhibited an extremely potent anti—

inflammatary activity, its use is limite& frequently in

View 0f a side effect exparienwefi as the exacerbation

mf an infectimn aver a prwlunged therapy with a steraid

in a clinisal case of the mphthalmic infectiuns.

Accsrdingly, the Campaund £ eye drap formulation

expected to have a less risk sf the exacerbatien of an

infection can sexva as a hcpeful agent against the

ophthalmic infectiens.

2} Effecta an alkaline erosive keratitis

Figs. 5 ta 7 show the change in the keratitis

symptoms over a period fram 5 to 30 days aitex the

corneal alkalina exposure. In the central group, the

aeverity peaked an the 20 t0 25th day after the corneal

alkaline exposure. In Csmpaund A instillatien graup, a

_significant inhibitory effact an the corneal ulcer was

observed an the 20th day, but no effects were noted on

the vascularization or the Earneal mpatity. In the

0.1 % betamethasone phosphate instillatian groug usgd

as the gasitive cmntrol, a significant inhibitory

effect was observed an the vascularization on the 13th

day.
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EXPERIMENT 2

HA$ERIALS AND EETHUDS

{1} Animals

Hale Japanese albina rabbits each weighing aboufi 2

kg purchased tram KI$AXAMA LABES Cfl., LTD. were used.

Each animal was maintained at a temperature mi 23 i 3°C

and a fiumidity of 55 :i: 10 %.

{2} Test substances

Qompound A was given as a 1.0 % Compound A eye

drmp formulatian prepared by suspending Compound A in a

formulation base (6.1 % sadium acetate, 0.1 %

pulysorbate 80 and 0.§ % Nacl, pH 5.9}. A 0.3 %

lamefloxacin {LFLX} hydrnchloride was used as an

antibacterial agent, and physiolngical saline was used

as a central.

{3} Hethads

1} Excision of nictitating mambrana

After instilling G.¢ % Qxybuprocaine hydrochlnride

far a lccal anesthesia, a nictitating membrane was

excised.

2) Inuculation

A.causative microorganism used was a clinical

isolate Pseudumonas aeruginasa strain Ho. hoa134. A

rabbit was anesthetized systemically with 5 % ketamine
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hyérechloride and 2 % xylazine hydrochloride (equal

valume mixture}, and than inmculated by an infusian Df

30 #1 Uf a 3.9 x 19‘ CFUfml Cell suspenaien 11.1? x 15*

CFUfcornea) using a 100 pl microsyringe fittad with a

30G needle into ana carneal stroma cf a rabbit.

3} Instillatian

An animal which hafi received an infusion cf the

cell suspensian intm the carnaal stroma and whose

ineculaticn was surely successful was grouped into ane

of {1} physiolfigical saline instillatimn group {contra},

n=6} and {2} 1.0 % Cmmpaund A instillation greu§

§Compoumd.A greup, n=6) as greups whmsa therapy was

started immediately after the inaculatimn, and {3}

1.5 % Compound A instillatien group {late Campound A

gruup, nus}, [43 0.3 % LFLK instillation group {LFLX

gruu§, nmfi} and {5} 1.0 % Com§ound A instillatian ~

6.3 % LFLX instillation combination group {fiampound A ~

LFLX cambinaticn group, nwfil as groups whose therapy

was started 1 day after the incculation {after onset cf

cnrneal ulcer), and SD pl of each substance was given

four times a day immediately after the inaculation or 1

day after the inoculatian {after unset cf corneal

ulcer}. In the Compound A ~ LFLX combination group,

the 1.3 % Compound A eye drop formulation was instilled

about 10 minutes after the instillatimn 9f the 9.3 %
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LFLX eye drap formulation.

%) Observation of infectious symptnms

Each animal was examined far the caxneal ulcer

every 24 hours after the inoculatinn and Scared in

accerdance with the rabbit ccrneal lesion scoring

mriteria {Barletta J.P. at al., Invest Ophthalmol Vis

Sic 37:2Q~28, 19953 shown in Table 2.

Table 3

Rabbit corneal lesimn scaring criteria

* Cexneal ulcer

Q:N0 carneal ulcer

1:U1cer cf less than lffi of entire carnea

2;UlCer sf 1K4 er more and less than if? of entire

cnrnea

3:Ulcer mi 112 gr more and less than 334 nf entire

cornea

Qzfllcer af 3K6 at more uf entire coxnea

RESULTS AND DISCUSSIGN

1) Effects on pyocyanic corneal ulcer ~ effect of

instillatian started immediately aftex inoculatinn

The results of the instillatian started

immeéiately after tha inoculatimn are Shawn in Fig. 8.

The carfieal ulcer was exacerbated gxadually in the

central group {physiological saline graup} toward an
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extensive corneai ulcer S days after the inoculation.

On the contrary, the corneal ulcer formation was

started to ba inhibited 3 days after the inoculation in

the Compound A group, with a statistically significant

difference (Fig. 8}.

2} Effects on pyocyanio corneal ulcer ~ effect of

inotillation started one day after inoculation

In the late Compound A group in which the

instillation was started 1 day after Ehe inoculation,

the corneal ulcer formation was started to be inhibited

3 days after the inoculation. The LELK group exhibited

tho change similar to that in the control group. with

no inhibition of the cornea} ulcer formation being

noted {Fig. 9). In the Compound A w LFLK combination

group, the corneal ulcer formation was started to be

inhibited potently 3 days after the inoculation, with a

statistically significant differenca (Fig. 9}.

Based on the results observed as described above,

Compound A as an elastase inhibitor was proven to be

effective against the corneal ulcer induced by

bacterial infection. It was also proven that a

combination of an elaotase inhibitor with an

antibacterial agent was more markedly effective against

the corneal ulcer of a bacterial infection than each

agent used alone.
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EXAMPLE 1

An aqueous eye drap formulaticn was prepared using

the fnllmwing cempasition.

Component Quantity

Cmmpnund A 0.1 g

Smdium chloride 0.9 g

Sadium acetate fl.1 g

Banzalkonium chlaride fl.005 g

Hydrachloric acid As appropriate

Sodium hydrcxide As appropriate

sterilized purified water ta 160 mL {pa 6.8}

In abaut 80 ml of purified water, Compound A¢

sodium chisride, sudium acetate and benzalkenium

chloride were dissolved. The selution was adjusted at

pH 6.9 using hydrmchloric acid and sadium hydrnxide.

sterilized purified water was added to make the entire

valume 196 mL, whereby obtaining an aqueaus eye drmp

formulaticn.

EXAMPLE 2

An eye drop farmulaticn as an aqueaus suspensimn

was prepared using the follmwing compcsition.

Campcnent Quantity

Compound A 1.9 g
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Sodium chlnride 6.9 g

Sadium acetate G,1 g

Palysorbate SO D.2 g

Benzalkcnium chloride 9.065 g

Hydrochlmric acid As apprspriate

Sodium hydxoxide As apprayriate

Sterilized purified water to 100 mL (pH 5.0)

In about 80 ml of purified water, sedium Chlflridfig

sodium acetate, polyscrbate 80 and benzalkonium

chloride were dissolved. The salution was adjusted at

pH 5.0 using hydruchloric acid and sadium hydraxide,

and than Comgound A was added and suspfinded uniformly

using a homogenizar. sterilized purified water was

added to make the entira valume 106 mL, whereby

obtaining an eye drop farmulatimn as an aqueous

suspensicn.

EXAMPLE 3

An eye drop formulatisn as an aqueous suspension

was prepared using the fallawing cemposition.

Component Quantity

Cempaund A 0.5 g

Concentrated glycerin 2.6 g

Sodium acetate 9.1 g

Hydroxyprmpylmethyl cellulase 8.2 g
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Methyl pwaxybenzoate 0.03 g

Prmpyl p~oxyhenzoate 0.82 g

Hydrochlaric acid as apprapriate

Sodium.hydr0xide As apprmpriate

Sterilized purified water ta lflfi mL {pH §.0}

Ahnut 80 mi of purified water was warmed and

methyl p~oxybanzaate and propyl pmoxybenzoate were

dissolved. In this aalutiun; hydroxypropylmethyl

cellulose was dispersed and than coaled to rmom

temperature for dissslutimn. Ta this solutimn,

cuncentrated glycerin and sadium acetate were added,

and than the pH was adjusted at 5.0 using hydruehleric

acid and sadium hydraxifle. Tn this smlutian, Campeund

A was added and suspended uniformly using a hmmagenizer.

sterilized purified water was added ta make the entire

vmlume 1B0 mL, whereby obtaining an eye drop

formulation as an aqueous suspension.

Example 4

The following cmmposition was used ta maka an

Qphthalmic uintment

Component Quantity

Compound R 2.0 9

Liquid paraffin 2.6 g

white petrolatum to 138 g
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Liquid garaffin and white petrolatum were

sterilizad previuusly by heating. Subsequently,

Cnmpound A was mixed thornughly with liquid paraffin,.

and than kneaded with the white petrelatum to mbtain an

ophthalmic aintment.

EXAMPLE 5

an eye drap formulation as an aqueaus suspensien

was prepared using the fmllowing composition.

Component Quantity

Compound A 1.fl g

Sodium citrate 0.1 g

Cnncentrated glycerin 1.2 g

Methyl p~0xyben2aate 8.026 g

Prmpyl p—oxybenzoate 3.31% g

Prapylene glycol 1.0 g

Palyvinyl pyrrmlidone (H~25) 0.5 g

Sodium alginate 0.2 g

Hydrouhleric acid As apprapriate

sterilized purified water ta 100 mL {pH 5.03‘

In about SQ ml of purified water, sadium citrate,

cencentrated glycerin, methyl p~oxyhen2oate, propyl p-

axybenzoate, propylene glycel and pclyvinyl pyrrmlidone

were dissolved. In this solution, Compound A was

digsolved and the solution was filtered through a 8.22
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um membrane filter, adjusted at pH 5.0 with

hydrochlaric acid, whereby pracipitating a fine crystal

{2 ta 3 gm} of Compound AJ Sodium alginate was

dissalved, and purified water was added to make the

entire volume 130 mL, whereby Qbtaining an eye drop

fnrmulatinn as an aqueaus suspension.

after a starage for 4 wéeks at 60“C, the eye drap

fermulation as an aquewus suspension containad 101.? %

af Campuund A, and exhibited a satisfactory re»

dispersion performance without any aggragatimn.

EXAMPLE 6

An aye drop farmulatimn as an aqueous suspension

was prepared.using the following campasitian.

Component Quantity

Compound A 1.6 g

Smdium citrate 0.1 g

Cancentrated glycerin 1.2 g

Methyl p~oxyhenzaate 0.526 g

Prapyl p~oxyhenzoate 0.014 g

Prapylene glycol 1.0 g

Polyvinyl pyrralidane {K~25} 0.5 g

Sndium alginate U.E g

Tylexapol D.1 g

Hydrochloric acid As appropriate

\< - - --«w *..«m-w-«««\~«~«-~-M »
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Statilized purified water to IDS mL {pH 5.0}

In abmut 80 ml of purified water, sodium citrate,

cancentrated glycerin, methyl p—oxybenzoate, prcpyl p~

oxyhenzaate, propylene glycol and palyvinyl pyrrolidone

were dissmlved. In this solution, Compaund A was

dissalved and the solutiwn was filtered through a 6.22

gm membrane filter, adjusted at pH 5.0 with

hydrochlmric acid, whereby precipitating a fine crystal

(3 to 3 um} of Cmmgound A. Safiium alginate and

tylmxapel were fiisselved, and purified water was added

to make the entire volume 100 mL, whereby abtaining an

eye drap formulation as an aqueous suspension.

After a storage for 3 weeks at 6fi”C, the eye drep

farmnlatian as an aqueaug susgension cantained 132.5 %

cf Compound A, and exhibited a satisfactery re»

dispersion performance withaut any aggregatian.

EXAMPLE ?

An eye drop formulation as an aqueeus suspensian

was prepared using the fellowing compcsition.

Component Quantity

Compound A 3. . 0 g

Sodium citrate 0.1 g

Concentrated glycerin 1.2 g

Methyl p~oxybenzeate 0.026 g
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Propyl pwoxybenzmate 0.814 g

Polyvinyl pyrrolidone {K~$3) 0.5 q

Sadium alginate 0.2 g

Tyloxapol 0.3 g

Hydrochleric acid As appropriate

Sterili£ed purified water ta 10$ mL (pH 3.33

In about 86 ml mf gurified water, sodium citrate,

concentrated glycerin; methyl p~oxybenzmate. prmgyl pm

axybanznate and palyvinyl pyrrelidona were dissalved.

In this salutien, Eumpeund A was dissalved and the

solution was filterad thrmugh a 0.22 pm membrane filter,_

adjusted at pH 5.0 with hydrochloric acid. whereby

§recipitating a fine crystal (2 to 3 pm} cf Campound A.

Sedium alginate and tyloxapml were dissolved, and

puxified water was added to make the entire velume 109

mL. whereby obtaining an eye drop furmulation as an

aqueous suspension.

EXAMFLE 8

An eye drop formulation as an aqueous susgension

was prepared using the following compasition.

Component Quantity

Compound A 1.0 g

Sudium citrate 0.1 g
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Concentrated glycerin 1.2 g

Benzalkmnium chloride C 095 g

Palyvinyl pyrralidone {K-25} 0.5 g

Sodium alginate 0.2 g

Tylcxapol 0.1 g

Hydroshlcric acid As apprupriate

Sterilized purified water ha 130 mL {pH 5.0}

In about 80 ml of purified water, scflium citrate,

cancentrated glycerin and palyvinyl pyrrolidone were

dissolved. In this solution, Compound A was dissolved

and the salutimn was filtered through a D.22 pm

membrane filter, adjusted at pH 5.0 with hydrochleric

acid, whereby precipitating a fine crystal {2 ta 3 pm)

of Compound A. Sodium alginate and tyloxapml were

dissolved, and then benzalkanium chloride was dissclved.

Puzified water was added to make the entire volume 130

mL, whgreby obtaining an eye drop formulation as an

aqueeus suspension.

INDUSTRIAL APPLICABILITY

According to the present inventian, the

pharmaceutical or a veterinary medicine which is

effective in preventing or treating ophthalmic diseases;

especially aphthalmic inflammatcry diaeases and cmrneal

ulser, can be provide&.
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What is Claimed is:

1. A prophylactic and therapeutic medicament fur

ophthalmic éiseasas comprising as an active ingredient a

mompound represented by the formula {I}:

cm-zcwzcmu
$3:

cH3~—§-caasagmn % (I)
CH3 T

0: a pharmacalogically acceptable salt mr hydrate

‘thereof.

2. The prophylactic and thexapeutic madicament

according to Claim 1, wherein the active ingredient is

N~Ea»{p~pivaloy10xybenzénesulfonylamincibenzmy13glycine

monosodium salt tetrahydrate.

3. The prephylactic and therapeutic medicament

accnrding ta Claim 1 which is in a dcsage form fur

local administratian.

4. The prophylactic and therapeutis medicament

according to Claim 3 which is an eye drap farmulatian.

5. The prephylactic and therageutic medicament

acccrding ta Claim 4 which is an eye drop fmrmulatian

in the farm cf an aqueous suspension.

8. The prophylactic and therageutifi medicament

according tn Claim 3 which is an G§hthalmic aintment.

?. The prmphylactic and therapeutic medicament
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accarding ta Claim 1 which

therapeutic medicament fer

_disaa$$s.

8. The prophylactic

accarding to Claim.? which

therapeutic medicament far

inflammatory disease5.

9. The prophylactic

according ta Claim 1 which

therapeutic medicament for

10. The prophylactic

according to Claim 9 which

therapeutic medicament for

11. The prophylactic

36

is in a prophylactic and

cphthalmic inflammatory

and therapeutic medicament

is in a pr0§hylactic and

keratoconjunctival

and therapeutic medicament

is in a prnphylactic and

corneal ulser.

and therapeutic medicament

is in a pruphylactic and

infectiuus cnrneal ulcer.

and therapeutic medicament

according ta any Dne of Claims 1 to 10 which is used

together with at least one

antibacterial agents, antiviral agents and antimycetic

agents.

cf antibiotics,

12. A method for preventing and treating

uphthalmic diseases whiah comprises administering an

effective amount of a Cfimpmund represented by the

formula {I} at a pharmacolcgically acceptable salt or

hydrate therecf to a mammal in need of a treatment for

such ophthalmic disaase.

13. The method acccrding t0 Claim 12, wharein N“
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£Q—Cpwpivalaylmxybenzenesulfanylamino3benzoyljglycine

msnusadium salt tetrahydrate is administered.

14. The methéd accarding to Claim 12, wherein the

ophthalmic disease is an Dphthalmic inflammatcry

disease.

15. The methvd according ta Claim 14, wherein the

Qphthalmic inflammatary disease is a keratoconjunctival

inflammatory disease.

16. The methmd according to Claim 12, wherein the

ophthalmic disease is carneal ulcer.

1?. The method according to Claim 16, wherein the

cnrneal ulcer is an infactinus carneal ulcer.

18. The method acccrding to Claim 12, wherein at

least one cf antibiotics, antibacterial agents,

antiviral agents and antimycotic agents is used

together.

19. Ese of a compmund represented by the formula

{I} or a pharmatolegically accegtable salt or hydrate

therecf in the manufacture of a praphylactic and

therapeutic medicament for ophthalmic diseases.

20. Use accorfiing to Claim 19, wherein N~{a~{p~

pivaloyluxybenzenesulfonylaminm3henzoyl}g1y$ine

m0na3ndium.salt tetrahydrate is used.

2i. Use according to Claim 19, wherein the

ophthalmic disease is an aphthalmic inflammatory
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disease.

22. Hse accurfiing to Claim 21, wherein the

ophthalmic inflammatory disease is a karatoconjunctival

inflammatory disease.

23. Use according to Claim 13, wherein the

aphthalmic disease is a corneal ulcer.

24. Use acmordinq fie Claim 23, wherein the

corneal ulcer is an infectimus carneal ulcer.

25. Hse according to Claim 19, wherein at least

one of antibiotics, antibacterial agents, antiviral

agents and antimycotic agents is used tagethez.

ES. An eye drop fermulation in the farm.af an

aqueous $uspension of a compounfi represented by tha

formula {I} at a pharmacelmgically accegtabla salt or

hyfirate thareof which is adjusted at pH 4 tn 5.5 using

at least one pH modifier.

2?. The eye drag farmulatian in tha form cf an

aqueaus suapensimn accardinq ta Claim 25, wherein the

pH modifier is hydrwshloric acid Gr hydrochloric acid

in cembinatimn with sadium hydroxide.

28. The eye drop formulation in the farm cf an

aqueuus suspension accarding ta Claim 28 cmmprising a

buffering agent, an isatenicityy a suspending agant and

a dispersing agent.

29. The eye drop fmrmulatien in the farm of an
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aqueous suspensiwn according ta Elaim 28, wherein tha‘

buffering agent is sodium citrate or sodium acatate.

30. The eye drnp fmrmulation in the form of an

aqueeus suspension accarding to Claim 28, wherein the’

5 isotanicity is cancentrated glycerin andfwr prupylene

glycol.

31. The eye drop formnlatian in the fcrm of an

aqueous 5u$pansion according to Claim 28, wherein the

suspending agent is polyvinyl pyrralidone.

10 32. An eye drep formulatian in the form nf an aqueaua

suspensian according tn Claim 28, wherein the dispersing

agent is a surfactant and/Or sadium alqinate.

33. Thé aye drcp formulation in the form mf an

aquemua suspenfiion according to the abQve~menti0ned Claim

15 32 wherein the surfactant is tyloxapal or palysorbate SQ.

fimmwmmNmw$&C“
Cmmxfimwmi

Patent AQMS
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METHOD OF TREATENG ANG!CiGENESiS~FiELATED KNSORDERS

HELD OF THE WVENTIGN

This invention mists,-3 in the use of certain 3—i3enz0yiphenyEacetic acids

and derivatives to treat or prevent angiogenic diseases.

BACKGROUND OF THE INVENTKDN

3-benzayiphenyiacetic acid and certain of its derivatives are known to

possess anii—in‘fi%ammaiory activity. LLB. Patent Nos. 4,254,148, 4,845,576,

4,126,635, and =i‘i,5i33,0?'3, and UK. Patent Appiictaticm N93; 2,0?"i,U8f:iA and

2,Ci93,02?A ciisciose varicius 3-iaenzoyiphenyiacetic: acids, saits and esters, and

hydrate$ thereof, having anti—infiammatory activity. US. Patent No. 4,568,895

discinses 2-amin:o-3«beinzoyiphenyiethyi aiccshcais having anti—infiamma{ory

activity. US. Patent No. 4,313,949 ciiscioses 2~an1ina~3~benz0yi~

phenyiacetamicles having antieinfiammatary activity.

Certain derivatives of 2-aminc3—3—-benzoyibenzeneacetic acid {amfenac}

and 2—aminn-3—{4¥chioiro~ben2foy|)benzeneac:etic acid hava aiscv been evaiuated

by Walsh at a!;, J. Med Chem., 33:2.29Ei~230<i- (1990), in an attempt to discover

nonstemidal anti-iniiammatoryi prodrugs with minimai (‘if no gastrointestinal side

efiects upun oral administration.

US. patent No. 4,683,242 teaches the transdermai administratian cf 2~

amino—3-benzayiphenyiaceiic acids. saits. and esters, and hydrates and

aicchniates thereof 11:: eontroi inflammation and alieviate pain.

US. Patent No. 4,Q“i £3,225 teaches certain benzoyiphenyiacetic: acids for

Oniy

acetic acids; are disciosed in the ‘225 patent; no esters er amides are

iocai administration; in cuniroi aphthaimic, nasai or otic inflammation.
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mentioned er taught as anti—inflemmet0:y agents for Erma! administration to the

eyes, nose and ears.

U.S. Patent No. 5,4?5,U34 diecioses admirzistrebze

compositions cemaining ceertain amide and ester

topic-eiiy

derivatives 01‘ 3—

benzyoiphenyieceticz acid, intsiuding nepafenae, usefui for treating ephihaémic

infiammatery clisserdere and eeuiar pain. According to the ‘G35 eaten‘: at C0}.

35, lines 35459, “{e]uch dieczrders inciude, but are net iimiited to uveitis scieritis,

episcleritis. kerefiti?e, eurgiceiiwnduced mfiammefion and endephtha$mifis.”

‘LLS. Patent No. B,€}66.S?1 diseases the topicai use of certain amide and

ester derivatives of 3~benz0yiphenytacetir: acid, inciuding nepafenac, fer

treating GLC1 A giaucoma.

SUMMARY OF THE !;NVENT!ON%

it has now been feund that certain 3e-benzoylgphensecetic acids and

derivatives, inciuding nepafenac {2—emim:2,3—benzeyi—phenytaoetamide}, are

usefui for the treatment of angiogeneeis-related disorders‘

f3ETA£LE[} DESCR¥FT§ON OF THE INVENTKEN

The 3~i3-enzcygéipiwenyetacetic acids and derivatives useful Kn the methods

01‘ the present inveratien are those 9? formula {I} beiow.
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(3)

R = H. cm (unmranched aikyl, CF3, SR“;

5 Y =- OR'¢ NF%"R‘;

R’ = H, CM; {un}branched aiikyi, {un)substituted (substitution as defined by X

beiow}, (unkubstituted heterocycie (substitution as defined by X bemw),

"(CH2).:Z(CH2)n’A;

n = 2-8;

as H’:-‘ ’§-5}

Z = nothing, 0, C:=O, OC{=O), C(=€.))O, C(=0}NR3, NR3C{=C:), S{Q),52,

CHOR3, NR3;

n2 =2 Q~2;

R3 = H, C-1.3(UD}b!'Bfi:GhE‘d aikyi. (un)subLstitutecl airy! Csubsiitution as defined

13 by X beiow}, (un)substituted heterocycle {substitution as defined by X below);

A = H, OH, aptioénaiiy {un)substitL:ted ary! (substitution as defined by X beiow),

(un)substituted= hete%rocycie (substitution as defined by X below), -»(CHg),3Z‘.>R3;

R" = H, OH, OR‘;

X and ><:' independientiy = H, F, ca, Br, I, OR‘, cm, OH, s{o),,2R“, cm, R“. N02;

an R4 = C’1.—B {un}branshed aikyl;

m : 0-3;

m’ = 8-5;

W = G, H.

25 As used herein, the acid {Y = OH) inctudes pharmaceuticafiiy

acceptabie salts as vveii.
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Preferred compounds fer use in the methods of the present invention

are those of F-‘urmula E wherein:

5 R 2 H, C14; aikyii;

Y : NR'F£'';

R’ = H, (31.5 (umbranched aikyi, *-—(CH3);;Z{C7Hz),_.>A',

2 2: nothing, 0, CHOR3, NR3;

R3 = H;

10 A = H, OH, {un)substi'tuied aryt (substitutien as defined by X below};

X and X“ independenfly = H, F, Ci, Br, (EN, CF3, OR‘, SR4, R4;

R“ = H;

R‘; = (31.4 {un)branch:e~d aikgfl;

m = 0-2;

15 m‘ = Q2;

W = H;

n == 2~4:

n’ =~. 0-3.

:50 The m-cast preferred compounds for use in the cnmpositions or method

Of the present inventian are 2-Aminc-3-{4«fiuorobenzoy1)-:phenyEacetamide; 2-

Aminew-3~benzoyi—ph:eny§ac:etamide mepafensc); and 2~Amino~3«-(4-

chksrabenzoywphenyiacetamide.

25 According to the present inventicm, a therapeuticaiiy effective amount of

3 ccmpound af farmuia G} is administered ’zapica.Hy, iocaify 0:‘ systemicafiy to

treat or prevent angio-genesis-rekated disarders. Such disorders inciude thcsse

that invuive the proiiferafion of tumor ceiis, such as pmstaie cancer, iung

cancer. breast cancer, biadder cancer, renai cancer, mien cancer, gastric

:50 cancer. pancreatic cancer, ovarian cancer, meianuma, hepatama, sarcuma and

iymphoma. Ophthaimic angiogenesis-re§ated disorders :inc¥ude, but are not

Iimited to exudiative macular degenerafirzm; proiiferative diabetic retinapathy;

ischemic retinopathy (e.g., retina! vein or artery cacclusioén); refinopathy of

4
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prematurity; neovas<';u£ar glaucoma; iritis rubeosis; cameal neavascuiarizatiun;

cyciitis; sickie ceii retinopathy; and pterygium. Certain disorders, such as sickle

cefi ratinopathy and retina! vein or artery 0cc¥usic>n, can be charac:£eri§:ed by

bath angiagenasis and neuradegenerative campenents. According I10 the

present invention, a campound czf formula (1) is administered to treat er prevent

disorders characferized. at !east in part, by angiagenesis.

The compounds of formula (I) can be administered in a variety of ways,

inciuding ait farms of focal deiivery to the eye, such as subconjuncfwai

injections or implants, iniraviirea! injections or impiants, sub—Tenon'"s injections

ur implants, incorporation in surgical imgafing saiutiuns, etc. Additienaiiy, the

compounds af formuia (i) can be administered systemicafiy, such as oraiiy or

intravenously. Swtabiie phannaceuticat vehioies at‘ dusage forms for injactabie

The

cnmpouncis cf formuia (I) and especiakiy those wherein Y «"2 NR’R'‘, however,

compositions, implants. and systemic administration are known.

are preferabty administered topicaily tn: the eye and can be forrnuiated into a

variety of topicaiiy aciministrabie ophthaimic. compositions, such as solutions,

suspensions. geis or ointment.

Pharmaceutics! campasitions comprising a compsund of fermuia (3) in

aqueous soiution or suspension, optianaiiy containing a preservative far

muitidose use and other conventionaliy empioyed ophthalmic adjuvants, can be

tepicaily administered ‘to the eye. The most preferred form of deiivery is by

aqueaus eye drops, but gals or ointments can aisc: be used. Aqueous eye

drops, gels and ointments can be forrnuiated according to canventionaf

technoingy and wouid inciude ans or mere excipients. For exampie, topicaiiy

administrabie c+amp:ositions may contain toniclity-adjusting agents, such as

mannfitol or sodium chiaride; preservatives such as chiambutanoi,

benzalkonium: chiori:de, p-aiyquaterniumfi or chinrhexidine; buffering agents,

such as phosphates, bcxrates, carbonaiea: and nitrates; and thickening agents,

such as high moiesuiar weight carbaxy vinyi poiymers, inciuding those known

as carbcmers, hydroxyethylceiiuicse. or poiyvinyl alcohol.

01
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The doses cf the cempounds cf formufe (I) used in the treatment or

prevention of Ophthairnic angiogenesiereieted disorders win depend on the

type of disorder to be prevented or treated, the age and body weight of the

patient, and the farm 01‘ preperetien/z'eute 01‘ administration. Compositions

5 intended for topiicei ophtheimic administration wiii typiceiiy contain a cempeund

of formuia (1) in an amczunt of from about 0.001 to abctsut 4.0% (WM, preferebiy

from about 0.01 to about (1.5% (wlv), with L2 drops erase to severe! times a

day. Likewise, representative [asses for other farms of preperaticms are

approximateiy '1 - 100 m:<;aitia3/{admit for injecticms and approximately 10 -— 1000

10 mgfeciult for {are} preparations, each administered once to severe! timee a day.

Aciditienefl therapeutic agents may be added to supplement the

compounds of formuia (I).

is T‘hefo1%tewing "examples are presented tn mustrate various aspects of the

present invention, but are not intended to iimit the scope of the inventien in any

reeeeet. The percentages are expressed on a weightiveiume basis.

Examgie ‘I: The foilowing formuiations are representative of ihe iopicei

cempositions useful in the present invention.

Fermuiation 1

ciompound of formuie (1) 0.01 m 0.5%

Poiysorbate 80 ‘ 0.01%

Benzaikonium Chloride 8.01% + 10% excess

Disedium EDTA 6.1%

Monebasiie Sodium: Phosphate 0.03%

Dibasic: Sodium Phosphate 0.1%

sis Sodium Chieride q.s. 290—300 mOsmIKg

pH adjustment with NaOH and/or HG! pH 4.2 —- 714

Water I »:;.s. 100%

15
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Compound of fermuia ii}

F0nnumfiOn2

Hydroxypropyl Methylceiiuiose

Poiysorbate S8

Benzaiikonéusm Chioride

Bisodiusm EDT}-R

Dibasic Sodium Phosphate

Sodium Chiaridie

pH adjustment with NaOH andfor HCE

Water

Nepafenac .

Carboépoii 974?‘

Tyioxapoi

Giycerin

Vflisodium EDTA

Benzaikcmiuém Chmride

Farmuiaticm 3

pH adjustment with NaOH andior HG!

Water
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0.0’? -~ 0.5%

(3.5%

£10’? %

0.81% + $928 excess

0.01 %

0.2%

«ms. 290-300 m{3sm;’Kg

pH 4.2 m 17.4

qua. 188%

0.1 + 6% excess

0.08%

0.01%

2.4%

0.01%

0.01%

pH 7.5 _+. 0.2

(1.3. 130%

This invention has been described by reference in certain preferred

ambediments; however, it should be understood that it may be embodied in

other specific forms or variations thereof without ciepartisng frcm its specie! 0r

essential characteristics. The embodiments described above are therefore

ccmsidered to be iilustrative in alt respects and not restrictive, the scape of the

:35: invention being indicated by the: appended ciaims rather than by the foreguing

description.
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We Claim:

1. A method of treating or preventing an a%ngiagenesis~reiaied disorder in 3

patient suffering from or predisposed ta such a disorder which ccmprises

administering to the patient 3 therapeuticaiiy effective amount of 3--

benzoyiphenyfiacetic acid or derivat.iv<=;~ 02‘ the farmuia:

<><>,.;,—-—J $1/K‘ AW
./ Q

{}(v7m;)fi-i\ NW2E \.\‘. ‘n. 0
\:i5’

wherein

‘:6 R = H, C14 (un)branched aikyi. ca. SR4;

Y = DR‘. NR"Fi“;

R’ = H, CM; (usn)branc:hed atkyi, (unjsuhsfituéted (substitution as defined by X

beiow), (ur:)su:bstiiuted hetemcycie (substitution as defined by X beiow),

‘({3H3}.«3(CH2)n’A; '

15 n = 2-5;

11': 1-5;

3 = mtmng, 0, c=o, r:>c(=:3). c;{=<:>)0,. C.(=O}NR3, NR3C(=O), sgcmg,

GHOR3, NR3;

{I2 = 042;

2:: R3 = H, cm (u:n:)b_ranched aikyi, (un)substituted aryl (substitutian as defined

by X beiow), {un)substi'iuted hetemcycie {substituiien as defined by X beiow};

A = H, OH, optiunatiiy (un}subst:ituted aryl (substitution as defined by X below),

(umsubstituted heterocyme (substitutiors as defined by X taeiow), «~(CHg){.C)R3;

R” = H, OH, OR;

>»:: and x’ indepenaenuy = H, F, Ca. ‘Sr, L QR’, cm, DH, s(o)n2R’*, CF3, R4,

N02;

21.‘:
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