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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service:..,
..

2--’dw
DEC17EM Food and Drug Administration

Rockville MD 20857

NDA 20-511

Block Drug Company, Inc.
Attention: Richard K. Bourne, Ph.D.
Vice President Regulatory Affairs
257 Cornelison Avenue
Jersey City, New Jersey 07302-9988

Dear Dr. Bourne:

Please refer to your September 6, 1994, new drug application, and your
resubmission dated April 17, 1995, submitted under section 505(b) of the Federal
Food, Drug, and Cosmetic Act for Aphthasol (amlexanox oral paste) Oral Paste,
5’?40. a

Please refer to your approvable letter dated April 16, 1996.

We acknowledge receipt of your amendments and correspondence dated April 19,
May 23, June 21, July 16, August’2, September 6 and 24, October 8 (two), 15,
16 and 18, and December 2 and 4, 1996.

This new drug application provides for the treatment of signs and symptoms of
aphthous ulcers in immunocompetent individuals. ,

We have completed the review of this application, as amended, including the
enclosed revised draft labeling which was submitted August 2, 1996, and have
concluded that adequate information has been presented to demonstrate that the
drug product is safe and effective for use as recommended in the enclosed revised
draft labeling. Accordingly, the application is approved effective the date of this
letter.

The final printed labeling (FPL) must be identical to the enclosed revised draft ,;
labeling submitted on August 2, 1996. The enclosed revj$ed draft labeling was -,.
stated to be acceptable in your letter dated December 4, 1996. Marketing the
product with FPL that is not identical to this enclosed revised draft labeling may
render the product misbranded and an unapproved new drug.

,{’

Please subfnit sixteen copies of the FPL as soon as it is available, in no case more
than 30 days after it is printed. Please individually mount ten of the copies on

heavy weight paper or similar material. For administrative purposes this submission
should be designated ‘FINAL PRINTED LABELING for approved NDA 20-511”.
Approval of this labeling by FDA is not required before it is used.

Should additional information relating to the safety and effectiveness of the drug

—.
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become available, revision of that labeling may be required.

We remind you of your Phase 4 commitments specified in your submission dated
August 2, 1996. The commitments are listed below:

Protocols for the studies on immunocompromised and pediatric patients should be
submitted to the Division of Dermatologic and Dental Drug Products within six
months of approval for evaluation prior to initiation of the studies.

Protocols, data, and final reports should be submitted to your IND for this product
and a copy of the cover letter sent to this NDA. For administrative purposes, all
submissions, including labeling supplements, relating to these Phase 4
commitments should be clearly designated “Phase 4 Commitments”.

Please submit three copies of the introductory promotional material that you
propose to use for this product. All proposed materials should be submitted in,,-
draft or mock up form, not final print. Please submit one copy to this Division, and
two copies of both the promotional material and the package insert directly to: -“”

Food and Drug Administrati~n
Division of Drug Marketing, Advertising, and Communications, HFD-40
5600 Fishers Lane “
Rockville, Maryland 20857

Validation of the regulatory methods has not been completed. At the present time,
it is the policy of the Center not to withhold approval because the methods are
being validated. Nevertheless, we expect your continued cooperation to resolve
any problems that may be identified.
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Please submit one market package of the drug product when it is available.

We remind you that you must comply with the requirements for an approved NDA
as set forth under 21 CFR 314.80 and 314.81.

Should you have any questions concerning this application, please contact:

Roy Blay, Ph.D.
Project Manager
Telephone: (301 ) 827-2023

4
Sincerely yours,

Michael Weintraub, M.D.
Director
Office of Drug Evaluation V
Center for Drug Evaluation and Research

Enclosure

The reviewers of this application consisted of:

./. ”

Jonathan K. Wilkin, M. D., Division Director, DODDDP, HFD-540
Linda Katz, M. D., Deputy Division Director, DODDDP, HFD-540
Peter Cooney, Ph. D., Microbiology Team Leader, ONDC, HFD-805
David Hussong, Ph. D., Microbiologist, ONDC, HFD-805
Ralph Harkins, Ph. D., Director, .DOBIV, HFD-725
Alaka Chakravarty, Ph. D., Biostatistician, HFD-725 -
Phyllis Huene, M. D., Medical officer, DODDDP, HFD-540’
Wilson DeCamp, Ph. D., Chemistry Team Leader, DNDCIII, HFD-540
Ernie Pappas, B. S., Chemist, 12NDCIII, HFD-540
Dennis Bashaw, Ph. D., Biophdrmaceutics Team Leader, DPEIII, HFD-880
Frank Pelsor, Biopharmaceutist, DPEIII, HFD-880
Ene Ette, Ph.D. Biopharmaceutist, OCPD, HFD-855
Abby Jacobs, Ph. D., Pharmacology/Toxicology Team Leader, DODDDP, HFD-540
Mary J. Kozma-Fornaro, Supervisor, Project Management Staff, DODDDP, HFD-540
Roy Blay, Ph. D., Regulatory Management Officer, DODDDP I-IFD-540

—.
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cc:

Original NDA 20-511
HFD-540/Div File
HF-2/MED WATCH/w/labeling
HFD-2/CDER DEP DIR/MLumpkin/w/labeling
DISTRICT OFFiCE
HFD-1 05/w/labeling
HFD-613/w/labeling
HFD-92/w/labeling
HFD-40/w/labeling)
HFD-735/w/labeling
HFD-222/New Drug Chemistry Division Director

HFD-540/DIV DIR/Wilkin/l 2/4/96
HFD-540;M0/Huene
HFD-540/CHEM/Pappas/l 2/6/96
HFD-805/MICRO/Cooney/liussong
HFD-725/BIOSTAT/Harkins/Chakravarty
HFD-880/BIOPHARM/Pelsor
HFD-855j’BIOPHARM/Ette
HFi3-540/PROJ MGR/Blay

Concurrence:
HFD-540/PFiARM TEAM LEADER/Jacobs/
HFD-540/CHEM TEAM LEADER/DeCamp/l 2/6/96
HFi)-540i’SPMS/Fornaro 12/6/96
HFD-880~B10PHARM TEAM LEADER/Bashaw/
HFD-830i’ACTDIR/DNDClll/CHEN/12/11/96

drafted: 12,’9/96
revised: 12/1 2/96
file: 2051 lap

PHASE 4 COMMITMENTS
APPROVAL (AP)



Rockville MD 20857

NDA 20-511

Block Drug Company, Inc.
Atfention: Richard K. Boume, Ph.D.
Vice President, Regulatory Affhirs
257 Comelison Avenue
Jersey City, NJ 07302-9988

Dear Dr. Boume:

Please refer to your September 6, 1994, new drug application (and your resubmission dated
17, 1995) submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for
Aphthasol (amlexanox oral paste) oral paste, 5%.

April

We acknowledge rFceipt of your communications and those of Chemex Pharmaceuticals, Inc.,
dated September 15 and 29, November 10, and December 1 and 5, 1994; July31, August 15,
September 21 (three), October 12, and December 21, 1995; and February 7 and March 7, 1996.

We have completed the review of this application as submitted with draft labeling, and it is
approvable for the indication of treatment of signs and symptoms of aphthous ulcers in
immunocompetent individuals. Before this application may be approved, however, it will be
necessary for you to address the following:

Clinical issues:

1, Revised drafl labeling for the drug product that is identical to the enclosed draft labeling.
Please note that because of extensive revisions to the drafi labeling, editing notation such
as strikeouts have been omitted for the sake of legibility. Redlining indicates those
sections of labeling where the majority of revisions have taken place. Line numbering is
provided solely as a reference aid. We recommend that you compare in a line-by-line
fashion the attached draft labeling with your proposed labeling. Should addkional
ifiormation relating to the safety and effectiveness of this drug become available, firther
revision of the labeling may be required.

--

2. Under 21 CFR 314.50(d)(5)(vi)(b), we request that you update your NDA by submitting’
all safety information you now have regarding your new drug. Please provide updated
itiorrnation as listed below:

,,
/

A. Retabulate all safety data including results of trials that were still ongoing at the
time of the NDA submission. The tabulation can take the same form as in your
initial submission. Tables comparing adverse reactions at the time the NDA was
submitted vs. now will certainly facilitate review.
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.
B. Retabulate drop-outs with new drop-outs identified. Discuss, if appropriate.

c. Provide details of any significant changes or findings, if any. -

D. Summarize worldwide experience on the dety of this drug.

E. Submit case report forms for each patient who died during a clinical study or who
did not complete a study because of an adverse event.

Please also update the new drug application with respect to reports of relevant safety
information including all deaths and any adverse events that led up to discontinuation of
the drug and any information suggesting a substantial difference in the rate of occurrence
of common but less serious adverse events. The update should cover all studies and uses
of the drug including but not limited to: (1) those involving indications not being sought in
the present submissio~ (2) other dosage forms, and (3) other dose levels.m

Chemistry issues:

1. Please resolve the inconsistency between the particle size specification for bulk andexanox
and finished product specifications; the specification for the finished product should not be
less than that for the bulk drug.

2. Environmental Assessment (EA)

A. Please note that the EA is a stand-alone document that summarizes information
that is available elsewhere. The non-cotidential parts of the EA will be made
public by the FDA in accordance with regulations prescribed by the Council on
Environmental Quality, 40 CFR 1508.9 (see21 CFR 25.31). The current version
of the EA contains addenda that are labeled “Confidential” while other sections of
the EA are unlabeled. Please revise the EA to contain three distinct parts: (1) the
non-confidential EA summary, (2) non-confidential appendices, and (3)
confidential appendices. References to non-con.tidential and confidential
appendices may be included in the EA summa~ document as appropriate. -
Confidential data and itiormation which are pertinent to the environmental review,
of a proposed action and which are submitted in confidential appendices should be
summarized in the EA summary docum”entto the extent possible. The EA
summary document, non-confidential appendices, and finding of no significant
impact will be made,dvailable for public inspection.
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B.

c.

Please note that the Guidance for lndustryfor the Submission of an
Environmental Assessment in Human Drug Applications and Supplements is
available from the Consumer Affairs Branch HFD-2 10, Center for Drug
Evaluation and Research 7500 Standish Place, Rockville MD 20855, (301) 594-
1012. It is also available by FAX on Demand, 1-800-342-2722, Document #
0803, or via Internet by connecting to the CDER File Transfer Protocol (FIT)
sewer (CDVS2.CDER.FDA. GOV).

Regarding Section 4, Description of the proposed action:

1)

m

2)

3)

4)

The EA did not indicate the basis for the submission of this abbreviated
format. The requested approval should indicate that an abbreviated EA has
been submitted pursuant to 21 CFR 25.3 la(b)(3). It should state the
quali&ing basis for submission of an abbreviated EA and describe the
attributes of the drug that make the submission of an abbreviated EA
appropriate. Also, this section of the EA should state the NDA
identification number, 20-511, and provide a brief description of the
packaging of the drug product.

Please submit a description of the need for the action. Also please submit a
description of the medical indications for the drug product.

Please indicate whether proprieta~ intermediates are used in the
production of the drug substance. If proprietary intermediates are used in
the production process, the locations of their manufacture and
manufacturing site information (format item 6) must be addressed in the
EA. If proprietary intermediates are not used in the production process,
the EA should clearly state this fact.

Also, please submit the complete addresses for the manufacturing facility
for both the drug substance and drug product. Please provide the street
addresses and postal codes for these facilities. Please submit a brief
description of the type of environment at and near these production “’
locations. .,.”

Please indicate whether the product will be used in residences and/or clinics
and hospitals throughout the United States.

——
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D. Regarding Section 5, Identification of chemical substances that are subject to the
proposed action, please identi~ any impurities likely to be found in the drug
substance at a level greater than 10/O.TheCAS registration number should be
provided if available. Also the EA should include an MSDS for the drug substance
as non-confidential itiormation.

E. Regarding Section 6.b, Manufacture of drug product:

1) In the subsection concerning controls of air, liquid and solid eflluents for
the drug product manufacturing facility, a brief description of the control
devices used should be included. Briefly describe any devices or
techniques which serve to minimize or eliminate discharges to the
environment. For example, in regard to air, describe any use of closed
containers for transport of the drug substance, vacuum loading of

a ingredients, or filtering or scrubbing of the air exhausted flom the facility.

2) Although the EA does provide the numbers of the environmental permits
for each applicable matrix for the Puerto Rico facility, the expiration dates
and issuing agency for these permits should be identified.

3) The facilities currently used to dispose of rejected, expired, returned or
waste drug product should be identified as well as the license or permit
number, issuing authority and permit expiration date, if any.

Phase 4 commitments:

Although the following comments are not approvability issues, your response to these comments
is requested, particularly as they address the subsequent development of this drug.
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Biopharmaceutics issues:

1. Should you plan future submissions regarding the use of this agent, please note the
following comments:

A. There was no control over the amount of arnlexanox applied/administered per
patient in the multiple dose studies; therefore, the extent of absorption could not
be characterized, Future submissions involving this type of agent should describe
well controlled multiple dose studies.

B. Please note that individual data were not provided in the oral administration study
therefore, no conclusion could be made regarding the linearity or nonlinearity of
arnlexanox pharmacokinetics following administration.

c. Ple~se note that the type of food used in the food effect study was not specified.
Please protide such specifics in any fiture submission(s).

Microbiology issues:

Please note that in reference to the microbiological test procedures provided, it is not necessary to
test each lot for microbiological attributes; however, if testing is done, then the product must
conform to existing specifications. Microbial Limits (USP) testing is not usually petiormed on
each lot as an end-product release test.

In additio~ please submit three copies of the introductory promotional material that you propose
to use for this product. All proposed materials should be submitted in drafi or mock-up form, not
final print. Please send one copy to the Division of Dermatologic and Dental Drug Products and
two copies of both the promotional material and the package insert directly to:

Food and Drug Administration
Division of Drug Marketing, Advertising and Communications,
HFD-40

5600 Fishers Lane
Rockville, Ma@and 20857 ./

Validation of the regulato~ methods has not been completed. At the present time, it is the policy
of the Center not to withhold approval because the methods are being validated. Nevertheless,
we expect your continued cooperation to resolve any deficiencies that may occur.

Within 10 days after the date of this letter, you are required to amend the application, noti@ us of
your intent to file an amendment, or follow one of your other options under21 CFR 314.110. In
the absence of such action FDA may take action to withdraw the application.



NDA 20-511
Page 6

The drug may not be legallymarketed until you have been notified in writing that the application
is approved.

Should you have any questions, please contact Dr. Roy Blay, Consumer Safety Officer, at (301)
827-2020.

Sincerely yours,

Michael Weintraub, M.D.
Director
Office of Drug Evaluation V
Center for Drug Evaluation and Research

Enclosure: Draft ~abeling dated March 28, 1996

The reviewers for this application consisted of

Jonathan K. WilkiL M.D., DivisionDirector, DODDDP, HFD-540
Linda Katz, M.D., Deputy Division Director, DODDDP, HFD-540
Peter Cooney, Ph.D., Microbiology Supervisor, ONDC, HFD-805
David Hussong, Ph.D., Microbiologist, ONDC, HFD-805
Ralph Harkins, Ph.D., Biostatistics Supervisor, DOBIV, HFD-725
Alaka Chakravarty, Ph.D., Biostatisticia~ HFD-725
Phyllis Huene, M.D., Medical Officer, DODDDP, HFD-540
Wilson DeCamp, Ph.D., ChemistryTeam Leader, DNDCIII, I-IFD-540
Ernie Pappas, B.S., Chemist,DNDCIII, HFD-540
Dennis Bashaw, Ph.D. Biopharmaceutics Team Leader, DPEIII, HFD-880
Frank Pelsor, Biopharmaceutics Team Leader, DPEIII, HFD-880
Ene Ette, Ph.D., Biopharmaceutist, OCPB, HFD-855
Abby Jacobs, Ph.D., Pharmacology/Toxicology Team Leader, DODDDP, HFD-540 .
Maria Rossana R. Cook, M.B.A., Supervisory Project Manager, DODDDP, HFD-540
Roy Blay, Ph.D., Regulatory Management Officer

,.
/
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cc:
Original NDA 20-51 I
HFD-540/Div. Files
HFD-540/Derm File
HFD-2/M.Lumpkin (with labeling)
HFD-80(with labeling)
HFD-loo

HFD-160iMICR0/Hussong
HFD-105/Weintraub (with labeling)
HFI-20/Kupec/(with labeling)
HF-2/’Medwatch (with labeling)
HFD-613 (with labeling-only for applications with labeling)
HFD-29/Sherman (with labeling)
HFD-130
HFD-730
HFD-40/DDMAC~aymond (with labeling)
HFD-725/BIOSTAT/Chakravarty
HFD-725/BIOSTAT SUPV/Harkins/4.2 .96
HFD-540/’DIV DEUWWin/4.8.96
HFD-540/MO/Huene
HFD-540/CHEM/Pappas/4 .2.96
HFD-540/PROJ MGR/Blay/4.3.96
HFD-855/BIOPHARM/Ette
HFD-638
DISTRICT OFFICE
Concurrence:
HFD-540/DEP DIR/KaW4.3.96
HFD-540/CHEM SUPV/DeCamp/4.2.96
HFD-540/MARM SUPV/Jacobs
HFD-805MICR0 SUPV/Cooney
HFD-880BIOPHARM SUPV/Pelsor
HFD-550/BIOPHARM SUPV/Bashaw/4.2.96
HFD-540/PROJ MGT SUPV/Coold4. 1.96
drafled: RA.WMarch 27, 1996/c:hoyblayNettersbdakpprovalV05 11.002
r/d Intials: MB
Finai:

,’”

APPROVABLE (AE) ,’
/





Amkxa.nox
New Drug Application

Certif.i.itions and Statements WIon 14

Patent Certifiition

Chemex Pharmaceuticals, Inc. has a license agreement with Take&Chemical Industries,
Ltd. for the use of the drug substance, amlexanox, in topical drug products. As noted
in Section 13, Chemex has received a patent for the use of amlexanox in the treatment
of aphthous ulcers and other mucocu~eous disorders. Thus, Chemex will not be
infringing on any patents, if
treatment of aphthous ulcers.

allowed to market amlexanox oral paste, 5%, for the

m

I@rtha R. Charney, Ph.D. J
Vice President, Regulatory Affairs
Chemex Pharmaceuticals, Inc.

page 350



PEDIATRIC PAGE
(fhmplete fcM all oiqinal applications and allefficacy supplements]

.
r,

... .(2N AIPLA # &“W / Supplement# Circle ona SE1 SE2 SE3 SE4 SE5 SE6-.
‘<L

fi~h~~oj (Pyfl
HFI? ~~~ Trade (generic) namel osage form ~ - GAction AP AE fjA

., .

‘pp’ican’~- ‘p - ~TherapeuticClass

Indication(s) previously approved N
Pediatric Iabefing of approved indication is adequate_ inadequate_

X&&J
Indicationin this application

(Forsupplements,answer the followingquestionsin relation t~ the proposed indication.)

— 1. PEiliATRJCLABELING IS ADEQUATE Appropriateinformationhasbeen submitted in this or previous
applications and has been adequately summarized in the Iabefing to permitsatisfactowlabelingfor all pediatric
subgroups. Further reformation is not required.

.

Y-2. PEDIATRIC STUDIES ARE NEEDED. There is potential for use in chifdren, and further information is required to
permit adequate Iabefing for this use.

— a. A new dosing formation is needed, and appficant has agreed to provide the appropriate formulation.

— b. The applicant has committed to doing such studies as will be required.
_ (1) Studies are ongoing,

(Z) protocolsweresubmitted and approved.

z

(3) Protocols were submitted and are under review.
(4) If no protocol hasbeen submitted, explain the status of discussions on the back of this form. (~yi )

P. c. If the sponsor is not wiUingto do pediatric studies, attach copies of FDA’s wriiten request that such
studies be done and of the sponsor’s written response to that request.

— 3. PEDIATRIC STUDIES ARE NOT NEEDED. The drughiologic product has little potential for use in chiIdren.
Explain, on the back of this form, why pediatric studies are not needed.

— 4. EXPLAIN. If none of the above apply, explain, as necessary, on the back of this form.

EXPLAIN, AS NECESSARY, ANY OF THE FOREGOlfIfG ITEMS ON THE BACK OF THIS FORM.

.,. ”

ypfl!!) Kywfb
Signature0/ PAparer an&f’ttie [PM, CSO, MO, other)

?

Date

cc

42L
Ori ND LA# c?OS// ,“
HF 0 Illiv File

AZ&2& +@

NDAIPLA ActionPackage
HFD-510/GTroendle(plus, for COER APs and AEs, ccIpyof actionletter and labeling)

“IOTE: A new Pediatric Page must be completed at the time of each action even though one was
prepared at the time of the fast action.
5195

c{ fl Fi’ ~?~’ /&f
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Amlexanox
New Drug Application

Certifwations and Statements Seetion 14

Cert*ifkation Regarding Debarment

Chemex Pharmaceuticals, Inc. has not and will not use the services of any debarred firm
or individual.

7#//?.+4. r ~’--j
Martha R. Charney, Ph.D.
Vice President, Regulatory Affairs
Chemex Pharmaceuticals, Inc.

*

.>.
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MEDICAL OFFICER’S REVIEW OF AMENDMENT TO NDA 20-511

.. - October 4, 1996

SPONSOR: Chemex Pharmaceuticals
Fort Lee, NJ

DRUG: Amlexanox oral paste 5%

PROPOSED TRADE NAME: Aphthasol

INDICATION: Aphthous ulcers ...
,

DATE OF PRESENT SUBMISSION: August 2, 1996 “1

REASON FOR SUBMISSION: Response to approvable letter

of April 16, 1996.
R

This submission provides a revised package insert, which is in
response to the approvable letter of April 16, 1996 and to the
discussion at the meeting between the sponsor and FDA on July 8,
1996. A response to the other clinical issues in the approvable
letter is also provided.

Packa~e insert

The meeting of July 8 concerned the Clinical Studies and the
Indications and Usage sections of the package insert. It was agreed
that for the Indications and Usage section, the phrase.-

could be deleted, so that this section will now
read

In regard to the Clinical Studies section, the followinq agreements
were

1.

2.

3.

reached between the sponsor and the FDA.
--

Inclusion of data comparing amlexanox oral paste to “no
treatment is acceptable. .,”

Data from the two pivotal studies containing no treatment
groups may be combined for the comparison of amlexanox oral
paste to no treatment! and the data from all three studies may
be combined to compqre amlexanox paste to the vehicle.

The data on the percentage of patients healed at certain days
of treatment may be presented in the form of a graph or table.
If presented in a graph, the y-axis (percent Of patients
healed) must be extended to 100%, and the x-axis (days on
treatment) must originate at day O, and error bars must be
included for each data point.



2

4. The statement
may be revised to state-.

Reviewer’s comments: The package insert has been revised in
accordance with the draft labeling in the approvable letter of
April 16, 1996, and with the subsequent discussion at the meeting
of July 8, 1996, and is acceptable. There is a typographical error
in the last line of the Dosage and Administration section.

Other clinical issues r.

Additional requests in the approvable letter concerned ah update of
safety information; these requests, denotedby capital letters, and
the sponsor’s responses, are as follows.

A. Retabulate all safety data including results of trials that were
still ongoing at the time of the NDA submission.*

There were no ongoing trials at the time of the NDA
submission. All safety data were submitted in the NDA.

B. Retabulate drop-outs with new drop-outs identified.

There were no ongoing trials
submission; therefore, there are

C. Provide details of any significant

at the time of the NDA
no new drop-outs.

changes or findings.

There are no significant changes or findings since the NDA
submission. .-

D. Summarize worldwide experience on the safety of the drug.

Four periodic reports on adverse events with oral amlexanox in
Japan are provided, which cover the period from January 1995
through the first half of 1996. These consist of a number of
cases of rash, or nausea and vomiting. There were single cases
of dizziness, dyspnea, headache, numbness of the fingers, and
numbness of the limbs. On followup one patient with a rash was
unchanged; the remainder were- either lost
improved, or recovered.

E. Submit case report foqns for each patient who
clinical study or who di’d not complete a study
adverse event.

to followup, ‘“

died during a
because of an

There were no patient deaths during any of the clinical
studies conducted under IND The case report forms for
the premature discontinuations were submitted in the NDA.
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F. Update the new drug application with respect to reports of
relevant safety information, including all deaths and any adverse
events that led up to discontinuation of the drug =nd any
information suggesting a substantial difference in the Irate of
occurrence of common but less serious adverse events. The update
should cover all studies and uses of the drug including but not
limited to: (1) those involving indications not being sought in the
present submission, (2) other dosage forms, and (3) other dose
levels.

There were no ongoing trials at the time Q,f the NDA
submission; therefore, there is no new safety information with
respect to amlexanox oral paste, 5%. A world wide safety
report for Amlexanox, which covers uses of the dtig includinq
those
other
(This

Reviewer’s

involving indications not being sought in NDA-20-511 an~
dosage forms, has been provided in this submission.
is r,eviewedand summarized under D. above.)

evaluation: The packaqe insert has been revised in
accordance with the draft ‘label-ing in the approvable letter of
April 16, 1996, and with the subsequent discussion at the meeting
Of ~Uly 8, 1996, and is acceptable. There is a typographical error
in the last line of the Dosage and Administration section.

The sponsor has also provided an adequate response to the other
clinical requests in the approvable letter.

. .

cc : Orig NDA
HFD-540
HFD-540/Huene
HFD-540/Blay
HFD-540/DeCamp
HFD-540/Jacobs

,/

@,&$ji?+Y.i?
Phyllis A. Huene, M.D.. ““

.—
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Superviso~ Medical Officefs Review
Division of Dermatologic and Dental Products

NDA: 20-511
Sponsor: Chemex Pharmaceuticals

Fort Lee, New Jersey
Drug: Amlexanox oral paste 5% (Aphthasol)
Indication: Aphthous Ulcers
Date of Submission: April 19,1995
Date of Review: March 5, 1996
Primary Medical Reviewer: Phyllis Huene, MD
Secondary Medical Reviewer: Linda M. Ka~ MD, MPH

(Refer to Medical Officer’s ReviewofNDA20-511, dated August 29,1995, for complete
discussion of the re!evant trials submitted by the Sponsor in support of approval of Amlexanox
oral paste 5°/0 for the indication of the treatment of the signs and symptoms of aphthous ulcers.
This review will focus on the results of the two pivotaltrialsdescribed.) .. -

BACKGRC)UND:

As of this writing, Amlexanox has been approved for marketing only in Japan,
for the treatment of bronchial asthma (1987) and allergic rhinitis (1989) - 25

and 50 mg tablets, nasal solution O.25% for allergic rhinitis (1988), and
ophthalmic solution O.025% for allergic conjunctivitis, pollinosis and vernal
conjunctivitis (1989). Infrequently reported side effects that have been
reported for these indications include: hypersensitivity reactions (such as
rash and pruritus) , gastrointestinal symptoms (including nausea, vomiting,
anorexia, gastric discomfort, gastric pain, abdominal pain, and diarrhea),
psychoneurologic symptoms (including headache, sleepiness, tremor) , elevations
of SGOT and SGPT, and eosinophilia. Rare side effects have included:
jaundice, elevation of alkaline phosphatase, LDH or GGPT, elevation of B~.or
urine protein or pollakiuria, dizziness, palpitations, hot flashes,
generalized malaise or edema. .,

The Phase I-II clinical trials, which includes the irritation potential,
sensitization potential, tolerance under conditions of clinical use, and
pharmacokinetic studies have been reviewed and discussed in detail by Dr.
Huene in her review. As SUCi, no additional discussion of these trials will
be undertaken by this reviewer.

The results of the clinical effectiveness studies will be discussed in the
section below.



CLINICAL EFFECTIVENESS STUDIES:
(Refer to Medical Officergs Review and Statistical Review for specific
details.)

Two trials were presented to discuss the efficacy of Amlexanox oral paste for
individuals having aphthous ulcers.

Tria134. 787-107
Trial 34,787-107was a double-blind, multicenter, randomized, parallel,
vehicle controlled trials, designed to determine the safety and efficacy of
Amlexanox oral paste 5% when applied four times a day to minor aphthous ulcers
for a maximum of 7 days. The primary efficacy variables assessed were the
percentage of patients in each treatment group with all ulcers healed, and the
percentage of patients in each treatment group with all ulcer pain resolved.

Efficacy was assessed by the intent-to-treat analysis , in which all patients
enrolled into the study were assessed. A second analysis was performed in
those patients who were considered to be efficacy evaluable (i.e, patients who
discontinued prematurely and those who were protocol violators were excluded).
For consistency with both the Medical Officer’s Review and the Statistical
Review, only the results of the efficacy evaluable population will be
discussed. (The tables of raw data can be found in both the Medical Officer
Review and the Statistical Review, and, as such, will not be copied into this
text. )

On all evaluation days (day 3 through 7); the mean ulcer size in the Amlexanox
group was significantly smaller than in the vehicle group (PcO.05). The mean
change in the ulcer size from baseline was not significantly different in
the two treatment groups. There were no significant differences between the
treatment groups in the amount of ulcer pain at any time period and no
differences in the change in ulcer pain from baseline at any of the time
periods.

The percentage of patients with healed ulcers in the Amlexanox group was
significantly greater than in the vehicle on day 5 (P=O.027) and day 7

(p=o.oo3).The percentage of patients with complete resolution of pain in the
Amlexanox group was significantly higher than in the vehicle group on day 3

(P=O.03) and day 6 (P=O.052). Time to ulcer healing was significantly lower
in the Amlexanox group (5.o days for Amlexanox versus 5.6 days for vehicle

(p=o.022))- The estimated median time for complete pain relief was 3.4 days
in the Amlexanox group versus 3.9 days in the vehicle group. (These results ->’
were significantly different by Wilcoxon comparison (p=O.035)).

There were no reports of adverse events in the Amlexanox group. The two

reports were in the vehicle group, which consisted of increased pain at the

ulcer site, and nausea after ‘6 days of treatment.

Tria134. 787-108
Trial 34,787-108 was a double-blind, multicenter, randomized, parallel,
vehicle and no treatment, controlled trial, designed to determine the safety



and efficacy of Amlexanox oral paste S%when applied four times a day to
minor aphthous ulcers for a maximum of 7 1/2 days. The primary efficacy
variables assessed were the percentage of patients in each treatment group
with all ulcers healed, and the percentage of patients in each treatment group
with all ulcer pain resolved.

Efficacy was assessed by the intent-to-treat analysis , in which all patients
enrolled into the study were assessed. A second analysis was performed in
those patients who were considered to be efficacy evaluable (i.e, patients who
discontinued prematurely and those who were protocol violators were excluded).
For consistency with both the Medical Officer’s Review and the Statistical
Review, only the results of the efficacy evaluable population will be
discussed. (The tables of raw data can be found in both the Medical officer
Review and the Statistical Review, and, as such, will not be copied into this
text.)

On days 4 through 8, the mean ulcer size in the Amlexanox group was
significantly smaller than in the vehicle group (pco.05) and was significantly
smaller than in the untreated group on days 3 through 8 (P<O.05) . The mean
change in the ulcer size from baseline was significantly greater in the
Amlexanox group t’an both the vehicle and the untreated groups at all
evaluation times (pcO.05). The mean pain measurement in the Amlexanox group
was significantly less than in the vehicle group on days 5 and 7. It was
significantly less than the untreated group at days 3 through 8 (PcO.05) . The
mean change in pain from baseline was significantly greater in the Amlexanox
group over vehicle on days 4 through 7 and days 3 through 8 for the untreated
patients (p<O.05).

The percentage of patients with healed ulcers in the Amlexanox group was
significantly greater than in the vehicle on day 8 (p=O.031) and on days 3
t~?ugh~ 8 (pco.OS) for the untreated patient group. The percentage of
patients with complete resolution of pain in the Amlexanox group was
significantly higher than in the vehicle group on days 5 through 8 and on
days 3 through 8 (pcO.05). Time to ulcer healing was significantly lower in

the Amlexanox group than in both the vehicle group (P=O.053) and the
untreated group (p=O.001). The estimated median time for complete pain relief
was 3.6 days in the Amlexanox group versus 4.2 days in the vehicle group and
5.0 days in the untreated group, The time to complete pain relief was
marginally significantly less in the Amlexanox group than in the vehicle group
(P=O.047) and significantly less than in the untreated group (P=O.000).

There were few reports of adverse events. No patients discontinued therapy as

a result of an adverse event. Stinging pain was reported in 4 (2.0%) of -’;
Amlexanox patients and 1 (0.5%) of vehicle patients. Dry mouth was reported
in 1 (0.5%) of Amlexanox patients and superficial mucocele was reported in 1

(0.5 %) of vehicle patients.
,f‘

Trials 34.787-102 and34.787- 106’
These trials will not be discussed in this review, as they did not measure the
efficacy variables assessed in the above two trials. (For additional
information regarding these trials, the readers are referred back to the
Primary Medical Officer Review and the Statistical Review) .

—— —.
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CONCLUSION:,

The results of the two pivotal trials indicate significant differences in the
established primary efficacy variables assessed: the percentage of patients in
each treatment group with all ulcers healed, and the percentage of patients in
each treatment group with all ulcer pain resolved. There was a significant
difference in the rate of ulcers healed, which translates into a median
reduction of 0.6 days in Trial 107 and 0.8 days in Trial108. Further, a
median reduction for reduction in pain of 0.5 days was seen in Trial 107 and
0.6 days in Trial 108. It is noteworthy, that the Amlexanox group versus
the no treatment population revealed greater statistical significance for all
efficacy variables assessed, which would be expected if the product were
effective. The primary medical reviewer felt that these results, although
statistically significant, were not clinically meaningful. Despite the small
reductions observed in the clinical trials reviewed to support efficacy of
Amlexanox, statistically significant results were obtained that would support
the approval of Amlexanox to treat the signs and symptoms of aphthous ulcers
in the general population.

This application ‘did not assess the efficacy of this product in
immunocompromised hosts, which will need to be addressed by the Sponsor as
part of their Phase 4 commitments. Further, because of the way in which pain
relief was assessed, the sponsor cannot be given an analgesic or anesthetic
type claim for pain relief. The labeling will be addressed separately and
attached at the end of the medical reviews.

Deputy Director,
Derrnatologic and Dental Products

cc: OrigNDA
HFD-540
HFD-540\Katz
HFD-540\Huene
HFD-540\Blay
HFD-540\DeCamp
HFD-540\Jacobs
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Minutes of Meeting c)RAFT
Date: March 4, 1996
Sponsor: Block Drug
Drug: Amlexano& NDA 20-511
Purpose: Discussion of Approvab@
FDA Attendees:

Roy Blay, Ph.D., Consumer Safety Officer
MaryJane Walling ODEV
Linda Ka@ M.D., Deputy Division Duector
Jonathan WilkiWM.D., Division Director
Michael Weintraub, M.D., Office Director
Mac Lumpkin, M.D., Director, CDER

Dr. Lumpkin noted that there was a positive statistically significant difference between
Amlexanox treatment and no treatment at all time points. Arnlexanox treatment was also
generally more efficacious than the vehicle-treated control.

Dr. Katz said that tie company wished a two-fold indication for its product: (1) accelerated
wound healing, and (2) decreased pain. Dr. Katz noted that the statistical and clinical reviews
of this NDA did not provide substantive support for the pain indication; therefore, the agent
should not be presented as an analgesic. The decreased time of pain sensation correlated with
the healing of the mucos~ not from any intrinsic analgesic effect of the agent. In view of the
above information, Dr. Lumpkin indicated that it vtould be appropriate to use language in the
labeling indicating accelerated healing but not pain relief

In response to Dr. Lumpkin’s question regarding population definitio~ Dr. Katz noted that
the trials took place in immunocompetent individuals and that the labeling for the agent should
state this fact.

cc:
NDA 20-511
HFD-540\WilkinKatzWlay
HFD- 105\Weintraub\Walling
HFD-002Kumpkin
HFD-1 Ol\Temple

.,
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SPONSOR:

MEDICAL OFFICER’S REVZEW OF NDA 20-511
ORIGINAL SUBMISSION

August 29, 1995

Chemex Pharmaceuticals
Fort Lee, NJ

DRUG: Amlexanox oral paste 5%

Chemical name: 2-amino-7-isopropyl -5-oxo-5H-benzopyranol -
pyridine-3-carboxylic acid.

PROPOSED TRADE NAME: Aphthasol

INDICATION: Aphthous ulcers

FORMULATION :

Amlexanox ...........;................... 5.0%
\Mineral oil ............................. >
~Gelatin .%...............................

0
%

~Pectin ..................................
{Carboxymethylcellulose sodium .. %

06

\Carboxymethylcellulose sodium 0%..
~Glyceryl monostearate ................... 0%
~whitepetrolatum..- . . . . . . . . . . . . . . . . . . . . . 06

~Benzylalcohol . . . . . . . . . . . . . . . . . . . . . . . . . . %

DOSAGE AND ADMINISTRATION: Applications QID until ulcer healing
occurs.

DATE OF SUBMISSION: April 19, 1995

RELATED SUBMISSIONS: INDs

PHARMACOLOGY AND CONTROLS REVIEWS: These are not as yet available.

Scientific rationale

Amlexanox has been shown in preclinical studies to be “an
antiallergic, anti-inflammatory agent. The mechanism of action for.,;
accelerating the healing of aphthous ulcers is not known.

Foreiqn marketinq history
.’

Amlexanox has been approved for marketing only in Japan in the
following formulations.

1. Amlexanox tablets, 25 and 50 mg (Solfa tablets); approved in
1987 for bronchial asthma and in 1989 for allergic rhinitis.
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2. Amlexanox nasal solution 0.25% (Solfa); approved in 1988 for
allergic rhinitis.

3. Amlexanox ophthalmic solution 0.25% (Elics); approved in 1989
for allergic conjunctivitis, pollinosis, and - vernal
conjunctivitis.

The dosage of Amlexanox tablets for asthma and allergic rhinitis is
25 to 50 mg TID. Side effects listed in the package insert as
occurring infrequently are hypersensitivity reactions such as rash
and pruritus, gastrointestinal symptoms such as nausea, vomiting,
anorexia, gastric discomfort, gastric pain, abdominal pain, and
diarrhea, psychoneurologic symptoms such as headache, sleepiness,
or tremor, and elevation of GOT and GPT, and eosinophilia. Side
effects occurring rarely are jaundice, elevation of alkaline
phosphatase, LDH or GTP, elevation of BUN or urine protein or
pollakiuria, and dizziness, palpitations, hot flushes, generalized
malaise or edema.

The dosage of Amlexanox nasal solution is a single dose of spray,
which provides 0.225 mg Amlexanox, inhaled into each nasal cavity
three to six times a day, at intervals of about three hours. Side
effects are the infrequent occurrence of a sensation of
irritability of the nose, sensation of dry nose, epistaxis, contact
dermatitis in the anterior nares, nausea, stomachache, and
headache, and the rare occurrence of a rash.

The dosage of Amlexanox ophthalmic solution is 1 to 2 drops
instilled in the eye four times a day. Side effects are contact
dermatitis, blepharitis, eye discharge, irritation, conjunctival
congestion, formation of conjunctival follicles, and itching.

Phase I-II clinical studies

1. Irritation potential. The investigator for this study was
William Jordan, M.D., Richmond, VA. Twenty-five subjects, 4 males
and 21 females, were studied. Applications of 200 mg of 1% and 5%
Amlexanox paste and the paste vehicle were made to skin sites on
the back under occlusive patches for 24
days. The sites were evaluated for skin
each application and at 48 hours after
grading done on the following scale:

o . normal skin
0.5 = barely perceptible

hours on three consecutive
reactions at 24 hours after
the last application, with

...

redness, c 25% of test area
1 = macul~i-,fai~t erythema involving at least 25%

of te’starea.
1.5 = mild to moderate erythema without induration.
2 . moderately intense erythema with or without

induration and involving at least 25% of the
test area.
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3 = strong, indurated erykhema and
vesicles or superficial erosions
least 25% of the test area.

accompanying
involving at

3.5 = deep intense erythema with some bullae.
4 = bullae (skin necrosis) or extensive erosions

involving at least 50% of the test area.

Twenty-four subjects completed the study. One subject discontinued
prematurely due to Grade 3 reactions, considered to be allergic
contact dermatitis, at all three test sites at 24 hours after the
first application. This subject had a previous history of contact
dermatitis with sunscreens.

There were no reactions with 5% Amlexanox paste in the remaining 24
subjects. One subject had a reaction score of 0.5 with 1% Amlexanox
paste. Six subjects had reactions with the vehicle paste; these
were scored at 1.5 in one, 1 in two, and 0.5 in four. There were no
reactions in any subject at 48 hours, after removal of the third
patch. *

2. Sensitization potential. This was performed by William Jordan,
M.D., Richmond, VA. on 195 subjects. In the induction period,
applications of 200 mg of 5% Amlexanox paste and the vehicle paste
were made to test sites on the back under occlusive patches for 48
hours, three times weekly for three weeks. After a two week rest
period, two consecutive 48 hour challenge applications under
occlusive patches were made to new skin sites on the back.
Evaluations for skin reactions were done at each patch removal,
with grading according to the same scale as in the previous study
on irritation potential.

Two hundred and fourteen subjects, 183 females and 31 males, were
entered into the study, of which 195 completed the study. Nineteen
subjects discontinued from the study prematurely. Only one
discontinuation was due to study-related adverse effects; this was
a case of severe itching due to the tape used to secure the
patches.

During the induction phase there were no irritation scores higher
than 1.5. From 6% to 15% of the subjects had a score of 0.5 with
the active paste or the vehicle during the induction period. From..
0.5% to 1.0% of the subjects had a score of 1.0 with the active
paste or the vehicle during the last” few days of the induction
period, and 0.5% of the subjects had a score of 1.5 with the
vehicle during the end ~bf the induction period; none of the
subjects had a score of 1.5 with the active paste.

At the challenge a few subjects had a reaction score of 0.5 at
either the active or vehicle sites. There was no evidence of
contact sensitization.



4$’ “-”.

j,.

“-k’ 3. Tolerance under conditions of clinical use. This was an open
label study to assess the safety and tolerance of 5% Amlexanox
paste under conditions of clinical use. The investigators were
dentists with additional training in oral pathology. These were as
follows.

Carl Allen, D.D.S., M.S.D. William Binnie, D.D.S.
Ohio State University Baylor College of Dentistry
College of Dentistry Dallas, TX
Columbus, Ohio

Michael Rohrer, D.D.S., M.S. Steven Vincent, D.D.S.,M.S.
Stephen Young, D.D.S., M.S. University of Iowa
The University of Oklahoma College of Dentistry
College of Dentistry Iowa City, IA
Oklahoma City, OK

The patients entered into the study were males and females 18 years
or more with from one to three minor aphthous ulcers located such
that they weremeasily accessible for evaluation and treatment, and
that normally took more than five days to resolve. The patients
were treated with applications of 5% Amlexanox paste to the oral
mucosa at the sites of the ulcers four times daily for 28 days,
regardless of when the ulcers healed. Treatment was also given to
any new ulcers that developed.

The following safety evaluations were made weekly during the
treatment period and at one week after discontinuation: adverse
events, serum amlexanox levels, and local irritation. Laboratory
evaluations were made at baseline and at the post-treatment
followup. No assessments were made of efficacy parameters.

Irritation was evaluated in terms of the severity of erythema on
the following scale.

o = no erythema.
0.5 = faint, barely perceptible erythema, 1ight

red/pink in color; no clearly defined borders.
1 = mild, definite erythema, red/pink in color;

borders may be defined. ..
1.5 = mild to moderate erythema.
2= moderate erythema, red but not dark in color, .

with defined borders.
2.5 = moderate to seve”re erythema, red, dark in

color.
3 . strong”erythema, very redi dark in color, may

show,additional symptoms.

If erythema were present, the investigators were asked to determine
whether the erythema was related to the medication or was simply a
symptom of the aphthous ulcer.
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The following laboratory tests were performed:
differential, platelets, B~, ~reatinine, total bilimb~n~

with

SGOT, AP,
SGPT,

albumin, total protein, cholesterol, triglycerides,
glucose, uric acid, phosphorus, calcium, sodium, potassium,
chloride, and urinalysis. The laboratory tests done at weeks 1
through 4 included the same parameters except for cholesterol,
glucose, and triglycerides. Serum samples for Amlexanox
determinations were obtained prior to and two hours after the first
application, prior to the first application each week throughout
the treatment period, prior to and two hours after the last
application, and at one week following completion of the study.

Results were as follows.

a. Patient enrollment and disease characteristics. One hundred
patients were enrolled in the study, of which one patient was
discontinued after one week of treatment for lack of compliance
with the visit schedule. Of the 100 patients, 45 were female and 55
were male. Allq?atients entered had at least one aphthous ulcer; 15
patients had two ulcers and 6 patients had three ulcers. The
average ulcer size at entry was 9 mm2.

b. Local irritation. The average erythema scores and the frequency
distribution of erythema scores were as follows.

~ ,weritY O, erwhema

Baseline Ueek 1 Ueek 2 Ueek 3 Ueek 4 Fol [OUUP

Average erythema score 1.3 0.3 0.2 0.1 0.06 0.02

Erythema scores (# pts)
o 52

0.5
76

lZ
M

26
91

13
96

1.0 32
4

13 8
1

1.5 12
:

2
4

1
2.0 21 5

0 ;

2.5 13
;

1
0

:
0

0 0 0

The erythema at baseline was attributed to the aphthous ulcers, and
in all cases but one the observations of erythema were associated
with aphthous ulcers and were not attributed to the use of
Amlexanox paste. .,,

One patient developed hemorrhagic petechiae and local mucosal
erythema of mild severity on days 27-28 of the study. The
investigator felt that theclinical findings were consistent with
a diagnosis of contact ,kucositis due to Amlexanox paste. Al1
symptoms had resolved at the one week followup visit.

c. Adverse events. No patient discontinued the study due to an
adverse event. Three patients experienced adverse events that might
have been related to the test material.
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. One patient experienced mild nausea and indigestion at the time of

each application, which lasted about 20 minutes; this was
considered to be definitely related to the application of
Amlexanox. This patient also developed several bumps or ri-dgesin
the area of application during the second week which persisted
throughout the duration of the study. Another patient had contact
mucositis considered to be due to Amlexanox, as described
previously. A third patient had a transient rash on the arms,
hands, and neck, which was not noticed by the investigator; no
intraoral symptoms occurred and no definite etiology could be
determined.

d. Laboratory evaluations. There were no changes in clinical
laboratory parameters that were considered by the investigators to
be clinically significant or related to the test product.

e. Amlexanox levels. The mean serum Amlexanox
ranges at each ,time period were as follows.

Mean serun Amlexanox concentrations
ng/mi

(serum concentration ranges)

Day 1, pre-dose : 0.3
(0-14)

Day 1, 2-hour 25.7
(0-193)

Ueek 1, pre-dose 27.4
(o-559)

Ueek 2, pre-dose 33.2
(0-406)

Week 3, pre-dose 38.9
(o-599)

Ueek 4, pre-dose 37.5
(0-561 )

Ueek 4, 2 how 74.1
(0-761)

Follouup 0.6
(O-29)

4. Pharmacokinetic studies. Three single
pharmacokinetic studies have been performed

concentrations and

./,”

and multiple dose
with 5% Amlexanox

paste. The sponsor’s conclusions were that Amlexanox was absorbed
systemically after topica~ application of the 5% oral paste. Those
pharmacokinetic parameters that are usually dose-independent were
similar for the 5% oral paste and the tablets. Comparison of the
serum level vs time curves and Tmax values indicated that the
absorption from the 5% oral paste is more like the absorption from
the tablets than from the nasal solution. This was felt to indicate
that direct absorption through the aphthous ulcer is a minor
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of the total systemic absorption of the paste.

to the sponsor, none of the multiple dose studies
accumulation of Amlexanox. Studies with the oral paste
that steady state levels were achieved by one week and

there were no further increases when dosing was ex~ended_to four
weeks. Studies with tablets, nasal solution, and ophthalmic
solution also did not indicate accumulation.

Reviewer’s note: These studies have not been evaluated by this
reviewer. A review and evaluation is to be done by the Division of
Biopharmaceu tics.

Clinical effectiveness studies

I. Study 107 ●

The report of this study provided in the original submission of the
NDA was later found on audit of the clinical sites to be incorrect,
because of an ‘error in the drug assignment in the database
eight patients at one clinical center. This was corrected and
data were re-analyzed; the submission of 4/19/95 ~rovides
corrected study re~ort: as follows.

. . .

The investigators for the study were:

Thomas Aufdemorte, D .D .S
1 UT Health Science Center

School of Dentistry
I San Antonio, TX -

4

5

Karen Rossie, D. D. S., M.S.
University of Pittsburgh

School of Dental Medicine
Pittsburgh, PA

Steven Vincent, D.D. S, M.S.
University of Ioua

Col (ege of Dentistry
Iowa City, 1A

Sook-Bin Woo, D. M. D.,,.M. S.
6 Brigham Dental GrxJup

Boston, MA.”

7

6

9

10

James Cade, D.D. S.
Louisiana State Univ. Med. Ctr.

School of Dentistry
New Orleans, LA

Alan Gould, 0.0. S., M.S.
University of Louisville

School of Dentistry
Louisvi he, KY

Richard Wesley, D.D. S, M.S.D.
University of Detroit Dental

School
Detroit, MI

Joan Phelan, D.D. S.
VA Medical Center

Northport, NY

Char(es Shu[er, D. M.D., Ph.O.
11 University of Southern California

Center for Craniofacia[ Mol. Bio.
Los Angeles, CA

Mario Martinez, D. M. D,, 14. S.
12 University of Alabama

School of Dentistry
Birmingham, AL

for
the
the

,.

.,.”

.
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The conduct of the study was as follows.

1) Study objective: This was to determine the safety and efficacy
of 5% Amlexanox paste when applied four times daily CO minor
aphthous ulcers.

2) Study design: This was a double blind, multicenter, randomized,
parallel group comparison with the product vehicle in patients with
minor aphthous ulcers.

3) Patient selection: Patients selected were males and females 18
years or older, with one to three aphthous ulcers of less than 48
hours duration, in locations easily accessible for evaluation and
treatment, including the buccal mucosa, labial mucosa, floor of the
mouth or the tongue. The patients were to have a history of
recurrent minor aphthous ulcers and an expectation that their
ulcers normally take five days or more to resolve.

4) Patient exclusions: Patients with the following conditions were
excluded from the study.

3
c.

d.

e.

f.

9.

h.

i.

;:

1.

5)
to

Pregnancy or lactation.
Normal resolution of aphthous ulcers in less than 5 days.
Concurrent clinical conditions that might pose a health risk to
the patient or could potentially influence the outcome of the
study .
Ulcers which are a manifestation of a systemic disease such as
ulcerative colitis, Crohn’s disease, Behcet’s disease, or
anemia.
Treatment with systemic steroids, oral retinoids, or other
immunomodulatory agents within one month of study entry.
Chronic use of NSAIDS, acetaminophen, or oral antihistamines
within one month of study entry. Patients who had occasionally
used these products were enrolled if the medications had not
been used within three days of study entry.
Treatment with any topical medication within two weeks of study
entry.
Treatment of the ulcer with any preparation or medication within
48 hours of study entry.
Treatment with a systemic antibiotic within two weeks of study
entry. .,.

Dental surgery within two weeks of study entry.
Orthodontic braces or retainer that might come into contact with
the ulcer.
Use of chewing tobacco’’products or cigars, or history of drug
or alcohol abuse. ‘

Dosage and administration: The patient applied the test product
each of UD to three ulcers four times a dav for seven davs. or. ,—,-—

until all the ulcers had healed, whichever occurred firs~. The
applications were made after meals and at bedtime.

—— _-— .._r——
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6) Efficacy evaluations: The patients returned daily for
measurements of the ulcer size and evaluation of the pain
associated with the ulcer.

a. Ulcer size: This was measured with a calibrated dentai probe.
TWO measurements were taken, one of the longest diameter and the
other perpendicular to this measurement. These were then
multiplied to obtain the ulcer size.

b. Ulcer pain: The investigator estimated the amount of pain by
marking a 10 cm line which had the following descriptive
assessments at equal distances from one end:

- No pain
- Pain with rough aggravation of the ulcer
- Pain with moderate aggravation of the ulcer
- Pain with slight aggravation of the ulcer
- Constant pain
- Seyere pain

The primary efficacy variables were the percentages of patients in
each treatment group with all ulcers healed, and the percentages of
patients in each treatment group with all ulcer pain resolved.

7) Safety parameters: Adverse events were recorded daily as they
occurred, together with the severity and the perceived relationship
to the test product.

Results were as follows.

...
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1) Patient enrollment and demographic characteristics: A total of
424 patients were enrolled into the study, of which 385 were
considered to be evaluable for efficacy. The demographic and
disease characteristics of all patients enrolled were as Eollows:

Demogra ic characteristics

—1*1~

7

Male Female Male Fema(e

99 (47%) 112 (53%) 102 (48%) 111 (52%)

Age
Mean 26.2 29.4 26.7 27.7

Ran e 18-49 18-64 19-64 18-54

Race
Caucasian 90 (42%) 97 (46%) 86 (40%) 89 (42%)
Black 1 (0.5%) 6 (2.8%) 3 (1 .4%) 6 (2.8%)
Hispanic 3 (1 .4%) 4 (1.9%) o 4 (1.9%)
Asian 5 (2.4%) 5 (2.4%) 12 (5.6%) 10 (4.7%)
Other o 0 1 (0.5%) 2 (0.9%)

Easel ine ulcer assessment

Aml exanox Vehicle
(n=211) (n=213)

Duration of outbreak
Mean (hrs) 24.2 24.8

# Patients with 1 ulcer 165 (78%) 172 (81%)

# Patients with 2 u[cers 38 ( 18%) 37 (17%)

# Patients with 3 ulcers 8 (4%) 4 (2%)

Mean ulcer size (nrn2) 6.04 6.75

Mean pain severity 4.37 4.66

.-

.=.’
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Ulcer history

Amlexanox Vehicle

Recurrences w r year
Mean 11.2 11.1

Range 1- 100 1 - 100

Ulcers wr outbreak
Mean — 1.6

Range 1 -6 11166

Anticipated days for
ulcer to hear

Mean
Range 3::0 5:;1

2) Discontinuations and protocol violations: Sixteen patients
discontinued the study prematurely; this included 7 A~lexanox
patients and 9 vehicle patients. Two of the discontinuations, both
involving vehicle patients, were related to treatment; one patient
requested discontinuation because the medication was not effective,
and another had an aggravation of pain at the application site.
Other discontinuations were either patients lost to followup or
were unrelated to the study.

Twenty-four patients had protocol violations; this included 10 in
the Amlexanox group and 14 in the vehicle group. The violations
included application of study material more than 48 hours after
first noticing the ulcer, concomitant medications, missed visits,
too short an anticipated time for healing, and missed applications.

3) Efficacy evaluations: In the study report the sponsor provided
an analysis for all patients enrolled into the study for the
duration that they were in the study (intent-to-treat analysis) . A
second analysis of only those patients that were considered to be
efficacy evaluable is provided in the statistical report. This
latter analysis excludes those patients who discontinued
prematurely and patients who had protocol violations. Only the
results of this analysis (efficacy evaluable) is included in this
review. .,.”

The sponsor’s conclusions in this regard were that there were no
differences between the two analyses in the levels of significance,
interpretations of the dat~, and conclusions of the study.
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The mean ulcer size and the mean change
at each return visit were as follows.

in ulcer size from baseline

Mean ulcer size (m?)

Ad exanox Vehic(e

E

# pts Mean # pts Mean

Da 1 201 6.01 199 6.74

Day 3 194 5.48 194 7.05

Da 4 196 4.55 193 6.05

Da 5 197 3.23 188 5.14

Da 6 195 2.52 190 4.10

Day 7 194 1.87 191 3.23

Mean change in ulcer size from baseline

Aml exanox Vehicle

E ‘: : @

On all evaluation days, days 3 through 7, the mean ulcer size in
the Amlexanox group was significantly smaller than in the vehicle
group (pcO.05). The mean change in ulcer size from baseline,
however, was not significantly different in the two treatment group
at any of the evaluation times.

.-

,,’
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The mean pain measurement and the mean change from baseline at each
return visit were as follows.

Mean pain measurement

Ad exanox Vehicle

E ‘

# pts Mean # pts Flean

Da 1 200 4.35 lW 4.69

Da 3 195 2.99 194 3.29

Da 4 194 1.84 192 2.22

Day 5 193 1.23 187 1.45

Da 6 192 D.70 187 1.DO

Oay 7 188 0.37 188 0.59

Mean change in in measurement from baseline

Amlexanox Vehic[e

There were no significant differences between the treatment groups
in the amount of ulcer pain at any time period. There were also no
differences between the treatment groups in the change in ulcer
pain from baseline at any of the time periods.

./.”
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The percentages of patients with ulcers healed and with the pain
healed at each return visit were as follows.

( #and%ofpa tienta with ulcers healed

E ‘ ]

Amlexanox Vehicle

Da 3 3.5%(?/198 2.1% (4/195)

Da 4 14.1% (28/198) 15.4% (30/195)

Da 5 35.9%(71/198) 25.3%(49/194)

Da 6 49.2%c971197) 42.1%(82/195)

Day7 68.5%(135/197) 53.6%(104/194)

#and %ofps tients ~ith pain healed

#
Amlexanox Vehicle

Day 3 19.7% (39/198) 11.8% (23/195)

Day 4 39.4% (78/198) 33.5% (651194)

Oay 5 57.6% (114/198) 50.0% (97/194)

Day 6 73.2% (145/198) 63.9% (124/194)

Day 7 82.2% (162/197) 75.7% (146/193)

A

The percentage of patients with healed ulcers in the Amlexanox
group was significantly greater than in the vehicle group on day 5
(P=O.027) and day 7 (p=o.oo3); there were no significant
differences at the other time periods. The percentage of patients
with complete resolution of pain in the Amlexanox group was
significantly higher than in the vehicle group on day 3 (p=o.03)
and day 6 (p=O.052); there were no significant differences at the
other time periods.

,.‘
/
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The time to first occurrence of ulcer healing was as follows.

Ulcer healing
Time to first occurrence

Ad exanox Vehicle

sl-;~

o-2 198 3.5% 195 2.1%

2-3 190 14.2X 191 15.4%

3-4 169 36.0% 163 25 .2%

4-5 126 49. 2% 143 42.5%

5-6 97 69.1% 109 54.1%

6-7 o“ 69.1% o 54.1%

m ‘ time from the beginning of treatment to
ulcer heal ing or last ulcer assessment.

b nunber of patients at the beginning of
each time interval without ulcer healing.

c the estimated percent of patients with al 1
ulcers healed by the end of the time interval.

The estimated median time for healing was 5.o days in the Amlexanox
group and 5.6 days in the vehicle group.

The time to healing was significantly less in the Amlexanox group
than in the vehicle group (p=o.022).

./,”
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complete pain relief was as follows:

Cwqlete pain re[ief
Time to first occurrence

Ad exanox Vehicle

s;~~~

o-2 198 19.7% 195 11.8%

2-3 158 41 .6% 171 34. 5%

3-4 115 59.9% 125 51.8%

4-5 79 74 .6% 92 65 .4%

5-6 _ 48 83. 6% 65 76.1%

6-7 0 83 .6X o 76.1%

● time from the beginning of treatment
a to pain relief or last pain evaluation.

b nunber of patients at the begirming of each
time interval without conptete pain relief.

‘ the estimated percent of patients with complete pain
relief by the end of the time interval.

The estimated median time for complete pain relief was 3.4 days in
the Amlexanox group and 3.9 days in the vehicle group.

The time to complete pain relief in the Amlexanox group was not
significantly less than in the vehicle group by the Log rank
comparison (P=O.083), but was significantly less than in the
vehicle group by the Wilcoxon comparison (p=O.035). As specified in
the protocol, either method of analysis was to be used. ,

4) Adverse experiences: Two patients, both in the vehicle group,
discontinued due to adverse events. One had an aggravation of pain
at the ulcer site, which was considered definitely related to
treatment. The other patient had nausea after six days of
treatment; the relationship to the test medication was considered
by the investigator to be remote. ,...

.,,
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The adverse events that were considered to be possibly,
or definitely related to treatment were as follows.

Adverse events

Amlexanox Vehic(e

Nausea 3 (1.4%) 1 (0.5%)

Diarrhea 1 (0.5%) o

Stinging fpain 2 (l%) 1 (0.5%)

Nunbness o 1 (0.5%)

White plaque o 1 (0.5%)

Dryness 1 (0.5%) o

Facial flushing
#

1 (0.5%) o

Reviewer’s comments: In summary, the results of the
parameters in Study 107 were as follows:

a) Mean change in ulcer size and amount of pain: The mean
ulcer size in the Amlexanox group Was not significantly
from the vehicle group at any of the evaluation times

probably,

efficacy

change in
different
on days 3

through 7. The mean change in pain with Andexanox was not
significantly different from that with the vehicle at any of the
evaluation times, and in fact was somewhat greater with the
vehicle.

b) Percentage of patients with healed ulcers and with resolution of
pain: The percentage of patients with ulcers healed with Andexanox
was significantly greater than with the vehicle at days 5 and 7,
and the percentage of patients with resolution of pain wi th
Amlexanox was significantly greater at days 3 and 6.

c) _Estimated median times for healing and for resolution of pain:
The estimated median time for ulcer healing was 5.0 days in the
Amlexanox group and 5.6 days in the vehicle group; the difference
was significant. The estimated median time for pain resolution was -“
3.4 days in the Andexanox group and 3.9 days in the vehicle group;
the difference was significant by one method of analysis but not by
another method.

j’

The sponsor was queried as to the differences in the numbers of
patients in the different tabulations. In the group of evaluable
patients, with the exclusion of the protocol violators and the
patients that were discontinued prematurely, there should be 194
patients in the Amlexanox group and 190 patients in the vehicle
group. However, certain of the tabulations list a larger number of
patients than this in each treatment group. The sponsor’s reply was
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...; that in all the tables that directly summarize the ulcer size and

the amount of pain the patient numbers represent the actual numbers
of patients from whom data were collected for each of the time
points, with the only exception being a carrying forward of data
from patients with healed ulcers. For tables on _derived
calculations on ulcer healing and resolution of pain scoring,
certain rules were imposed to handle missing values; thus the
numbers in these tables represent the number of data points used
for each of the calculations. This reviewer feels that a
statistical review is needed to determine the validity of these
methods of analyses.

However, it is the conclusion of this reviewer that the results of
this study do not demonstrate adequate effectiveness for the
labeling claim that the product accelerates the healing of aphthous
U1cers. It is felt that an acceleration of healing by 0.6 days is
not clinically significant, and is not sufficient to justify use of
this product.

II. Study * 108.

The report of this study provided in the original submission of the
NDA was later found on audit of the clinical sites to have a
potential inconsistency in the way the pain measurements were
handled for one patient. The data analyses were re-generated with
a correction of this potential inconsistency; the submission of
4/19/95 provides the corrected study report, as follows.

/,”

.!’
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The investigators for the study were:

1

2

3

4

5

1-6

The conduct

Stephen Ahing, D.D.s.
University of Manitoba

School of Dentistry
Ma initoba, Canada

Bruce Barker, D.D. S.
University of Missouri

School of Dentistry
Kansas City, NO

Ron Baughman, D.D. S.
University of F[orida

School of Dentistry
Gainesville, FL

Steven Budnick, D.D. S.
Emory University

“ School of Medicine
Decatur, GA

Douglas Damn, D.D.S.
University of Kentucky

College of Dentistry
Lexingtonr KY

John Fantasia, D.D. S.
Long Island Jewish Medical

Center
Department of Dents 1 Medicine

New Hyde Park, NY

7

8

9

10

11

12

of the study was as follows.

Catherine Fiaitz, D.D. S.
UT Health Science Center,

School of Dentistry
Houston, TX

Michael Kahn, D.D. S.
University of Tennessee

School of Dentistry
H@is, TN

Brad Neville., D.D. S.
Medical Universl ty of South

Carol ina
School of Dentistry

Charleston, SC

Brad Rodu, D.D. S.
University of Alabama

School of Dentistry
Birmingham, AL

Michael Rohrer, D.D. S.
University of Oklahoma

Col(ege of Dentistry
Oklahoma City, OK

Roy Eversole. D.D. S.
UCLA Hea 1th Sciences Center

School of Dentistry
Los Angeles, CA

1) Study objective: This was to determine the safety and efficacy
of 5% Amlexanox paste when applied four times dailv to minor
aphthous ulcers.

.

2) Study design: This was a double blind, multicenter, randomized,
uneven parallel group comparison of 5% Amlexanox paste with the
product vehicle and with no treatment in patients with minor
aphthous ulcers. Patients were randomly assigned to one of three
treatment grOUpS; each block of eight patients consisted of three
patients treated with 5% Amlexanox paste, three patients treated -J
with the vehicle, and two patients who received no treatment.

3) Patient selection: Patients selected were males and females 18
years or older, with one t9’three aphthous ulcers of less than 48
hours duration, in locations easily accessible for evaluation and
treatment, including the buccal mucosa, labial mucosa, floor of the
mouth or the tongue. The patients were to have a history of
recurrent minor aphthous ulcers and an expectation that their
ulcers normally take five days or more to resolve.

4) Patient exclusions: Patients with the following conditions were

—-—
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excluded from the study.

::
c.

d.

e.

f.

9.

h.

i.

i:

1.

5)

Pregnancy or lactation.
Normal resolution of aphthous ulcers in less than 5 days.
Concurrent clinical conditions that might pose a health~isk to
the patient or could potentially influence the outcome of the
study .
Ulcers which are a manifestation of a systemic disease such as
ulcerative colitis, Crohn’s disease, Behcet’s disease, or
anemia.
Treatment with systemic steroids, oral retinoids, or other
immunomodulatory agents within one month of study entry.
Chronic use of NSAIDS, acetaminophen, or oral antihistamines
within one month of study entry. Patients who had occasionally
used these products were enrolled if the medications had not
been used within three days of study entry.
Treatment with any topical medication within two weeks of study
entry.
Trea~ment of the ulcer with any preparation or medication within
48 hours of’study entry.
Treatment with a-systemic antibiotic within two weeks of study
entry.
Dental surgery within two weeks of study entry.
Orthodontic braces or retainer that might come into contact with
the ulcer.
Use of chewing tobacco productsor cigars, or history of drug
or alcohol abuse.

Dosage and administration: Patients in the Amlexanox and vehicle
groups applied the test products four times daily to the ulcer
sites for up to 7 1/2 days or until the ulcers healed, whichever
occurred first. Applications were made after meals and at bedtime.
A third group of patients received no treatment during an eight day
period.

6) Efficacy evaluations: The patients returned daily on days 3
through 8 for measurement of the ulcer size and evaluation of the
pain associated with the ulcer.

a. Ulcer size: This was measured with a calibrated dental probe”.
Two measurements were taken, one of the longest diameter and the
other perpendicular to this measurement. These were then “
multiplied to obtain the ulcer size.

/“
/
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b. Ulcer pain: The investigator estimated the amount of pain by
marking a 10 cm line which had the followinq descriptive
assessments at equal distances from one end: -

- No pain
- Pain with rough aggravation of the ulcer
- Pain with moderate aggravation of the ulcer
- Pain with slight aggravation of the ulcer
- Constant pain
- Severe pain

The pain score was obtained by measuring the distance of the
mark from the origin of the scale (no pain) in centimeters.

The primary efficacy variables were the percentages of patients in
each treatment group with all ulcers healed, and the percentages of
patients in each treatment group with all ulcer pain resolved.

7) Safety parameters: Adverse events were recorded as they
occurred, together with the severity and the perceived relationship
to the test product.

Results were as follows.

1) Patient enrollment and demographic characteristics: A total of
528 patients were enrolled into the study, of which 505 were
evaluable for efficacy. The demographic and disease characteristics
of all patients enrolled were as follows.

&
Mean

Range

~
Caucasian
Black
Hispanic
Asian
Other

Demographic characteristics J

#mm

77(39%) 98 (50%)
1 (0.5%) 2 (1.0%)
2 (1.0%) 3 (1.5%)
5 (2.5%) 9 (6.6%)

o !3 WM “-“
f
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Easel ine u~cer assessment

Aml exanox Vehicle No treatment
(n=197) (n=213) (n=133)

Duration of outbreak
f4ean (hrs) 25.8 24.7 24.0

# Patients with 1 ulcer 167 (85%) 162 (82%) 114 (86%)

# Patients tiith 2 ulcers 26 ( 13%) 31 (16%) 16 (12%)

# Patients uith 3 ulcers 4 (2%) 5 (3%) 3 (2%)

Mean ulcer size (IH112) 6.92 6.74 6.94

Mean pain severity 4.67 4.55 4.40

Re’kurrences wr yeaC
Mean

Range

Ulcers per outbreak
Mean

Range

Anticipa ted days for
ulcer to heal

Mean
Range

Ulcer history

Am 1exanox Vehicle No treatment

14.5 I 11.0 I 11.5

— —

1.6 I 1.7 I 1.6
— —

7.9 I 8.0 I 8.1
2) Discontinuations and Protocol violations: Twelve patients
discontinued the study prematurely; this included four patients in
each of the three treatment groups. No patient was known to have
discontinued because of an adverse event. The reasons for
discontinuations were as follows.

Oi scent i nuat i ons

AM( exanox Vehicle No treatment

Lost to fo[iowup 3 0 4

Lost medication 1 2 0

Unrelated i[lness o 1 0

...

./.’

./’

Twenty-three patients had protocol violations; this included 7 in
the Amlexanox group, 13 in the vehicle group, and three in the
untreated group. The violations included application of study
material more than 48 hours after first noticing the ulcer,
concomitant medications, missed visits, and too short an
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anticipated time for healing.

3) Efficacy evaluations: In the study report the sponsor provided
an analysis for all patients enrolled into the study for the
duration that they were in the study (intent-to-treat analysis) .
Another analysis of the efficacy evaluable patients, which excluded
those patients that had protocol violations, is provided in the
statistical report. Only the results of this analysis (efficacy
evaluable) are included in this review.

The mean ulcer size and the mean change in ulcer size from baseline
at each return visit were as follows.

Mean ulcer size (mn2)

Am(exanox Vehic(e Unt rested

# pts Mean # pts Mean # pts Mean
*

Day 1 190 6.92 185 6.57 130 6.84

Day 3 189 6.39 184 7.45 130 8.41

Oay 4 187 5.11 177 6.68 125 8.49

Oay 5 186 3.96 182 6.15 123 6.96

Day 6 184 3.11 178 5.26 126 6.21

Oay 7 182 2.39 178 4.32 124 5.01

Oay 8 187 1.88 182 3.67 126 4.29

Mean change in u(cer size from baseline

I Amlexanox Vehicle

u . # Pts I m-n- #Pts Mean #,ts””‘reat~an

ES ~

Da 3 189 -0.38 184 0.86 130 1.57

Oa 4 187 -1.61 177 -0.32 125 1.56

Da 5 186 -2.80 182 -0.50 123 0.33

Oa 6 184 -3.66 178 -1.34 126 -0.56

Da 7 182 -4.49 178 -2.33 124 -1.66

Day8 187 -4,91 182 -2.96 126 -2.49

The mean ulcer size was significantly smaller in the Amlexanox
group than in the vehicle group on days 4 through 8 (pco.05), and
was significantly smaller than in the untreated group on days 3
through 8 (pcO.05). The mean change in ulcer size from baseline was

— -..
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greater in the Amlexanox group than in the vehicle
untreated group at all evaluation times (pcO.05).

The mean pain measurement and the mean change from baseline at each
return visit were as follows.

14ean pain measurement

I Ad exanox I Vehicle I Untreated

E :

# pts
‘can . ~ # Pts Mean

Da 1 190 4.70 185 4.51 130 4.40

Da 3 189 3.08 184 3.26 130 3.94

Da 4 187 2.08 179 2.43 125 3.44

Day 5 186 1.37 181 1.84 121 2.14

Da 6 184 0.89 178 1.29 124 1.56

Da 7a 183 0.52 179 0.88 122 1.11

Day 8 186 0.32 180 0.55 123 0.81

Day 3

Oay4

Day5

Oay6

Day7

Day8

Mean change in pain measurenwnt from base[ine

Amlexanox I Vehicle Untreated

~ #@ Mean # Pts Mean

a ~

189 -1.63 184 -1.25 130 -0.46

187 -2.62 179 -2.04 125 -0.98

186 -3.32 181 -2.69 121 -2.14

184 -3.82 178 -3.22 124 -2.80

183 -4.19 179 -3.61 122 -3.23

186 -4.38 180 -3.93 123 -3.54

The mean pain measurement in the Amlexanox group was siqnificantl~
less than in the vehicle group at days ~ an~ 7 onl~, and wa~
significantly less than in the untreated group at days 3 through 8 “
(p<o.05). The mean change in pain from baseline in the Amlexanox
group was significantly greater than in the vehicle group at days
4 through 7, and was significantly greater than the untreated group
at all return visits, da@ 3 through 8 (pcO.05).
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The percentages of patients with ulcers healed
of pain at each return visit were as follows.

and with resolution

# and % of patients uith ulcers heated

Aml exanox I Vehicle I Untreated

Da 3 5.8% (11/189)

-‘ .“ BE

4.3% (8/185) 0.8% (1/130)

Day 4 19.3% (36/187) 13.0% (24/184) 7.8% (10/128)

Day 5 35.1% (66/188) 26.5X (49/185) 19.2% (25/130)

Oay 6 50.0% (93/186) 41.1% (76/185) 31.5% (41/130)

Day 7 62.2X (117/188) 53.9% (98/182) 46.2% (60/130)

Day 8 70.9%(134/189) 60.5%(112/185) 49.2%(64/130)

#

The percentage of patients in the Amlexanox group in whom the
ulcers were healed was significantly greater than in the vehicle
group at day 8 (p=O.031), and was significantly greater than in the
untreated group at all return visits, days 3 through 8 (pco.05).

# and % of patients with pain healed

Amlexanox I Vehicle I Unt rested

Oay 3 14.3%(27/189)

~HH

16.2%(30/185) 6.9%(9/130)

Day4 39.2%(74/189) 34.6X(64/185) 16.2%(21/130)

Day5 55.9%(105/188) 45.1%(83/184) 35.9%(46/128)

Oay6 74.9%(140/187) 59.2%(109/184) 47.7%(61/128)

Day7 84.5%(158/187) 69.0%(127/184) 59.1%(75/127)

Day8 88.2%(165/187) 79.9%(147/184) 73.2%(93/127)

The percentage of patients in the Amlexanox group with complete
resolution of pain was significantly higher than in the vehicle -,.
group at days 5 through 8, and was significantly higher than in the
untreated group at all return visits, days 3 through 8 (p<o.05).

/,/
/
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The time to first occurrence of ulcer healing was as follows.

Ulcer healing
Time to first occurrence

II Adexanox II Vehicle II Untreated

mm=-

o-2 189 5.8% 185 4.5% 130 0.8%

2-3 177 19.1% 176 13.0% 128 7.8%

3-4 152 35.1% 159 26.7%— 117 19.6%

4 -5 122 49.5% 134 41.5% 102 32.2%

5-6 95 62.2% - 106 53.6% 85 47.4%

6-7 e 70 71 .4% 84 61.4% 66 50.5%

‘ time from the beginning of treatment to ulcer healing or last ulcer assessment.
b number of patients at the beginning of each time interval without utter healing.
c the estimated percent of patients with al 1 ulcers healed by the end of the time

interval.

The estimated median time for healing was 5.0 days in the Amlexanox
group, 5.7 days in the vehicle group, and 6.8 days in the untreated
group.

The time to healing was marginally significantly less in the
Amlexanox group than in the vehicle group (P=o.053), and was
significantly less than in the untreated group (p=O.001).

,,-
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time to complete pain relief was as follows.

Conplete pain relief
Time to first occurrence

Aml exanox Vehic[e Unt rested

-;~;~;~

o-2 189 14.3% 185 16.2% 130 6.9%

2-3 161 39.8% 154 35.8% 119 16.3X

3 -4 112 57.0% 116 46.3% 104 36.4%

4-5 79 75 .0% 97 60.7% 79 50.1%

5-6 46 85.3X’ 70— 70 .3% 60 60.9%

6-7 27 88.6% 52 81.7% 47 75.9%n

z time frcm the beginning of treatment to pain relief or last pain evaluation.
b number of patients at the beginning of each time interva[ without complete pain

relief.
c the estimated percent of patients with conplete pain relief by the erd of the time

interva(.

estimated median time for complete pain relief was 3.6 days in
Amlexanox group, 4.2 days in the vehicle group, and 5.0 days in
untreated group.

The time to complete pain relief was marginally
in the Amlexanox group than in the vehicle group
significantly less than in the untreated group

significantly less
(P=O.047), and was
(p=o.000).

4) Adverse experiences: No patient was known to have discontinued
due to adverse events. The adverse events that were considered to
be possibly, probably, or definitely related to treatment were as
follows.

Aml exanox Vehicle
(n=197) (n=198)

II Stinging/pain I 4 (2.0%) I 1 (0.5%)
/“ II

l=~ee ,0 0
1 (0.5%)

1 (0.5%)

.-

.,-,”

II Tots 1 I 5 (2.5%) I 3 (1.5%) II

—
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The severity and duration of the adverse events in the 5% Amlexanox
group were as follows.

Adverse events
Severity and duration in the Amlexanox group

Pt # symptom Severity Duration

Eurning, tongue moderate 3 days

Burning, application mi {d 3 days
site

Stinging, application mi ~d < 1 day
site

Dryness, mouth mi ld 2 days

Stinging, application mi[d 4 days
site

—

Reviewer’s cofnments: In summary, the results of the efficacy
parameters in Study 108 were as follows:

a) Mean change in ulcer size and amount of pain: The mean change in
ulcer size with Amlexanox was significantly greater than with the
vehicle or at the untreated sites at all evaluation times, days 3
through 8. The mean change in pain in the Amlexanox group was
significantly greater than in the vehicle group at days 4 through
7 and was significantly greater than the untreated group at all
return visits, days 3 through 8.

b) Percentage of patients with healed ulcers and with resolution of
pain: The percentage of patients in the Amlexanox group with ulcers
healed was significantly greater than in the vehicle group at day
8 and was significantly greater than in the untreated group at all
return visits, days 3 through 8. The percentage of patients in the
Andexanox group with complete resolution of pain was significantly
higher than in the vehicle group at days 5 through 8, and was
significantly higher than in the untreated group at all return
visi ts, days 3 through 8.

.

c) Estimated median times for healing and for resolution of pain:
The estimated median time for ulcer healing was 5.0 days in the-’
Amlexanox group, 5.7 days in the vehicle group, and 6.8 days in the
untreated group. The difference was not significant between
Amlexanox and the vehicle group, but was significant between
Amlexanox and the untreated group. The estimated median time for
pain resolution was 3.6 ‘days in the Amlexanox group, 4.2 days in
the vehicle group, and 5.0 days in the untreated group. The
difference between Arnlexanox and the vehicle was marginally
significant, and that between An_dexanox and no treatment was
significant.
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As with Study 107, a statistical review is needed to determine the
validity of the methods of analyses. However, it is the conclusion
of this reviewer that the results of this study do not demonstrate
adequate effectiveness for the labeling claim that the product
accelerates the healing of aphthous ulcers. It is felt that an
acceleration of healing by 0.7 days is not clinically significant,
and is not sufficient to justify approval of this product.

III . Study 106.

The investigators for this study were:

I I i

Ui[[iam Bimie, D.D. S. John Kahnar, D.M. D.
1 Baylor College of Dentistry 4 Eastman Dental Center

Dal(as. TX Rochester, NY
*

Robert Greer, D.D. S. Stuart Fischman, D.M. D.
2 University of Colorado 5 SUNY School of Dental Medicine

Denver, Colorado Buffa(o, NY

Carl Allen, D.D. S.
3 OSU Col Lege of Dentistry

Michael Newman, D.D.S.
6 UCLA School of Dentistry

Columbus, Ohio Los Angeles, CA

The conduct of the study was as follows.

1) Study objective: This was to determine the median time to
healing of minor aphthous ulcers when treated with 5% Amlexanox
paste or the paste vehicle applied four times daily, as compared
with no treatment.

2) Study design: This was a double blind, multicenter, randomized,
parallel group comparison of 5% Amlexanox paste, the product
vehicle, and no treatment in patients with minor aphthous ulcers.

3) Patient selection: Patients selected were males and females 18
to 65 years of age, with one to three aphthous ulcers of less than
48 hours duration, located on the buccal mucosa, labial muco”sa,
floor of the mouth or the tongue. The patients were to have a,
history of recurrent minor aphthous ulcers and an expectation that
their ulcers normally take five days or more to resolve.

4) Patient exclusions: Pa$.ientswith the following conditions were
excluded from the study~~

a. Pregnancy or lactation.
b. Normal resolution of aphthous ulcers in less than 5 days.
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c.

d.

e.

f.

9.

h.

i.

2:

1.

5)
to

Concurrent clinical conditions that might pose a health risk to
the patient or could potentially influence the outcome of the
study .
Ulcers which are a manifestation of a systemic disease-such as
ulcerative colitis, Crohn’s disease, Behcet’s disease, or
anemia.
Treatment with systemic steroids, oral retinoids, or other
immunomodulatory agents within one month of study entry.

Chronic use of NSAIDS, acetaminophen, or oral antihistamines
within one month of study entry. Patients who had occasionally
used these products were enrolled if the medications had not
been used within five days of study entry.
Treatment with any topical medication within two weeks of study
entry.
Treatment of the ulcer with any preparation or medication within
48 hours of study entry.
Treatment w+th a systemic antibiotic within two weeks of study
entry.
Dental surgery within two weeks of study entry.
Orthodontic braces or retainer that might come into contact with
the ulcer.
A history of drug or alcohol abuse.

Dosage and administration: The patient applied the test product
the ulcers four times a day for ten days, or until all the

ulcers had healed, whichever oc;urred first. ‘The applications were
made after meals and at bedtime.

6) Efficacy evaluations: The patients returned daily for the
following evaluations.

a. Ulcer size: This was measured in millimeters with a calibrated
dental probe. Two measurements were taken which were
perpendicular to each other; these were then multiplied to
obtain the ulcer size.

b. Ulcer pain: The investigator estimated the amount of pain by
marking a 10 cm line which had the following descriptive
assessments at equal distances from one end: ./,”

- No pain
- Pain with rough aggravation of the ulcer
- Pain with moderate aggravation of the ulcer
- Pain with slicjhtaggravation of the ulcer
- Constant paiti
- Severe pain



31

c. Erythema: The amount of erythema was graded on the following
scale.

o
1

2

3

4

d. Physician’s

no erythema
faint erythema, light red/pink in color, not
uniformly surrounding the ulcer; no clearly defined
borders.
faint definite erythema, light red/pink in color,
completely surrounding the ulcer; borders may be
defined.
moderate erythema, red but not dark in color, with
defined borders.
strong erythema surrounding the ulcer, very red,
dark in color.

assessment of imrmovement: The amount of im~rovement
wa~ graded on the following-scale.

+3 =“ulcer is completely healed.
+2 = ulcer is almost completely healed.
+1 = ulcer is in the process of healing.
O = ulcer still apparent, can not determine if healing

or getting worse.
-1 = ulcer appears to be getting worse.

e. Patient’s global assessment: At the end of the study, either at
day 10 or when the ulcer had healed, the patient graded the
effect of treatment on the ulcer healing time, according to the
following scale.

+3 =

+2 =

+1 =

o=
-1 =

-2 =

-3 =

marked improvement (marked decrease of anticipated
healing time) .
moderate improvement (moderate decrease of
anticipated healing time) .
slight improvement (slight decrease of anticipated
healing time).
no perceptible improvement.
slight negative effect (slight increase o-f
anticipated healing time) .
moderate negative effect (moderate increase of -,.
anticipated healing time) .
marked neqative effect (marked increase of
anticipated-healing time) .

7) Safety parameters: Adverse events were recorded as they
occurred, together with the severity and the perceived relationship
to the test product.



32

Results were as follows.

1) Patient enrollment, demographic and disease characteristics: A
total of 181 patients were enrolled into the study, of which 170
were considered to be evaluable for efficacy. The demographic
characteristics of all patients enrolled were as follows.

I Demographic characteristics

m (rI=bO)Amlexanox Vehicle No treatment
(n=59)

E

(n=62)

~
Male 31 (52%) 26 (44%)

Female
23 (37’%)

29 (48%) 33 (56%) 39 (63%)

&
Mean 25.9

Range
27.5 27.0

@
Caucasian 53 (88%) 48 (81%)
Black

48 (77%)
2 (3%) 2 (3%) 2 (3%)

Hispanic o 3 (5%) 3 (5%)
Asian 5 (8%) 6 (l WA) 9 (15%)
Other o 0 0

The baseline ulcer assessment and ulcer history for the evaluable
patients,
treatment,

plus one patient that discontinued- after one day of
were as follows.

Baseline ulcer assessment

Aml exanox Vehic(e No treatment
(n=56) (n=53) ( n=62)

# Patients with 1 u(cer 52 (93%) 47 (89%) 53 (86%)

# Patients uith 2 ulcers 3 (5%) 6 (11%) 8 (13%)

# Patients with 3 u[cers 1 (2%) o 1 (2%)

Mean ulcer size (mnz) 4.69 6.16 5.42

Mean erythema severity 2.0 2.2 2.0

Mean pain severity 4.27 4.09 4.34
,/ ‘

.

..

———.
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Ulcer history

Amlexanox Vehicle
(n=56)

No treatment
(n=53) (n=62 )

Recurrences rw Year
Average 9.9 9.8 10.2

Ulcers Per outbrea&
Average 1.3 1.4 1.4

Ant ici~ted days f oJ
u(cer to heal

Average 7.6 7.6 7.7

2) Discontinuations and protocol violations: The distribution among
the treatment ~roups was as follows.

Discontiwations and protocol violations

Am 1exanox Vehicle NO treatment

Adverse event o 1 0

Lost to fo[ lowup/fai lure
tO cooperate o 3 1

Protocol violations 4 6 0

The four patients who were lost to followup were included in the
.efficacy analysis for as long as they were in the study.

Onevehicle patient discontinued at one day after study entry due to a
rash on both hands which was considered possibly related to the
test product. This patient was not included in the efficacyanalysis. Of the protocol violations, eight patients did not meetthe entry requirement that the ulcers be less than 48 hours old,
one patient may not have used the medication, and one patient was
not felt to have a true aphthous ulcer. .,,”

Of the 170
until their

evaluable patients, 166 p“atients completed treatment
ulcers healed.
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3) Efficacy evaluations: The results for the five efficacy
parameters were as follows.

a) Ulcer size: The cumulative number and percent of patients with
ulcers completely healed at each return visit were as follows.

Patients Mith healed ulcers

Am[exanox Vehicle
(n=56)

Unt rested
(n=53) (n=62)

Day 1 0 0 0

Day 2 0 1 (2%) 1 (2%)

Day 3 6 (11%) 8 (17%) 4 (7%)

Day 4 17 (30%) 16 (33%) 6 (10%)

Day 5 a 28 (50%) 18 (38%) 17 (28%)

Day 6 34 (61%) 24 (50%) 22 (36%)

Day 7 43 (77%) 31 (65%) 29 (48%)

Day 8 46 (8.277) 34 (71%) 36 (59%)

Day 9 47 (84%) 38 (79%) 43 ( 70%)

Day 10 47 (WA) 38 (79%) 47 (77%)

Median time to
heat (days) 5 6 8

Amlexanox was not statistically significantly different from the
vehicle in the percentage of patients with ulcer healing at any
time point, nor in the median time to healing. Amlexanox was
significantly superior to no treatment in the percentage of
patients with ulcer healing on days 4 through 8, but not on days 9
and 10. Amlexanox was also significantly superior to no treatment
in the median time to healing.

,.-

___
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b) Erythema: The cumulative number and percentage of patients at
each return visit with resolution of the erythema associated with
the ulcers were as follows.

II Patients with resolution of erythema *
II 1

E
Da 2

Da 3

Da 4

Day5

Da 6

Da 7

Ad exanox Vehicle Untreated
(n=55) Cn=53) (n==a)

4 (7%) 5 (lo%) 2 (4%)

16 (30%) 9 (18%) 6 (11%)

23 [43%) 19 (39%) 9 (16%)

31 {58%) 24 (49%) 19 (34%)

38 (72%) 31 (61%) 25 (41%)

42 (79%) 33 (70%) 30 (54%)

Day8 4 45(85%) 34 (70%) 36 (64%)

Day9 46(87%) 39 (80%) 61 (73%)

Day10 48 (91%) 39 (80%) 46 (82%)

Median time to
cure (days) 5 6 7

* includes only those patients with at te’ast mild erythema at study entry.

Amlexanox was not statistically significantly different from the
vehicle in the percentage of patien-tswith re-solution of erythema
at any time point, nor in the median time to cure. Amlexanox was
significantly superior to no treatment in the percentage of
patients with resolution of erythema on days 3 through 8, but not
on days 9 and 10. Amlexanox was also significantly superior to no
treatment in the me”diantime to resolution of erythema.

.-

.,’

,“
/
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c) Pain: The cumulative number and percentage of patients at each
return visit with resolution of the pain associated with the ulcers
were as follows.

1! Patients uith resolution of pain II
II I I 1

Iu Amlexanox Vehicle Untreated
(n=54) (n=47) (n=57)

w ,~,,) 0 04 (9%) 3 (5%)

wOa 3 21 (40%) 13(20%) 9 (16%)

Oay4 33 (63X) 18(41%) 20 (36X)

Oa 5 39 (75%) 24 (55%) 27 (49%)

w ~~~35(8”%) 43(78%)
31 (70%) 39(71%)

w 45(89%)

44 (85%) 37 (87%) 48 (87%)

40 (95%) 51 (93%) \

ki5&i 48 (81Y4) 40 (95%) 52 (95%)

1-reso[ution
I

4 5
(days )

6

II * includes only those patients with at least a mark at 0.5 cm
on the pain scale at study entry.

Amlexanox was sicmificantlv su~erior to the vehicle in the
percentage of patients with”reso~ution of pain on days 4 and 5.
There was no significant difference in the median time to
resolution. Amlexanox was significantly superior to no treatment in
the Percentage of patients with resolution of erythema on davs 3
thro~gh 6, afidwas- significantly
median time to resolution of pain
the log rank test.

superior to no ~reatment in-the
by the Wilcoxon test but not by

,--

.

,.”



37
i.,.

d) Physician’s
patients with
ulcers at each

assessment: The cumulative number and percentage
complete resolution of all signs and symptoms
return visit were as follows.

of
of

Physician improvement assessment
Patients with complete healing

1
Amlexanox Vehicle Untreated

(n=56) (n=52) (n=62)

Day 1 0 0 0

Day 2 1 (2%) 1 (2%) 1 (2%)
I

Day 3 7 (13%) 6 (13%) 5 (8%)

Day4 17(30%) 15(31%) 8 (13%)

Day5 29 (53%) 18(38%) 18(30%)

Day6 35 (63%) 24 (50%) 24 (39%)
4

Oay7 43 (77%) 31 (65%) 30 (49%)

Day8 46 (82??) 33 (69%) 36 (59%)

Oay9 47 (84%) 38 (79%) 43 (70%)

Day10 47 (84%) 38 (79%) 48 (79%)

Median time to
cure (days) 5 6 8

* includes only those patients with a score of +3 on the
physician’s i mprovement scale.

Amlexanox was not statistically significantly different from the
vehicle in the percentage of patients with complete ulcer healing
at any time point. There was also no significant difference in the
median time to healing. Amlexanox was significantly superior to no
treatment in the percentage of patients with complete ulcer healing
on days 4 through 8 only, and was significantly superior to no
treatment in the median time to resolution of the ulcer by the
Wilcoxon test but not by the log rank test. ...-

e) Patient’s assessment : There was no significant difference,.
between the percent of patients treated with Amlexanox and the
percent of patients treated with the vehicle with marked
improvement in ulcer healing time during this study as compared to
previously treated episode,sand/or previously untreated episodes of
aphthous ulcers. However,f both treated groups were significantly
superior to the untreated group in this assessment.
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4) Adverse experiences: One patient discontinued participation in
the study because of an adverse event that was considered to be
possibly related to the test medication. This patient developed a
rash on both hands after four applications of the vehicle. The rash
resolved within one day of discontinuation of treatment with no
additional therapy required.

The adverse events that were considered to be possibly or probably
related to treatment were as follows.

h 1

Adverse events
Amlexanox patients

I I I
II Pt# ~ symptcml I Severity I Duration II

IF -+-in’of‘“t’! “L’! “‘a’II
Pain in mouth mi (d <1 day
Pain in mouth mi ld <1 day
Pain in mouth mi (d <1 day

1! Vehicle patients
I I 1 I

t

Rash on hands moderate 1 day

Ups= stomach mi ld 1 day

t

Stinging of mouth moderate 1 day

Stinging of mouth moderate ~ 1 day
Stinging of mouth mild <1 day

Pain in mouth I mi ld I <1 day II

The events listed as pain or stinging in the mouth were at the
application site.

Reviewer’s comments: In summary, the results of the efficacy
parameters for the comparison between Amlexanox and the vehicle in
Study 106 were as follows:

a) Percentage of patients with healed ulcers and with resolution of
.,,”

pain: The percentage of patients with ulcers healed with Amlexanox
was not significantly greater than with the vehicle at any time
point. The percentage of patients with resolution of pain with
Amlexanox was significantly greater than with the vehicle on days
4 and 5 of a ten day treatment period.

b) Estimated median times for healing and for resolution of pain:
Amlexanox was not statistically significantly different from the
vehicle in the median time to healing nor in the median time to
resolution of pain.



c) Physi cian’s assessment:
different from the vehicle
complete ulcer healing at any
healing.

39 .

And exanox was not
in the percentage of
time point, nor in the

significantly
patients with
median-time to

d) Patient’s assessment: There was no significant difference
between Amlexanox and the vehicle in the percentage of patients
with marked improvement in ulcer healing as compared with previous
episodes.

—

It is the conclusion of this reviewer that the results of this
study do not demonstrate effectiveness for the labeling claim that
the product accelerates the healing of aphthous ulcers.

IV.

The

Study 102.

investigat~rs for this study were:

Uilliam Binnie, D.D. S. Samue[ Yankell, Ph.D.
1 Baylor Col Lege of Dentistry 6 University of Pennsylvania

Dallas. TX Philadelphia, PA

Sadru Kabani, D.M. D. Francina Lozada-Nur, D.O. S.
2 Tufts University 7 UCS F

Bostonr MA San Francisco, CA

Craig Fouler, D.D. S. Peter Polverini, D.D. S.
3 Lack[and Air Force Base 8 Northwestern University

San Antonio, TX Chicago, IL

4 Robert Greer, D. D. S., SC. D. Roy Rogersf M.D.
University of Cotorado 9 Mayo Cllnic

Denver, CO Rochester, MN

5 Francis Howell, D.D. S. Dwight Ueathers, D.D. S.
Patho[ogy medical Laboratories 10 Emory University

San Qiego, CA Atlanta, GA

The conduct of the study was as follows,

1) Study objective: This was to determine the tolerance an-d
efficacy of 1% and 5% Amlexanox paste as compared with vehicle in _,.
the treatment of aphthous ulcers.

2) Study design: This was a double blind, multicenter, randomized,
uneven parallel group comparison of 1% and 5% Amlexanox paste and
the paste vehicle, when ap~lied QID for up to four days in patients
with aphthous ulcers.

3) Patient selection: Patients selected were males and females 18
to 70 years of age, with one to three aphthous ulcers of less than
48 hours duration, located on the buccal mucosa, labial mucosa,
floor of the mouth or the tongue. The patients were to have a
history of recurrent aphthous ulcers.
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4) Patient exclusions: Patients with the following conditions were
excluded from the study.

a. Pregnancy or lactation.
b. Resolution of aphthous ulcers within 72 hours.
c. Ulcers which are a manifestation of a systemic disease such as

ulcerative colitis, Crohn’s disease, Behcet’s disease, or
anemia.

d. Treatment with systemic steroids within one month of study
entry.

e. Treatment with any topical medication to the areas of treatment
within two weeks of study entry.

f. Treatment with an antibiotic within two weeks prior to study
entry.

~. Dental surgery within two weeks of study entry.
h. Orthodo~tic braces or retainer that might come into contact with

the ulcer.
i. A history of drug or alcohol abuse.

5) Dosage and administration: The patient applied the test product
to the ulcers four times a day for four days, or until all the
ulcers had healed, whichever occurred first. The applications were
made after meals and at bedtime.

6) Efficacy evaluations: The patients returned daily for the
following evaluations.

a. Ulcer size: This was measured in millimeters with a calibrated
dental probe . Two measurements were taken which were
perpendicular to each other; these were then multiplied to
obtain the ulcer size. The changes in ulcer size were
categorized as follows.

Marked improvement . > 70% decrease
Moderate improvement = 41% to 70% decrease
Some improvement . 10% to 40% decrease
Little or no improvement = 10% change
Worse = > 10% increase

b. Erythema: At baseline the investigator scored the amount of “
erythema on

o =
1=
2 =
3 =

the following scale. ‘.

none (no ery.thema)
very mild (light red/pink)
moderate (red but not dark in color)
strong (very red, dark in color)
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At daily return visits the change in erythema was rated on the
following scale.

-4 = no erythema.
-3 = marked decrease in erythema.
-2 = moderate decrease in erythema.
-1 = slight decrease in erythema.
o = no change from day 1.
1 = slight increase in erythema.
2 = moderate increase in erythema.
3 = marked increase in erythema.

c. Pain: At baseline the patient rated the pain on the following
scale.

o
1
2

3

At daily
following

-4
-3
-2
-1
0
1
2
3

none (no pain) .
mild (awareness of easily tolerated discomfort) .
moderate (discomfort causing interference with
usual activities) .
severe (significant discomfort) .

return visits the change in pain was rated on the
scale.

d. Physician’s
compared to

4 =
3
2:
1=
o=
-1 =

no pain.
marked decrease in pain.
moderate decrease in pain.
slight decrease in pain.
no change from day 1.
slight increase in pain.
moderate increase in pain.
marked increase in pain.

global assessment: The amount of improvement as
baseline was graded on the following scale.

ulcer cleared. .
marked improvement.
moderate improvement. ./’”
slight improvement.
no change from day 1.
ulcer worsened.

./‘
7) Safety parameters: ‘Adverse events were recorded as they
occurred, together with the severity and the perceived relationship
to the test product.
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Results were as follows.

1) Patient enrollment and demographic characteristics: 202 patients
were enrolled into the study, of which 189 patients were evaluable
for effectiveness at day 5. The demographic characteristics of all
patients enrolled were as follows. - -

Demographic characteristics

BRRR

II
Ran e

~
Caucasian 12 (28%) 25 (60%)
Black o 0
Asian o 3 (7%)
Other o 2 (5%)

41 (51%)
o
0

2 (6%)

The baseline ulcer assessment and ulcer history were as follows.

Easel ine ulcer assessment

Vehicle 1% Amlexanox 5% Am(exanox
(n=42) (n=79) (n=81)

# Patients uith 1 ulc~ 29 (69%) 58 (73%) 64 (79%)

# Patients with 2 ulcers 8 (19%) 9 (11%) 13 (16%)

# Patients uith 3 ulcers 5 (12%) 12(15%) 4 (5%)

Mean # of ulcers
per patient 1.4 1.4 1.3

Mean ulcer size (rmnz) I 7.8 ~ 7.5 7.8
I

Mean erythema severity 1.9 1.8 1.9

Mean pain severity 1.7 1.7/’ 1.5
I I I
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Ulcer history

Vehicle 1% Amlexanox
(n=42 )

5% Amlexanox -
(n=79) (n=81 )

Recurrences per year
Average 11.1 10.3 10.8

Ulcers Per outbreak
Average 2.3 1.7 1.6

Anticipated days for
U[cer to heal

Average 9.9 8.7 9.9
P I I 1 IJ

2) Discontinuations and protocol violations: The distribution among
the treatment groups was as follows.

a

Discontinuations and protocol violations

Vehicle 1% Amlexanox 5% Amlexanox

Ulcers gone,
unable to return 1 1 0

Lost study material o 0 1

Returned after day s 1 7 0

Unable to return o 1 1

,

No patients were discontinued or dropped out because of an adverse
reaction.

3) Efficacy evaluations: A total of
efficacy on day 3 and 189 patients
day 5.

166 patients were evaluable for
were evaluable for efficacy on

.,,

/’
,
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a) Ulcer size: The mean ulcer size at baseline, days 3 and 5, andthe change in size at days 3 and 5 were as follows.

,

Ulcer size - day3

~ ~:~~’: (-) (1’1=66, -
1% Amlexanox 5% Adexanox

Baseline
Mean 8.6

Median
7.4

6.0
7.6

Range
5.0 5.7

— -.

OaJQ
Mean 6.9 5.8

Median 4.0
5.3

5.7
Range

4.0
—

Chanqe from baseline
Mean change -7.7 -1.7 -2.3

Mean % change -14.5%
MediaA % change

-5.5x -18.9%
-11.8% o -38.8%

% cured o 5% 12%

% worse 24% 23% 20%

B

II %cured

I %worse

U[cer size - day 5

I I
Vehic[e 1% Amlexanox 5% Am[exanox
(n=40) (n=70) (n=79)

7.7 I 7.5
4.8 I

7.9
4.5 5.5

—-

1
—

5.0 2.8
1.8

2.9
0.5 0.3

.—
I I

-2.7 -4.7 -5.0
-46.5% -53.2%
-66.7%

-58.3%
-88.0%— -93.8%

30%— 41% 43%

1CM 11% 9%——

.

.,,”

Data from those patients &o were cured prior to day 5 were carried
over and included in the’day 5 analysis; thus the baseline values
were different for the day 3 and the day 5 analyses.
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Statistical analyses were done on the mean change and the mean
percent change in ulcer size from baseline and on the percentage of
patients that were cured. At day 3 neither 1% nor 5% Amlexanox were
superior to the vehicle in these parameters. At day 5, both 1% and
5% Amlexanox were superior to the vehicle in the mean change from
baseline (p=().()33and 0.028, resPective~Y), but not in the mean
percent change from baseline nor in the percentage that were cured.
There was no significant difference in ulcer size reduction between
the 1% and 5% Amlexanox pastes.

The changes in ulcer size at days 3 and 5 were categorized as
follows.

Change in ulcer size - day 3

1%Amlexanox 5% Amlexanox Vehicle
Ulcer size * (n=66) ( n=66) (n=34)

Ma;ked improvement 13 (20%) 13 (20%) 6 (l&Z)

Moderate imp rovement 10 (15%) 18 (27%) 6 (18%)

Some imp rovement 7 (11%) 8 (12%) 6 (18%)

Little or no
i mprovement 21 (32%) 14 (21%) 8 (24%)

Worse 15 (23%) 13 (20%) 8 (2W)

Ulcer cure
Cured 3 (5%) 8 (12%)

Not cured 63 (95%) 58 (88X) 34 (!00%)

* Marked improvement = > 70% decrease
Moderate improvement = 41% to 70% decrease

Some iqmovement ❑ 10% to 40% decrease
Little or no improvement = 10% change

Uorse = > 10% increase

For patients with multiple ulcers, size = mean size

...

../’

/“
,/



“;. “

46

1! Change in ulcer size - day 5

1% Amlexanox 5% Amlexanox Vehicle
Ulcer size ● ( n=70 ) (n=79) (-40)

E ~~
Marked i rovement 44 (63%) 48 (61%) 20 (50%)

Moderate i rovement 8 (11%) 8 (10%) 4 (lo%)

Some i rovement 7 (lo%) 9 (11%) 5 (13%)

Liittle or no
rovement 3 (4%) 7 (9%) 7 (18%)

Worse 8 (11%) 7 (9!4) 4 (lo%)

Ulcer cure
Cured 29 (41%) 34 (43%) 12 (30%)

Not cured 41 (59%) 45 (57%) 28 (7W4)

n * Marked improvement = > 70% decrease
Moderate improvement = 41% to 70% decrease

Some improvement = 10% to 40% decrease
Little or no improvement = 10% change

Worse = > 10% increase

II For patients with multiple ulcers, size = mean size

No statistical analyses are
categories of improvement.

b) Pain scores: Baseline pain
5 was as follows.

provided for

and the change

the tabulations of

in pain on days 3 and

1% Amlexanox 5% Amlexanox Vehicle
(n=79) (n=81 ) (n=42)

II O (none)
--l

0 I 4 (5%) I o I
1 (mild) 36 (46%) 37 (46%) 15 (36%)

2 (moderate) 32 (41%) 35 (43%) 24 (57%)
./’”

,
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Pain assessment - day 3

1% Ardexanox S% Am[exanox Vehicle
(n=66) (n=66) (n=34 )

No pain 17 (26%) 23 (35%) 11 (32%)

Marked decrease 12 (18%) 11 (17%) 5 (15%)

Moderate decrease 12 (18%) 14 (21%) 3 (9%)

Slight decrease 7 (11%)
10 (15%) 3 (9%)

No change 10 (15%) 4 (6%) 6 (18%)

Slight increase 7 (11%) 4 (6%) 3 (9%)

Moderate increase 1 (2%) o 3 (9%)

Marked increase o 0 0
m Mean - 1.9 - 2.4 - 1.7

Median -2 -3 -2

Pain assessment - day 5

1% Amlexanox, 5% Amlexanox Vehicie
(n=70) (n=79) (n=40)

No pain 49 (70%) 55 (69%) 23 (58%)

Marked decrease 7 (lo%) 11 (14%) 2 (5%)

Moderate decrease 4 (6%) 7 (9%) 4 (lo%)

Slight decrease 2 (3%) 2 (2%) 6 (15%)

No change 4 (6%) 2 (3%) 3 (8%)

Slight increase o 3 (4%) 2 (5%)

Moderate increase 4 (6%) o 0

Marked increase o 0 0
Mean - 3.1 - 3.3 - 2.8 .-

Median -4 -4 -4
..=,

No statistical analyses are provid.ed for the tabulation of
categories of change.

c) Erythema scores: Simi’lar tabulations are provided for the
changes in erythema scores; these have not been reproduced here.
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d) Global score: The physician’s global assessment
was as follows. at days 3 and s

7

Physician’s global assessment - day 3

1% Amlexanox 5% Amlexanox
(n=66)

Vehicle
(n=66) (n=34)

4 - Ulcer healed 3 (5%) 6 (9%) 2 (6%)

3 - Marked improvement 18 (27%) 12 (18%) 9 (26%)

2 - Moderate improvement 9 (14%) 22 (33%) 3 (9%)

1- Slight improvement 13 (20%) 12 (18%) 7 (21%)

o- No change 14 (21%) 9 (14%) 4 (12%)

-1 - Uorse 9 (14%) 5 (8%) 9 (26%)
#

Mean 1.3 1.7 1.1

Median 1 2 1

Physic ian[s g~obal assessment - day 5

1% Amlexanox 5% Amlexanox Vehicle
(n=70) (n=79) (n=40)

4 - Ulcer healed 28 (39%) 31 (39%) 15 (3877)

3 - Marked improveNnt _ - 19 (26%) 26 (33%) 9 (23%)

2 - Moderate improvement 9 (13%) 4 (5%) 2 (5%)

1 - S[ight improvement 6 (9%) 13 (16A) 9 (23%)

O - No change 4 (6%) 1 (l%) 1 (3%)

-1 - Worse 5 (7’%) 4 (5%) 4 (lo%)

Mean 2.6 2.8 2.4

Median 3 3 3

No statistical analyses are provided for the tabulations “of
categories of improvement.

./,’

/’
,/

/.’
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e) Comparative efficacy scores: A summary of the p values for the
statistical analyses of between group efficacy comparisons of the
mean scores is as follows.

Betkieen group efficacy comparisons (p values)
Baseline

1% Amlexanox 5% Adexanox 1% Vs 5%
vs vehicle vs vehicle Amlexanox

U[cer size —

Erythema ns ns ns

Pain ns ns ns

—

Between group efficacy comparisons (p values)
Day 3

R

1% Am[exanox 5% Amlexanox 1% Vs 5%
vs vehicle vs vehic[e Amlexanox

Ulcer size
Change ns ns ns

% change ns ns ns
Cured ns ns ns

Erythema ns 0.020 ns

Pain ns ns ns

Globa( score
Median ns ns ns
Cured ns ns ns

Between group efficacy comparisons (p values)
Oay 5

1% Am[exanox 5% Amlexanox 1% Vs 5%
vs vehicle vs vehicle Amlexanox

Ulcer size
Change 0.033 0.028 ns
% change ns ns ns

Cured ns ns ns

Erythema ns ns ns

Pain ns 0.033 ns

Globalscore
Median ns ns ns
Cured ns ns ns

A

---

/
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4)
be

Adverse experiences: The adverse events which were considered to
Possiblv or ~robably related to the test medications were mild

transient &yne~s of the mouth in one patient on 1% Amlexanox, and
mild transient stinging of the mouth in another 1% Amlexanox
patient.

Reviewer’s comments: ln summary, the results of the efficacy
parameters for the comparison between 5% Amlexanox and the vehicle
in Study 102, on which statistical analyses were performed, were as
follows:

a) Percentage of patients with healed ulcers: The percentage of
patients with ulcers healed with Amlexanox was not significantly
greater than with the vehicle at either of the two time points
studied.

b) Mean change in ulcer size: At the end of the treatment period
Amlexanox was superior to the vehicle in the mean change from
baseline, but hot in the mean percent change from baseline.

The estimated median times for healing and for resolution of pain
apparently were not subjected to statistical analysis.

It is the conclusion of this reviewer that the results of this
study do not demonstrate effectiveness for the labeling claim that
the product accelerates the healing of aphthous ulcers.

V. Pooled results of Studies 106 and 102.

The sponsor felt that there was sufficient justification for
combining the data from these two studies, based on the
similarities in study design, inclusion/exclusion criteria, dosing,
and efficacy evaluations. The treatment duration differed in the
two studies (4 days vs 9 days) , so the analyses of the pooled data
were performed on the day 5 data. Results of the pooled studies
were as follows.

1) Patient population: A total of 383 patients participated in
Studies 106 and 102; this comprised 141 patients on 5% Amlexanox,
79 patients on 1% Amlexanox, 101 patients on the vehicle, and 62 -’”
patients who received no treatment. Of.these, 132 patients treated
with 5% Amlexanox and 91 patients treated with the vehicle were
evaluable for efficacy at, day 5. Eleven of the patients were
treated in both studies, and two of the sites participated in both
studies, which were conducted several months apart.

2) Demographics and baseline disease characteristics: The two
groups were comparable in racial composition, but a larger
proportion in the vehicle group were female. The numbers of ulcers
per patient at entry appear to be comparable in the two groups.
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Other characteristics, including the mean
ulcer size and pain severity at baseline
are provided for the separate studies,
studies.

age, age
in each
but not

range, and mean
treatment group
for the pooled

3) Efficacy parameters: The percentages of patients healed, based
on ulcer size measurements, and the percentage of patients with
complete resolution of pain, on days 3 and s, were as follows.

Patients with healed ulcers
U leer size measurements

5% Aml exanox Vehicle P value

Day 3 14/122 (12%) 8/86 (9.3%) NS

Day 5 62/132 (47%) 30/91 (33x) 0.023

Patients with reso~ution of pain

5% Amlexanox Vehicte p value

Day 3 ~6/122 (38%) 27/86 (31%) NS

Day 5 95/131 (73%) 51/91 (56%) 0.01

The percentages of patients that were healed, based on the
physician’s improvement assessment, were as follows.

The median

Patients with healed ulcers
Physician i mprovement assessment

5% Amlexanox Vehicle P va 1ue

Oay 3 13/122(11%) 6186(?%) NS

Oay5 54/131(41%) 30/90(33%) 0.13

time to healing was not analyzed.
./,

Reviewer’s note: In summary, the pooled data for Studies 106 and
102 show a significantly larger percentage of patients in the
Amlexanox group with healing of the ulcers and with resolution of
pain at day 5 as compared ~o the vehicle group. In the physician’s
assessment of improvement there was no difference between the
Amlexanox and the vehicle groups at day S.

There is a question which needs to be addressed by the statistician
as to whether these two studies may be pooled, in view of the
differences in treatment duration and effectiveness variables. The
comparability of the demographic and baseline disease



characteristics, in particular the mean ulcer size and pain
severi ty, also needs to be assessed. The median time to healing,
which is the primary efficacy variable in Studies 107 and 108, in
accordance with the labeling claims, has not been provided for the
pooled Studies 106 and 102. Thus, the analysis of the pooled data
does not appear to contribute to an evaluation of the effectiveness
for the labeling claims.

Labelin~ review

The indication in the proposed package insert is

This reviewer feels that the margin of acceleration of healing over
that with the ,vehicle as demonstrated in the clinical studies is
not clinically significant, and thus the product should not be
approved. Further labeling review is therefore deferred. .

Summary and evaluation

The product is felt to be safe, but is not felt to be sufficiently
efficacious for the labeling claims.

Safetv

The safety studies consist of cutaneous irritation, sensitization,
local and systemic tolerance, and pharmacokinetics.

a. Cutaneous irritation. The cutaneous irritation study was
performed on 25 subjects, using occlusive applications of the
product and the vehicle for three consecutive days. One subject
developed a contact dermatitis with both the active product and the
vehicle after the first application. There were otherwise no
reactions with 5% Amlexanox paste, while several subjects showed
faint reactions with the vehicle.

We usually require that a cutaneous irritation study be a repeat,.
insult study of 21 days duration; however, it is felt by this
reviewer that this study, together with the repeat insult patch
testing performed in the sensitization study, is adequate to
conclude that the product has a low potential for cutaneous
irritation.

.
/
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b. Sensitization. This was performed on 195 subjects, according to
a standard protocol for cutaneous sensitization. In the induction
phase the product and the vehicle were applied three times weekly
under occlusive patches for three weeks. There were no Feactions
with Amlexanox paste stronger than a faint, spotty erythema during -
the last few days of the induction period; a few subjects had a
mild to moderate erythema with the vehicle. With the challenge
patches there were no reactions that were indicative of
sensitization.

c. Cutaneous and systemic tolez-ante. This study was performed on
100 patients with aphthous ulcers, to determine the tolerance under
conditions of clinical use. Applications of 5% Amlexanox paste were
made to the sites of the ulcers and to any new ulcers that
developed, regardless of whether the ulcers healed, four times
daily for 28 days. Laboratory tests, including hematology and liver
and renal function tests, were performed at baseline and at one
week post-treatment. Results were that one patient developed a mild
local reactioh which was felt to be a contact mucositis, one
patient had transient mild nausea after application and also had
several ‘bumps’ at the area of application, and a third patient had
a transient rash of the hands, arms, and neck which was of
indeterminate etiology. There were no clinically significant or
drug-related alterations in the laboratory parameters.

It is felt that this study is adequate to demonstrate the safety of
the product under conditions of clinical usage.

d. Pharmacokinetic studies. These studies showed that steady state
levels are achieved by one week, and that accumulation did not
occur with further dosing. These studies are to be reviewed by the
Division of Biopharmaceutics.

e. Adverse experiences in clinical studies. The adverse experiences
in the clinical effectiveness studies were infrequent, mild, or
transient in nature.

Effectiveness ,...-

Four clinical effectiveness studies were performed, designated ,
Studies 107, 108, 106, and 102. For efficacy analysis the results””
of Studies 106 and 102 were pooled. Each study was a double blind,
multicenter, parallel group comparison of 5% Amlexanox paste with
the paste vehicle in patients with from one to three minor aphthous
U1 cers. Studies 108 and 106 also included an untreated group, and
Study 102 included a 1% ZWexanox group. In each study applications
were made QID; the duration of treatment was from four to ten days
in the various studies. In accordance with the proposed labeling
claims, the primary efficacy variable is considered to be the time
to healing. The results were as follows.
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1) Study 107: This study had 385 evaluable patients, and the
treatment duration was 7 days. The efficacy parameters were ulcer
size and categorization of the amount of ulcer pain. The median
time for healing was significantly less in the Andexanox group than
in the vehicle group; the estimated median time for healin~was 5.o
days in the Amlexanox group and 5.6 days in the vehicle group.

It is felt by this reviewer that an acceleration of healing by 0.6
days is not clinically significant, and is not sufficient to
justify use of the product. A statistical review is needed to
determine the validity of the methods of analyses for Studies 107
and 108, as described in the reviewer’s notes on Study 107.

2) Study 108: This study had 505 evaluable patients in the three
treatment groups, and the treatment duration was 8 days. The
efficacy parameters were as in Study 107. The median time to
healing was marginally significantly less in the Amlexanox group
than in the vehicle group, and was significantly less than in the
untreated group. The estimated median time for healing was 5.0 days
in the Amlexanok group, 5.7 days in the vehicle group, and 6.8 days
in the untreated group.

It is felt by ~his reviewer that an acceleration of healing by 0.7
days over that with the vehicle is not clinically significant, and
is not sufficient to ]“ustify use of the product.

3) Study 106: This study had 170 evaluable patients in the three
treatment groups, and the treatment duration was ten days. The
efficacy parameters were ulcer size, categorization of the amount
of ulcer pain, and a physician and patient assessment of
improvement t. The median time to healing in the Amlexanox group was
not significantly less than in the vehicle group. There was no
difference between Amlexanox and the vehicle in the physician or
patient assessment of improvement.

4) Study 102: This study had 189 evaluable patients in the three
treatment groups, and the treatment duration was four days. The
efficacy parameters were ulcer size, categorization of ulcer pain,
and a physician global assessment. Statistical analyses of the
median time to healing are not provided. There was no significant
difference between Amlexanox and the vehicle in the physician
global assessment.

/,’

5) Pooled Studies 106 and 102: These studies had 223 evaluable
patients in the 5% Amlexanox and vehicle groups. The validity of

pooling of these data needs’to be assessed by the statistician, for
the reasons given in the ‘reviewer’s notes on the pooled studies.
The median time to healing is not provided, and so it is felt that
the analysis of the pooled data does not contribute to an
evaluation of the effectiveness for the labeling claims.

The NDA is currently under review by our statistician.
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.... Recommends tions: It is recommended that this application for 5%

And exanox paste for the treatment of aph thous U1cers not be
approved.

Phyllis A. Huene, M.D.

cc : Orig NDA
HFD-540
HFD-540\Huene

...

.,,

./”





NDA 20-511

Evaluation of Pharmacology and Toxicology Data
Division of Topical Drug Products, HFD-540

NDA: # 20-511 (Resubmission Dated April 19, 1995)Amendment No. 1

Date Submitted: July 31, 1995

Date CDER Received: August 2, 1995

Assigned Date: August 14, 1995

Date Review Completed: August 1995

Date Review Accepted By Supervisor:

Name of Drug: Arnl;xanox Oral Paste, 5V0 CodeName:AA-673;CHX 3673

Chemical Name: 2-amino-7-isopropyl-5 -oxo-5H-[ 1] benzopyrano [2,3-b] pyridine-3-carboxylic
acid

Structure:

%m:o.
CH3 o

Molecular Formula: Cl~Hl~N20q ..

Molecular Weight: 298.30 ./,

Pharmacological Category: Antiallergicandanti-inflammatory;themechanismofactionfor
acceleratingthehealingofaph}housulcersisunknown

,

Sponsor: Chemex Pharmaceuticals, Inc Martha R. Chamey, Ph.D.
Fort Lee Executive Park 1 Vice President, Regulatory AiTairs
One Executive Drive Phone (201) 944-1449
Ft. Lee, NJ 07024
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Proposed Indication: Treatment ofaphthous ulcers ontheoral mucosal lining.

Dosage Form and Route of Administration: The 5V0oralpastek tobedabbedontheulcer
fourtimesaday,preferablyfollowingoralhygienetierbreakfast,lunchdinerandatbedtime.
Theprojectedmaximum humandosewouldbeapproximatelylmg/kg/day.

This amendment was to define what constitutes a dab of 5% Amlexanoxpastetobeappliedto
anulcer.A dab was described as an amount of paste squeezed from the tube which constituted a
line approximately 1/4 inch (0.5cm) long on a finger tip. A reasonable estimate of approximately
60 mg of paste per application was determined from patient use (data from five clinical trials). If
all of the paste was actually ingested by the patient, assuming a body weight of 60 kilograms, the
mean body burden [using 12.4 mg amlexanotiday per patient] would be about 0.2 mg/kg/day.
[ This would be equivalent to 6.7 mg/m2/day in a 1.88 m’ person]. The appropriate ifiormation
was incorporated into the package insert. The sponsor satisfactorily responded to the question.

Toxicologist

Original NDA
HFD-540
HFD-540/PharmfJWedig
HFD-540/MO/EToombs
HFD-540/Chem/EPappas
HFD-540/CSO/JHolmes

Concurrence Only
HFD-540/DD/JWMn,

P
/( Wzqs(

HFD-540/SPharm/AJa obs o~. SIIJ~‘-

.,. ”

,,‘
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Evaluation of Pharmacology and Toxicology Data
. Division of Topical Drug Products, HFD-540

NDA 20-511

NDA: ##20-511 (Resubmission Dated April 19, 1995)

Date Submitted: April 17, 1995

Date CDER Received: April 19, 1995

Assigned Date: April 21, 1995

Date Review Completed:

Date Review Accept?d By Superviso~

Name of Drug: Andexanox Oral Paste, 5?40 Code Name: AA-673; CHX 3673

Chemical Name: 2-amino-7-isopropyl-5 -oxo-5H-[1] benzopyrano [2,3-b] p@dine-3-carboxylic
acid

Structure:

...

Molecular Formula: ClbH14N@4
.,-”

Molecular Weight: 298.30

Pharmacological Category: Antialler@cand anti-inflammatory; the mechanism of action for
accelerating the hea.lhg of apfithous ulcers is unknown

Sponsor: Chemex Pharmaceuticals, Inc Martha R. Charney, Ph.D.
Fort Lee Executive Park 1 Vice President, Regulatory AfYairs
One Executive Drive Phone (201) 944-1449
Ft. Lee, NJ 07024
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Proposed Indication: Treatment of aphthous ulcers on the oral mucosal lining

Formulation: IrlErdlent Composition [% w/w)

Andexanox 5.0
Mineral oil, USP
Gelat~ NF
Pectin, NF
Carboxymethylcellulose sodium USP
Carboxymethylcellulose sodiuq USP
Glycerol monostearate,
White petrolatu~ USP
Benzyl alcohol, NF

#

Related Submissions:IND

NDA 89-066 Stiefel Research
NDA 19-940 Actinex-Chemex
DMF

Dosage Form and Route of Administration: The 5V0oralpaste(formulationnotedabove)k
tobedabbedontheulcerfourtimesaday,preferablyfollowingoralhygienetier
breakfast,lunch,dimerandatbedtime.Theprojectedmaximum humandoseWouldbe
approximatelylmgk~day.

The pharmacology and pharmacokinetic studies have been previously summarized by Dr.
Browder in the original review of IND . The following
studies were reviewed under IND

1) Acute Exposure Oral’Toxicity Study With 5V0CHX 3673Cream (PH 402-CX-001 - -“
88; GLP).

2) Acute Exposure Dermal Toxicity Study In Rabbits With 5% CHX 3673 Cream (PH
22-CX-001-88; GLP). ‘

3) Primary Dermal Irritation’’’StudyWith 5% CHX 3673 Cream (PH 420-CX-001-88;
GLP).

4) Delayed Contact Hypersensitivity Study In tilnea Pigs With CHX 3673 Cream (PH
424-CX-001-88; GLP).

5) Hamster Cheek Pouch Irritation Study (Multiple Dose) With CHX 3673 (PH418-
CX-001 -90; GLP).
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6) 8-Day Dermal Toxicity Study In Rabbits With CHX 3673 Cream (PH 430-CX-O01-
88)

Review Objectives: To assist in the safety evaluation of a 5% oral paste preparation for the
treatment of aphthous ulcers by the evaluation of nonclinical laboratory studies for
clinical studies.

Index Of Preclinical Studies:

Acute Evaluations
Oral, dermal, skin and sensitization

Subacute Evaluations
5 Week Oral Toxicity Study In Rats
26 Week Oral Toxicity Study In Rats
5 Week Oral Toxicity Study In Beagle Dogs
5 Week Oral Toxicity Study In Beagle Dogs Followed By 5 And 10 Week

Recovexy Periods
26 Week Oral Toxicity Study In Beagle Dogs

Chronic Studies
18 Month Dietary Oncogenicity Study In Mice
2 Year Dietary Oncogenicity Study In Rats

Special Toxicity Studies
Nasal Mucosrd Irritation Study In Rats
5 Week Toxicity Study Of AA-673 Into The Nasal Cavity In Rats
Ocular Irritation From Repeated Instillation
Ocular Toxicity of Aged M-673 Ophthalmic Solution+ Weeks Of Instillation
Four Week Ocular Toxicity of AA-673 Ophthalmic Solution In Rabbits

..

Reproductive Studies
Segment I In Rats

.,’”

Segment II In Rats and Rabbits
Segment III In The Rats -

Mutagenicity Studies ‘
Ames Test
Micronucleus Test-Mouse

Absorption And Kinetic Studies
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Protein 13indmgAnd Erythrocyte Distribution

Tissue Dktribution And Accumulation Studies

Enzyme Induction

Metabolism

Excretion

Nasal Administration

Inttiocular Penetration

Acute Studies
.

1) Acute Toxicity Of AA-673 In Mice And Rats (Repofi # A-16-145, GLP)

Laboratory
Number of Animais: 10/sex@oup
Animal Strain: Mice-Ta:IC~ Rats-Jcl:Wistw
The test material was suspended in 5V0 gum arabic. The animals were observed for 7 days

afier treatment and then necropsied. The LD50 (95°/0confidence limits) was found to be:

Mouse- mgkg

Subcutaneous injection

Intraperitoned injection

Oral gavage

RATnm~g

Subcutaneous ~jection

Male

33 10(2960-3680)

480(440-520)

2370(2160-2540)

Male

1560(1320-1 820)

520(470-560)

ca 10000

Female

3760(3370-4200)

450(410490)

2320(2120-2540)
.<

Female

1400(1180-1620)

Intraperitoned injection

Oral gavage

A difference in LD50 values was noted between rats and mice. The major clinical

500(460-540)

ca 10000
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signs noted tier treatment were decreased activity and respiratory depression. The study
is acceptable for its intended purpose.

2) Acute Oral Toxicity Study In Rats (Report # 70903807; GLP)

Laboratory: .

Number Of Animals: 5/sex/group

Animal Strain: Sprague Dawley, Charles Rivers

Study Design: The test material was suspended in 0.5% hydroxypropyl methylcellulose. The
rats were observed for 14 days following dosing and then necropsied.

Results: The LD50(rng/kg) and 95% confidence limits were found to be : Male-5000(3346-
7473) female-2828(1 964-4073). Combined values were 3810 mglkg. The major clinical
sign noted afier dosing was hypoactivity. The study is acceptable for its intended
purpose.

3) Acute Dermal Toxicity Study In Rabbits (solution of Amlexanox; Report # 70903808
GLP)

Laboratory: .

Number Of Animals: 5 males and 5 females

Animal Strain: New Zealand Albino

Study Design: The testmaterialwasdissolvedintrolamineandwatertoyielda 10’%solution
whichwasappliedat2grn/lcg.One-halfoftheanimalshadabradedskinsites.A pilot
study using two animals per sex indicated no mortality.

..

Results: The study using 10 animalsindicated no mortality at 2 @g. This study is
acceptable for its intended purpose.

4) Publication- Hai~z etal,Allergenichyandtolerogenichyofamlexanoxintheguineapig,
Contact Dermatitis, 1994; 31:31-36. @d administration of amlexanox prior to sensitization
resulted in complete non-responsiveness. It is proposed that a substantial reduction in the risk of
sensitization from the use of an ophthalmic solution containing amlexanox maybe achieved by
the prior oral administration of tablets containing this drug.

Subacute Evaluations
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1) Five Week Oral Toxicity Study of AA-673 In Rats (Report A-16-146; GLP)

Laboratory:

Number Of Animals: 10 males and 10 females per group

Animal Strain: Ta:Wistar

Dose Levels: 0,40,200 and 1000 mg/kg/day

Formulation: The compound was mixed with gum arabic and suspended in distilled water at
concentrations of O, 0.8,4 and 10“A(w/v) to correspond to the O, 40, 200 and 1000
mg/kg doses-i.e. 10, 5, 5 and 10 ml/kg/ day respectively.

Route: Oral gavagea once a day.

Study Design: The rats were dosed 7 days a week for 5 weeks. The water intake and 24 hour
urine volume were determined for 5/sex/group at the beginning and end of the study.
Body weight and food consumption was determined weekly. A urinalysis was peflonned
on 5/seflgroup toward the end of the treatment period. Hematology and serum chemistry
was evaluated on all animals (fasted) at the krmination of treatment. Apiece of liver was
taken at necropsy from 5/sex/group for determination of enzymatic activity. At necropsy
16 organshnima.1were weighed from 10/sex/group and 21 tissueshnimal were
processed for histology from 5/sex&oup. Kidney and liver tissue from one male in the ~
control group and two males in the 1000 mgkg group was examined with an electron
microscope.

RESULTS

Mortality: One male in the 200 mgkg group died during the course of the evaluation due to a
technical dosing error-i.e. not treatment related . .,

Clinical Observations, Body weight, Food Consumption, Urinalysis, Urine Chemistry,
Water Intake, Urine Volume, Hematology, Hepatic Drug Metabolizing Activity:

No treatment related findings.

Organ And Organ-to-Body Weights: A significant increase in the mean absolute and relative
to body organ weight was noted for the cecum and stomach in the animals treated with
1000 m@kg. This was considered to be treatment related.
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Serum Chemistry: The alkaline phosphatase levels were significantly increased in the males and
females given 1000 mg/kg as compared to the controls. This was a treatment related
effect not noted in other groups.

Gross Necropsy: A treatment related white-yellowish mucous was obsenmd on the surface of
the gastric mucosa of almost all females and one male in the 1000 mgkg group. This
was not noted in the other groups.

Histopathology: Treatment related findings included the following in the 1000 mg/kg group:

Glandular stomach-
6 animals- thickening of mucosa with hypersecretion
5 animals- dilation of glandular lumen --

Forestomach-
2 animals- hyperplasia of mucosa

Cecum-
4 animals- hypertrophy and desquarnation of epitheliums

Electron Microscopy: A slight dfiation of the bile cuniculi in the liver was seen at a dose of
1000 mg/kg.

Summary: The no adverse tiect level of AA-673 from this evaluation is 200 mgkg. The target
organs appear to be the cecum and the glandular stomach at a dose of 1000 mgkg-i.e.
pathological changes and weight increases. Electron microscopic changes were noted in
the liver and a significant elevation in serum alkaline phosphatase was noted at this dose
level. All of these changes were minimal in nature. The study is acceptable for its
intended purpose.

2)26 Week Oral Toxicity Study Of AA-673 In Rats (Report # A-16-185; GLP)

Laboratory:

Number Of Animals: 12 males and 12 females per group

.,’”

Animal Strain: Jcl:Wlstar Rats z‘

Dose Levels: O,30, 100 and 300 mgkglday

Formulation: Dietary admix. Test diets were made up weekly.
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Route: Oral

Study Design: Animals were fed diets containing the drug for 26 weeks. Clinical signswere
monitored daily, food consumption 2 X week and body weight weekly. Five males and 5
females had a urinalysis done pretest and during weeks 6, 14 and 26. Hematology and
serum chemistxyevaluations were done on fasted animals at necropsy. All animals were
necropsied and organ weights were obtained. Histopathological evaluation was done
on 5 males and 5 females from each group. Liver from the control and the 100 and 300
mg/kg groups was examined under an electron microscope.

RESULTS

Mortality: No treatment related mortality occurred. There were two incidental deaths.

Diet Analysis: Concentrations of AA-673 were analyzed during weeks 5, 10, 15,20 and 25 and
found to be within 88 to 113% of theoretical. &4-673 was stable in the CE-2 rat chow
for 2 weeks at room temperature. No homogeneity data were given.

Dietary Intake: The group mean dietary intakes were close to theoretical. Some of the ranges
were outside of 10O/O.

Clinical Observations, Urinalysis, Hematology, Body Weight, Gross Necropsy
Observations and Histopathological Analysis:

No treatment related effects were noted on any of these parameters.

Food Consumption: Males in the 300 mgkg group consumed significantly more food than the
control animals for most weekly periods up through 15 weeks. Females receiving the
same dose did not.

Organ Weights: An increase in the cecum weight was noted only in the males receiving 100
and 300 mgkg. No histopathological change was seen in the cecum or the other parts of
the gastrointestinal tract indicating this effect was not treatment related. .-

Serum Chemist~: A significant increase was noted in the mean alkaline phosphatase levels -“
only in the males given 300 mglkg.

Electron Microscopy: A slight dilatation of the bile canalicdi in the centrolobular hepatocytes
was seen in one male given 300 mgkg and was considered to be treatment related.

Summary: The no effect level of AA-673 appears to be 100 mgkg due to the elevated serum
alkaline phosphatase and the dilated bile cuniculi in the males given 300 mg.kg. The
study is acceptable for its intended purpose.
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3) Five Week Oral Toxicky Study Of AA-673 ~ Beagle Dogs (Report A-16-136; GLP)

Laboratory:

Number Of Animals: 3 males and 3 females per group

Animal Strain: Canine, beagle;

Dose Levels: O, 10,30 and 100 mg/kg/day

Route: Orally in the morning by gelatin capsule containing the pure drug

Study Design: The dogs were dosed 7 days a week for 5 weeks. Food consumption was
determined daily and body weight 2 x weekly. Clinical observations were done pre dose
and 1 and 6 hours post dosing. Physicals, ophthalmic examinations (internal and
external), hematology evaluations including clotting times, urinalysis and water intake
were done pretest, during the midpoint and at the end of the study. Serum chemistry
was done pretest and weekly. Blood for plasma drug levels was taken 2, 10 and 24
hours post dosing on drug day 36. Liver tissue from all dogs was assayed for drug
metabolism (hydroxylase and N-demethylase). Organ weights were obtained at necropsy
from all animals and 25 tissueshmimal werk prepared for histological examination.
Selected liver samples were silver stained and selected liver and kidney tissues were
prepared for enzyme histochem.istry.

RESULTS

Mortality: No treatment related deaths occurred.

Body Weight, Clinical Signs, Food Consumption, Physical Examinations,
Ophthalmological Examinations, Hematology and Prothrombin Times, Urinalysis, Water
Intake, Hepatic Drug Metabolism, Organ Weights, Hepatic Silver Stains and Enzyme .
Histochemistry of Kidney:

No consistent or distinct treatment related effects were noted. .

Serum Chemistry: Ornithine carbamyl transferase, alkaline phosphatase and glutarnic pyruvic
transaminase were increased in the 100 mgkg group. This was treatment related.

Plasma Levels Of AA-673: Peak plasma concentrations were reached about 2 hours post
dosing. The drug blood concentrations indicated that the increase in plasma levels was
greater than the increase in dose.

Gross Necropsy: A slight discoloration of the liver in two males and two females given 100
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m@g was noted.

Histopathology: Treatment related finding in the 100 mgkg group included- -
Proliferation of the bile ducts accompanied by fibroplasia in the peripheral zone of the
liver lobule; atrophy and degeneration of the hepatocytes in close proximity to this
lesion; hypertrophy of the epitheliumsof the gallbladder.

Enzyme Histochemistry: An increase in alkaline phosphatase activity of the proliferated bile
ducts was noted in animals given 100 mgkg.

Summary: Hepatotoxicity was noted at the 100 mgkg dose. The no effect level appears to be
30 mgkg. This study is acceptable for its intended purpose.

4) Five Week Oral Toxicity Study Of AA-673 In Beagle Dogs Followed By 5 And 10 Week
Recovery Periods (Report # A-16-486; GLP)

Laboratory:

Number Of Animals: 6 females in the control group and 9 females in the treatment group

Animal Strain: Canine, beagle;

Dose Level: Oand 100 mgkg

Route: Orally in the morning by gelatin capsule containing the pure drug

Study Design: The dogs were dosed 7 days a week for 5 weeks followed by a recovery period
of 5 and 10 weeks. Food consumption and clinical observations were done daily. Serum
chemistry was done pretest and at the end of the dosing and recovery periods. Two
control and three treated animals were necropsied at the end of treatment and after 5 and
10 weeks of no dosing. Organ weights were obtained at the end of the M-673 dosing
period and the 5 week recove~ period. Liver and gallbladder tissue were prepared for.
histological examination. Liver tissue was prepared for enzyme histochemistry and
electron microscopic examination.

Mortality: No treatment related mo~ality occurred.

Clinical Signs: Most of the AA-673 dosed animals occasionally vomited undigested food
throughout the treatment period.
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Body Weight: Some animals showed a slight decrease during the dosing period which returned
to expected values during the recovery period.

Serum Chemistry: Omithine carbamyl transferase, alkaline phosphatase and glutamic pyruvic
transaminase were increased in the treated animals at the end of the dosing period. The
values were in the expected range 5 weeks after cessation of dosing.

Gross Necropsy: A slight discoloration of the liver surface was noted in 2 of the treated dogs
afler 5 weeks of dosing. This was not noted in any of the recove~ dogs.

Histopathology: Hypertrophy of the bfle duct epitheliurq proliferation of peri-bile duct
connective tissue and atrophy of hepatocytes around interlobular comective tissue was
noted in all of the treated animals. After 5 weeks of recovery the only finding was a
slight increase in the interlobuktr connective tissue in one dog. This change was not
observed after 10 weeks of recovery.

Enzyme Histochemistry: A marked increase of alkaline phosphatase activity was noted in the
bile cuniculi of the 3 treated dogs. This activity returned to expected values after the 5
week recovery period.

Electron Microscopy: A protrusion of hepatocytes into the bile cuniculi noted at the end of the
dosing period was absent in the dogs after 5 weeks of recovexy.

Summary: Hepatotoxicity noted afier treatment with 100 mglkg for 5 weeks was absent 10
weeks afier no dosing, indicating complete recovery. The study is acceptable for its
intended purpose.

5)26 Week Oral Toxicity Study In Beagle Dogs (Report # A-16-187; GLP)

Laboratory: .

Number Of Animals: 3/ sex/group

Animal Strain: Canine, beagle;

Dose Level: 0,3, 10 and 30 mg/kg/day

Route: Orally in the morning by gelatin capsule containing the pure drug

Study Design: The dogs were dosed 7 days a week for 26 weeks. Food consumption was
determined daily and body weight approximately weekly. Clinical obsemations were done
pre dose and 1 and 6 hours post dosing. Physicals, ophthahnic examinations (internal and
external), hematology, prothrombin times, serum chemistry, urinalysis, 24-hour water
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intake and urine volume were done pretest and during weeks 5, 13 and 26. All animals
were subjected to a complete necropsy and their organs were weighed. Tissues from all
animals were examined histologically. Enzyme histochemistry was done on liier tissue
from all treatment groups. Liver tissue from the control and 30 mgkg group was
examined with an electron microscope.

RESULTS

Mortality, Body Weight, Food Consumption, Clinical Signs, Physical Examinations,
Ophthalmological Examinations, Hematology, Prothrombin Times, Serum Chemistry,
Urinalysis, 24-Hour Water Intake and Urine Volume, Gross Necropsy, Organ Weight,
Histopathology and Electron Microscopy:

No consistent or distinct treatment related changes were noted.

Enzyme Histochemistry: A slightincreaseinalkalinephosphataseinthebilecuniculiofthe
centralpartoftheliverlobuleofoneoftwomalesinthe30mg/kggroupwasnoted.

Summary: The maximum non-toxic dose level in this evaluation was 30 mg/kg. This study is
acceptable for its intended purpose.

CHRONIC STUDIES

1) 18 Month Dietary Oncogenicity Study In Mice With AA-673 (Report # 295-060; GLP)

Laboratory:

Number Of Animals: 50/sex/group; 6 weeks old at study initiation

Animal Strain: mouse, BGC~Fl,ChidesRkm, .

Dose Levels: 0,3, 10,30 and 100 mgkg
.----

.,,

Formulation: Dietary admix. Test diets were made up weekly. Homogeneity studies indicated a
20 minute mix resulted in preparations that assayed plus or minus 10% of theory for AA-
673 consistently. Stability studies indicated the AA-673 was stable{ plus or minus 5% of
theory)inPurinaCertified’Chow#5002underlaboratoryconditionsoveraperiodof10
days.ThetwolotsofAA-673 usedformixingthedietswereassayedatthebeginning
ofeachusespanandfoundtobe99.9°/0pure.The sponsor provided analytical data
indicating that AA-673 was stable at room temperature for at least two years.

Pilot Study: A 17 week dietary dose range finding study in this strain of mouse was conducted
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at using dose levels of O,25, 50, 100, 200, 500 and 1500 mgkg (the latter two
dosage levels from study week 14, and representing a change in the 25 and 50 mg/kg/day
dose levels). A treatment related toxic nephrosis was noted beginning at a dosii of 100
mg/kg . This effect increased in incidence and severity with increasing dose. No other
treatment related effects were seen.

Study Design: Animals were fed the diets for 78 weeks. Food consumption and bodyweight
were determined pretest, weekly during the fist 14 weeks and thereafter evexy2 weeks.
Food efficiency was determined for the first 14 weeks. Clinical observations were done
daily. Hematology evaluations were done at term and if possible on animals in extremis.
All animals were subjected to a complete necropsy. A complete set of tissues was
prepared for histopathological evaluation from the control and 100 mgkg dose group,
all animals that died or were sacrificed in extremis, plus all tissue masses with regional
lymph nodes, gross lesions and the kidneys from the 3, 10 and 30 mg/kg groups.

6

RESULTS

Compound Consumption and diet analysis: The mean weekly compound consumption of all
the AA-673 treated groups was within 10OAof theory except for four instances during the
78 week treatment period. Diet assays every four weeks for A4-673 concentration in all
groups indicated only six diet mixes that were greater or less than 10VOof theory.

Mortality, Clinical Signs and Food Consumption: No treatment related effects were noted on
these parameters.

Body Weight: No consistent treatment related effect was noted. In the males given 100 mg/kg
there was a decrease in body weight in the last 6 months of treatment.

Hematology: A significant decrease in erythrocytes, hemoglobin and hematocrit were noted in
the males given 100 mgkg. This was not noted in the corresponding female group.

Gross Necropsy Observations: Males in the 100 mglkg group had an incidence of 35/50 with
granular kidneys. This treatment related effect was not noted in the females.

.,

Histology: Toxic nephrosis of the kidney was noted in 50/50 males in the 100 mg/kg group.

Summary: The test material, AA-673Ywas determined to have no tumorigenic effect. The no
effect level for toxicity to the~dney was 30 mghcg. This study is acceptable for its
intended purpose.

2) Two Year Dietary Oncogenicity Study In Rats With AA-673( Report # 295-058; GLP)
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Laborato~: .- .

Number Of Animals: 50/sex/group; 5 weeks old at study initiation

Animal Strain: Charles Rivers Fisher 344 rats

Dose Levels: 0,25,80 and 250 mg/kg/day

NDA 20-511

Formulation: Dietary admix. Test diets were made up weekly. Homogeneity studies indicated a
10 minute mix resulted in preparations that assayed plus or minus 10% of theory for ~-
673 consistently. Stability studies indicated the AA-673 was stable (plus or minus 5% of
theory) in Purina Certified Chow #5002 under laboratory conditions over a period of 10
days. The three lots of AA-673 used for mixing the diets was assayed at the beginning of
each treatment span and found to be 99.9% pure. The sponsor provided analytical data
indicating thatAA-673 was stable at room temperature for at least two years.

Pilot Study: A 13 week dieta~ ranging finding study in Fisher 344 rats was conducted at
using dose levels of O, 125, 250, 500 and 1000 mgkg. Body weight was decreased

at 1000 mgkg. Serum levels of alkaline phosphatase, glutamic oxaloacetic transarninase
and glutamic pyruvic transaminase were increased in the males given 500 mg/kg and in
both sexes at 1000 mgikg. Histopathological evaluation of the liver indicated dilation of
the extrahepatic and common bile ducts, bile duct hyperplasi~ cholangitis, necrosis and
pericholangitis. These were seen in both sexes at 1000 mg/kg and in the males at 500
mg/kg. Females at 500 mgkg indicated only one trace instance of perichokmgitis as did
the males at 250 mgkg. The dose of 125 mgkg did not appear to produce any toxic
effects.

Study Design: Animals were fed the diets for 104 weeks. Food consumption and body weight
were determined pretest, weekly during the Iirst 14 weeks and thereafter every 2 weeks.
Food efficiency was determined for the first 14 weeks. Clinical obsenations were done
daily. The animals were palpated for masses weekly. Hematology evaluations were
performed on animals at term and on ones that were sacrificedfi extremis. All animals -
weresubjectedtoacompletenecropsy.A complete set of tissues was prepared for
histological evaluation from the control and 250 mglkg dose group and all animals that ..
died during the course of the study or were sacrificed in extremis. All tissue masses with
regional lymph nodes, all gross lesions, liver and adrenals from all animals were also
prepared for histopathological ~amination.

RESULTS

Compound Consumption And Diet Analysis: The mean compound consumption of all the
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AA-673 treated groups was within 10% of theory except for three 2 week periods when
it exceeded the 10VOover the 104 weeks period. Dkt assays every four weeks for M-673
concentration in all groups indicated 14 values which were less than 10% of theq-i.e. 11
in the 80’s and 3 in the high 70’s.

Mortality, Hematology, Clinical Signs, Food Consumption And Food Efficiency: No
treatment related effects were noted on these parameters.

Body Weight: There was a fkquent significant decrease in body weight of the males given 250
mg/kg the second half of the study. The actual difference was small, 6°/0. This was
occasionally noted in the high dose females.

Gross Necropsy Observations: Dilatation of the extrahepatic bde duct was noted in males given
250 mg/kg as well as an increase in eye lens discoloration.

Histology: Promine~t biliasy changes were noted in the males from the 250 mgkg group. They
included cystic dilatation, calculus formation and inthrnrnation of the extrahepatic bde
duct. Cholangitis and pencholangitis was noted in the liver. This effect was limited to a
slight increase in pericholangitis in the females given 250 mg/kg.

Summary: The test material AA-673 was determined not to be carcinogenic. The no effect level
for toxicity was determined to be 80 mglkg. This study is acceptable for its intended
purpose. See attached CAC forms for the rat and mouse.

SPECIAL TOXICITY STUDIES

1) Nasal Cavity Irritation Study Of AA-673 Nasal Solution After Forced Deterioration
(Report # A-16-527). Only a summary report was available. The irritation potential of a
deteriorated sample of AA-673 introduced into the nasal cavity of Jcl:Wktar rats 4 X/day
for ]4 days was evaluated. It was concluded that no irritation was produced by the -
deteriorated AA-673 applied to the nasal mucosa of rats under the test conditions. -,

2) Nasal Mucosal Irritation Study Of AA-673 Nasal Solution After Forced Deterioration
In Rats (Report # A-16-585;GLP) ,

Laboratory:

Number Of Animals: 1IO/group

Animal Strain: Jcl:Sprague Dawley Rats
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Duration Of Dosing every 15 minutes for a total of nine times in one group
every 2 hours daily for 14 consecutive days

Dose Levels: 25 ul instilled in the lefl nostril per dose-AA-673 nasal solution
or saline

Study Design: The animals were dosed and observed for clinkal signs twice daily during the
treatment period and once daily during the following observation period. They were weighed
weekly. One and 7 days tier the last instillatio~ 5 animals/group were sacrificed. The nasal area
was prepared for histological examination.

a

RESULTS

No abnormalities were noted in clinical signs or at autopsy in either group of treated rats.
Histopathological exarnimtion of the nasal tissues indicated that AA-673 did not cause irritation.

Summary: A deteriorated M-673 nasal solution does not cause irritation to the nasal tissues.
The study is acceptable for its intended purpose.

3) Five Week Toxicity Study Of AA-673 Delivered Into The Nasal Cavity In Rats (Report
#A- 16-274; GLP)

Laboratory:

Number Of Animals: 5/sex/group

Animal Strain: Jcl:Sprague Dawley Rats

Duration Of Dosing: 5 Weeks, 7 days a week, 4 times a day. Each dose volume was 0.025 mL -~

Dose Levels: Saline control, 0.1 mL/rat/day
vehicle control, 0.1 n+jratlday
AA-673 0.1 mglratiday; 0.1 rnL/ratfday
AA-673 0.25 mgiratJdaK 0.1 mL/ratJday

Route: The solution was delivered 4 times a day to the left nasal cavity by means of a
micropipette through the nostril.
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Study Design: Animals were treated 4 times a day for 5 weeks. Clinical observations were noted
daily. Body weights were taken on the O, lst, 3rd and 7th day and then twice weekly. A
complete necropsy was conduced on each animal and the organs were weighe& The upper
respiratory tract of each animal was prepared for histology and stained with three stains.

RESULTS

Mortality, Body Weight, Clinical Observations, Organ Weights and Gross Necropsy
Observations:

No treatment related effects were note.

Histopathology: A very slight increase in the number of goblet cells in the respiratory region of
the nose was noted in the animals treated with 0.25 mg/rat/day. However, there was no
dose response relationship and this effect was also seen in the vehicle and saline controls.
There were no changes indicative of degeneration of the cells.

Summary: The local irritative effect of AA-673 solution is very slight. The study is acceptable
for its intended purpose.

4) Ocular Irritation Study Of AA-673 Ophthalmic Solution In Frequent Instillation In
Rabbits (Report # AA-673/S-TX02)

Laboratory: “

Number Of Animals: 9

Animal Strain: Japanese white aboriginal rabbits

Dose: several drops of the 1.O’XOAA-673 ophthalmic solution

Route: instillation in the conjunctival sac of the right eye
.,,

Study Design:
Group 1-3 rabbits- 32 topical installations in the eye at 15 minute intends for a
day /’

Group 2-3 rabbits- 16’’topicalinstallations in the eye at 30 minute intends for a
day
Group 3-3 rabbits- not used

The eyes were examined before treatment and 30 minutes afier the last treatment. The
cornea was stained with fluorescein dye and examined at these times. The animals
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behavior was also monitored.

RESULTS

Chemosis and redness of the conjunctival and discharge were noted. No lesions were produced.
The irritation cleared up 24 hours after the last instillation. The study is acceptable for its
intended purpose

5) The External Ocular Toxicity Study Of Aged 0.25V0 M-673 Ophthalmic Solution By 4
Week Repeated Instillation In Rabbits(Report # AA-673/S-’IXO3)

Laboratory:

Number Of Animals: 5 males

Animal Strain: Japanese white rabbits

Dose: Two drops of an aged (5 days) 0.25% AA-673 solution or physiological saline

Route: Instillation in the eye

Study Design: Animals had U-673 (right eye) or saliie (left eye) instilled onto the eye 9 times
daily at 1 hour intervals for 28 days. The eyes were scored with the Drake procedure
pretest and 30 minutes after the last instillation on days 1,3,7, 14,21 and 28. Slit lamp
examination with fluorescein staining followed the same schedule. Body weights were
taken pretest and weekly and clinical observations were done daily.

RESULTS

The aged AA-673 0.25% solution had no effect on the rabbit eye or other parameters measured.
This study is acceptable for its intended purpose. ‘ .-

./

6) Four Week Ocular Toxicity Study Of 0.5V0 AA-673 Ophthalmic Solution In Rabbits
(Report # AA-673/S-TXOl)

,.’

Laboratory: ,’

Number Of Animals: 10

Animal Strain: Japanese white aboriginal rabbits

—.
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Dose Levels: 2 drops/dose (about 0.1 mL); 5 rabbits received AA-673 @d 5 received dine

Formulation: 0.5% AA-673 ophthalmic solution or physiological saline

Route: conjunctival; AA-673 or physiological saline was put in the right eye lefi eye was
untreated

Study Design: The animals had either the drug or saline instilled onto the conjunctival 9 times a
day at 1 hour intervals for 29 days. The eye was scored using the Drake procedure and
the cornea was examined using fluorescein and a slit lamp pretest and 1, 3, 7, 14,21 and
28 days tier study initiation. The pupil size and intraocular pressure was measured 2,4
and 7 days prior to study termination Body weight and general condition were noted
pretest and weekly thereafter.

a RESULTS

No treatmentrelatedeffectswerenotedonanyoftheparametersmeasuresduringthe29day
study.Thestudyk acceptableforitsintendedpurpose.

Reproductive Studies

1) Effect Of Amlexanox (AA-673) On Fertility And General Reproductive Performance Of
The Rat (Report # A-16-473; GLP)

Laboratory:

Number Of Animals: 26 males and 26 females per group

Animal Strain: Jcl:Wistar,

Dose Level: O,30, 100 and 300 mgkg

Route: Oral incubation ./,”

Formulation: The drug was suspended in 5% gum arabic solution at a concentration of 6%. It
was !lu-therdiluted with 5°/0gum arabic to make 2 and 0.6°/0(w/v) suspensions. The
controls received a 5°Agum tiabic solution. The dose volume to each group was 5 mllkg.
The doses were made up fresh daily. The dosing solutions were assayed pretreatment and
3 X during the study. All assays were well within plus or minus 10% of theory.
Homogeneity and stability for 24 hours were determined and found to be within plus or
minus 10°/0of theory.

..—.
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Study Design: The males were treated daily for 9 weeks prior to mating. The females were
treated daily for 2 weeks before mating and during the mating period. Dosing continued
throughout the remainder of the study. Approximately one-half of the females-were killed
on day 13 of pregnancy, the remainder were allowed to rear their litters to day 22 after
delivexy.Food consumptio~ body weight, estrous cycle, copulation rate, conception rate,
fertility index and various other reproductive indices were monitored.

RESULTS

Mortality, Body Weight, Food Consumption, Estrous Cycle, Conception Rate, Pre-
Implantation Loss, Post- Implantation Loss, Number Of Corpora Lutea, Number Of Live
Embryos, Morphological Obsewations, Development Of Maturational Landmarks,
Gestation Period, Parturition, Suckling, Litter Size, Pup Mortality and Body Weight

No treatmentvelated effects were noted on any of these parameters- reproductive
performance or pre and post natal development of the pups. The study is acceptable for its
intended purpose.

2) Teratological Study of Amlexanox (AA-673) In The Rat (Report # A-16-472; GLP)

Laboratory:

Number Of Animals: Approximately 49 pregnant females per group

Animal Strain: Jcl:Wistar Rat,

Dose Levels: 0,30, 100 and 300 mgkg

Route: Oral incubation -

Formulation: The drug was suspended in 5% gum arabic solution at a concentration of 6%. It
was fi.u-therdiluted with 5°/0gum arabic to make 2 and 0.6°/0(w/v) suspensions. The ....
controls received a 5°Agum arabic solution. The dose volume to each group was 5 mlkg.
The doses were made up fresh daily. The dosiig solutions were assayed pretreatment and -=”
1 X during the study. Assays were well within plus or minus 10% of theory. Homogeneity
and stability for 24 hours were determined and found to be within plus or minus 10OAof
theory. /“,.

/’

Study Design: The animals were mated at The rats were treated on days
6-17 of pregnancy. Twenty-one to 23 per group were necropsied on day 20 of gestation.
Two-thirds of the fetuses were stained for skeletal examination. The remaining one-third
were examined for visceral abnormalities using the freehand sectioning technique of
Wilson. Various reproductive indices, food consumption, body weight, behavior and
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mortality were calculated. The remaining 12 to 13 animals in each gOUp were allowed to

deliver. All darns were necropsied on day 22 or 23 postpartum- the number of
implantation sites was counted and the main organs were examined histologically. The
pups were sexed, weighed and their development assessed morphologically-pinna
detachment, incisor eruption and eye opening. Two males and two females from each
litter in all dose groups were necropsied and examined for internal and skeletal (x-ray)
abnormalities. One male and 1 female were examined microscopically for evidence of
brain abnormalities. The remaining pups were resenwd for behavioral and reproductive
studies. The behavioral studies included- an open fieldtest, water T-maze test and a wheel
rotation activity test. The reproductive performance test involved - mating non-litter
mates, allowing them to deliver. The pups were sacrificed on days 9 to 11. The main
organs were examined histologically. An assessment of internal and skeletal development
was made as well as a histological examination of the brain. The reproductive organs
were examined thoroughly.

4

RESULTS

Mortality, Skeletal Development, Development Of The Internal Organs, Brain
Development, Body Weight, Food Consumption, Litter Size, Pup Weight, Morphological
Development, Number Of Implants, Number Of Resorption, Maturational Landmarks
and Behavior

No consistent or distinct treatment related effects were noted. The study is acceptable for
its intended purpose.

3) Teratological Study Of Amlexanox (AA-673) In The Rabbit (Report # A-16-471; GLP)

Laboratory: r

Number Of Animals: Approximately 12 to 14 pregnant females per group

Animal Strain: .:JW rabbit, -

Dose Levels: O, 30, 100 and 300 m@g
.,

Pilot Study: A two week oral incubation in females of this strain of rabbit was conducted. All
of the animals given 1000 mg/kg died. Two of 5 animals in the 300 mghcg group showed
a decrease in food consumption. On this basis the above doses were selected.

Route: Oral incubation

Formulation: The drug was suspended in 5% gum arabic solution at a concentration of 3%. It
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was fi.uther diluted with So/Ogum arabic to make 1 and 0.3°/0(w/v) suspensions. The
controls received a 50/0gum arabic solution. The dose volume to each group was
10 ml/kg. The doses were made up fresh daily. The dosing solutions were tissa~ed
pretreatment and 2 X during the study. &says were well within plus or minus 10% of
theory. Homogeneity and stabfity of 0.6 and 6.0?! (w/v) suspensions for 24 hours were
determined previously and found to be within plus or minus 10’%of theory.

Study Design: The animals were mated at Takeda Chemical Co. They were treated from day 6
through day 18 of pregnancy. Food consumption and body weights were obtained on days
0, 6, 13, 19,23 and 28 of gestation. All animals were obsenwd for signs of toxicity daily.
The dams were necropsied on day 28 of gestation. Various reproductive indices were
noted. The placent~ amnion and amniotic fluid were examined microscopically. The
fetuses were examined for external and visceral abnormalities and variations. The heart
and kidneys were freehand sectioned with a razor blade and examined for abnormalities.
The fetuses were then stained for skeletal examination of potential abnormalities and
variations. Prior to preparing the fetus for skeletal staining the head was freehand
sectioned with a razor blade and the brain was examined for abnormalities.

RESULTS

Mortality, Skeletal Development, Development Of The Internal Organs, Brain
Development, Body Weight, Food Consumption, Litter Size Pup Weight, Number Of
Implants, Number Of Resorption And Histological Examination Of Organs

No consistent or distinct treatment related teratogenic or emb~olethal effects were
noted. A slight decrease in body weight gain and suppression of food consumption were
noted in a few of the dams in the 300 mg/kg group the latter half of the treatment period.
The study is acceptable for its intended purpose.

4) Effect Of Amlexanox (AA-673) On Peri- And Post-Natal Development Of The Rat
(Report # A-16-474; GLP)

Laboratory: ‘ .,’

Number Of Animals: 23 to 24 pregnant females per dose group

Animal Strain: Jcl:Wistar rat, “ -

Dose Levels: O,30, 100 and 300 mg.kglday

Pilot Studies: A 5 weekoral toxicity study in rats indicated a no effect level of 200 mgikg. An
adverse effect was noted at 300 mgkg in a 26 week oral rat study.
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Route: Oral incubation

Formulation: The drug was suspended in 5V0gum arabic solution at a concentratioii of 6’%0.It
was fiutherdilutedwith5% gum arabictomake 2 and0.6°/0(wIv)suspensions.The
controlsreceiveda5% gum arablesolution.Thedosevolumeforeachgroupwas
5ndlkg.The doses were made up fresh daily. The dosing solutions were assayed
pretreatment and 2 x during the study. Assays were well within plus or minus 10% of
theory. Homogeneity and stability of 0.6 and 6.0’%(w/v) suspensions for 24 hours were
determined previously and found to be within plus or minus 10% of theory.

Study Design: The pregnant rats were dosed from day 15 of pregnancy through suckling to day
21 postpartum. AUanimals were allowed to deliver and the F1 pups were examined for
morphological development and assessed in behavioral tests- negative geotaxis and grip
strength.. The darns were necropsied on day 22-23 postpartum and the number of
implantation sites counted. Two males and two females were necropsied at the same time
and examined for external and internal abnormalities, skeletal and brain abnornmlhies. The
remaining F 1 pups tier weaning were assessed for testes descent and vaginal opening
and then a select few from each litter were used for behavioral and reproductive
performance studies. Behavioral studies included pupillary refle~ pain response, rotarod
performance, open field test, preyer’s refle~ running wheel activity test and the water T-
maze test. All F2 pups were necropsied on days 7 to 9 postpartum. Selected animals were
examined for skeletal abnormalities and variations and brain abnormalities. The presence
or absence of sperm in the epidimides and follicles and Iuteinization in the ovaries was
determined.

RESULTS

Mortality, Motor Coordination, Grip Strength, Numbers Of Newborn per Litter, Number
Of Implantation Sites, Number Of Resorption, Sex Ratio, Reflexes, Pain Response,
Auditory Response, Rotarod Performance, Clinical Signs, Body Weight, Copulation Rate,
Gestation Period, Delivery, Nursing, Conception Rate, Skeletal Or Visceral Abnormalities
and Brain Abnormalities

P
./’

Summary: No treatment related changes were noted on any of the above mentioned parameters.
This study is acceptable for its intended purpose.

Mutagenicity Studies

1) Mutagenicity Tests On Amlexanox Sodium Salt (l): Ret-assay And Reversion Test In
Bacteria (report # A-16-541)
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Laboratory:

Study Design: Two bacterial mutagenic assays were used to assess the drug-a repaii-test
(modified rec assay) and a reverse mutation test (Ames test). Nme positive control agents
were used and demonstrated to be active. The test strains for the repair test were B
subtilis H 17(rec+-)and M45(rec-) and for the reverse mutation test were E. coli WP2uvrA
and S. typhimurium TAIOO,TA98 and TA1537.

RESULTS

Negative results were obtained in the ret-assay at dosages of 125 and 1250 ug/disk. In the
reverse mutation assay at dosages ranging born 100 to 5000 ug/plate negative results were
obtained with and without metabolic activation (S9 fraction). It was concluded that the drug is
not mutagenic or DNA darnaging. The study is acceptable for its intended purpose.

2) Micronucleus T~st On Amlexanox (AA-673) In Mice (Report # A-16-476; GLP)

Laboratory:

Number Of Animals: 5 males/group

Animal Strain: SPF (C3HXSWV)F1,

Dose Level: Single oral dose O, 125,500 and 2000 mg/kg
Single dose daily for four days Oand 500 mg/kg

Formulation: Arnlexanox was suspended in %5 gum arabic solution at 1.25, 5 and 20 %(w/v)
such that all animals were given 10 mL/kg. Homogeneity and stability studies over 24
hours for this concentration range were acceptable-i.e. plus or minus 10% of theory.

Study Design: The drug was administered orally in a single dose at O, 125,500 and 2000 mg/kg
or Oand 500 mgkg daily doses for 4 consecutive days. Mitomycin C, the positive ---
control, was injected once intrapertionea.lly at a dose of 2 mg/5 mL/ kg. The animals were
killed 30 hours after treatment and bone marrow was removed Ilom the femur and -’””
processed into slides. The frequency of polychromatic erythrocytes and reticulocytes was
determined.

RESULTS
No evidence of an increased frequency of bone marrow micronucleated e~hrocytes in the drug
treated groups was noted. This suggests that the compound is not mutagenic. This study is
acceptable for its intended purpose.
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Absorption, Distribution, Metabolism And Excretion Studies

I)This information was translated from the article published in Japanese, Metabolic Fate of
Amlexanox (AA-673), A New Antiallergic Agent, In Rats, Mice, Guiiea-Pigs And Dogs,
Japanese Pharmacology & Therapeutics 13:4933-4954.

Laboratory:

Animal Strain: male and female Jcl:Wistar rats
male Jc1:ICRmice
male Crj:Hartley guinea-pigs
male beagle dogs _

Formulation: The drug was labelled with 14Cin the pyridine ring and had a radiochernical purity
of greater thqn 990A.The 14C-AA-673 was appropriately diluted with nonlabelled drug
and was suspended in 5°/0gum arabic solution for oral administration or was dissolved in
a minimum volume of lN NaOH and diluted with phosphate buffered saline for
intravenous injection. The animals were dosed at the rate of 10 mgkg.

Absorption and Kinetics

The ratio of radioactivity in urine was calculated following oral gavage and intravenous dosing
to rats, mice, guinea-pigs and dogs (fasted or fed). Bioavailability was estimated to be 46,61, 76
and 47°/0in rats, mice, guinea-pigs and dogs, respectively. The site of absorption was studied in
pyloric-ligated rats after intragastric or intraduodenal administration of the drug. The plasma
concentration was significantly higher after intraduodenal administration suggesting the drug
was absorbed mairdy from the small intestine. Further studies using a jejunal loop indicated
absorption was mainly by the portal route in this area. The use of thoracic duct fistulated rats
given the drug orally indicated absorption was unlikely by the lymphatic route.

The absorption of the drug after oral gavage was rapid in the rat, mouse and dog. It was delayed
in the guinea-pig probably due to absorption from a wide range of the intestine. .-

The level of “C AA-673 and its metabolizes in plasma were studied for at least 24 hours .,
following oral gavage in rats, mice, guinea-pigs and dogs. The plasma concentration of the
Iabelled drug and its metabolizes were about equal in mice, guinea-pigs and dogs suggesting the
metabolic characteristics are about thp same. The rat had a substantial quantity of metabolize in
the plasma which was identified as ?’conjugate that was not noted in the other species. The
composition of the metabolizes from the plasma of man resembles that found in mice, guinea-
pigs and dogs but not rats.

Inman a single oral application of 5mg from 5% paste resulted in an area under the curve(AUC,
Oto 24 hours)of 0.36ug.hrhnl.Tenmglkggivenintraduodenallytotheratresultedin an AUC
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(Oto infinity) of 4.23 ug.hrhnl. Ten mg/kg oral doses to the mouse and dog gave AUC (Oto
infinity) values of 9.67 and 8.56 ug.hrhnl respectively.

Protein Binding And Erythroeyte Distribution

In vitro studies indicated radiolabelled drug was bound to plasma protein to the extent of 96 to
99% in mice, rats, guinea-pigs and dogs. The three concentrations of drug tested ( 0.5, 5.0 and
50 ughrd were in the concentration range found in plasma from the oral gavage studies)
indicated no dependence of binding on concentration. The binding was fbrther studkxl and
found to be reversible.

The percentage of drug bound or stuck to erythrocytes from these four species varied from 6 to
23% using the same drug concentration in another in vitro experiment. There did not appear to
be a dependence of binding upon concentration.

4

Tissue Distribution And Accumulation Studies

Rats were dosed by oral gavage 1 x day for up to five days and their tissues examined for
accumulation of radioactivity. No tissue accumulation of radioactivity was noted except in the
organs responsible for the excretion of the drug and its metabolizes. Rats were given the labelled
drug intradudonally and killed at varying times up to 24 hours post dosing. Whole body
autoradiography, also did not indicate any tissue accumulation other than those involved in the
excretion of the drug over the 24 hour study period. These results agreed with those of the tissue
distribution studies.

On day 20 ofgestation rats were orally dosed with 14Cfi-673. Fetuses were removed from 15
minutes to 8 hours post dosing for analysis. Radioactivity was detected in the fetus and amniotic
fluid indicating transfer or druglmetabolites across the placenta. There did not appear to be
concentration of the drug or metabolizes in the fetus since the concentration at each of the
sampling times was lower than the concentration in the maternal plasma. Lacteal secretion was
examined at the same times in females dosed orally with labelled drug on day 14/15 tier
parturition. Radioactivity was secreted in the milk. The predominant component was unchanged
drug. The concentration in milk was higher than that in plasma as time progressed.

Enzyme Induction ./’

The ability of M-673 to cause enzyme induction was studied. Rats were orally dosed with O, 10,
30 or 100 mg/kg/day for a total of 7 days and the activity of hepatic rnicrosomal enzymes was
studied 24 hours after the last dose. There was no increase in liver weight, microsomal protein
per gram of liver, enzymatic activity per mg protein, and microsoma.1content of cytochromes
p450 and b5 were the same for the M-673 treated animals vs the controls. The positive control
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materird, phenobarbital, caused significant increases in weight of the liver, microsomal prote@ all
of the enzymatic activities and the microsomal content of both cytochromes. U-673 did not
cause hepatic microsomal enzyme induction in rats.

Metabolism

The metabolizes in the urine and feces were identified after oral administration of the
radiolabelled drug to rats, mice, guinea-pigs and dogs. In the plasma and excreta of all four
species the drug was metabolized by hydroxylation and oxidation of the isopropyl moiety. The
drug was metabolized by conjugation with ghxuronic acid only in the rat (major) and guinea-pig
(minor). Arnlexanox (major fecal component) and the hydroxylated derivative (major urine
metabolize) were present in the urine and feces from all four species. Unchanged arnlexanox and
the hydro~lated derivative have been found in the serum and urine of man afler oral
administration of the unlabeled drug. The urinary metabolic profiles were qualitatively similar for
all species. ‘

An in vitro study with rat tissue slices of brai~ heart, lung, liver, kidney and duodenum was
conducted with labelled drug to investigate the metabolism. It was determined that the
conjugation was carried out mainly in the intestinal mucosa and the hydroxylation and oxidation
of the isopropyl moiety were in the liver and kidney. Glucuronidation was only carried out in the
rat.

Excretion

After oraladministrationofthelabelleddrug,almostalloftheradioactivitywaseliminated
within48hoursinrats,miceanddogsandwithin120hoursinguinea-pigs.The bulk of the
radioactivity appeared in the feces (75 to 91Yo)rather than the uxine (5 to 23VO).

Ratswere given an oral dose of labelled drug 1 x day for 5 days and various pharmacokinetic
parameters were determined. The results of this multiple dose study indicated no accumulation
of either the parent drug or its metabolizes during the five day study.

Summary: The drug is well absorbed horn the intestine of rats, mice, guinea-pigs and dogs. It is
..

distributed widely in tissues with no accumulation and is metabolized. The drug and its .,’

metabolizes are preferentially eliminated from the body by fecal excretion and secondarily by
the urinary route. AA-673 does not cause hepatic enzyme induction. These studies are acceptable
for their intended purpose. ,,‘

2) Pharmacokinetics And Metabolism of Amlexanox (AA-673), A New AntiaIlergic Agent,
After Nasal Administration To Rats (Report # A-16-525; a two page report was provided)

Laboratory:
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Study Design: Rats were given a single 0.25 mgkg nasal dose of 14C-AA-673 and sequential

blood samples were obtained as well as f=es and urine over the 24 hour study period.
Animals were subjected to whole body autoradiography.

RESULTS

The “C-AA-673 was rapidly absorbed with a Tmax of 5 minutes followed by a biphasic decline.
Whole body autoradiography indicated the radioactivity to be widely distributed in tissues.
Excretion patterns indicated rapid elimination within 48 hours with 36 and 67’XOof the dose
appearing in the urine and feces respectively. Analysis of the metabolizes indicated that
glucuronidation and oxidation of the isopropyl group occurred. This metabolic pattern is similar
to the one after oral administration.

Summary: Absorption tier nasal dosing is rapid. The drug does not appear to accumulate in
tissues and is rapidly eliminated in the feces and urine. This study is acceptable for its intended
use.

3) Intraocular Penetration of W-673 Ophthalmic Solution, An Antiallergic Agent (Report
# AA-673/S-DK02)

Laboratory:

Number of animals: total of 39 used in groups of 3 to 6

Animal Strain: Japan White Rabbit; males

Dose Level: 50 UIof a 0.25’%ophthalmic solution of drug was instilled into both eyes

Route: Instillation into the conjunctival sac of the eye

Study Design: The animals were dosed and approximately 4 mL of blood was taken at the ..-
following times- 20 and 40 minutes and 1,2,4,6, 8,24 and 48 hours a.iler instillation.
Immediately tier the collection of blood the animal was sacrificed. The eyeball together ~-“”
with the conjunctival and extraocular muscle was removed. The conjunctival was
removed and a sample of anterior chamber aqueous was collected. The eyeball was quick
frozen and cut into anterior an# posterior segments. The lens, vitreous body, retin~
choroid and iris and cihary body were removed. All the tissues including blood were
assayed using high pressure liquid chromatography after preparation.

RESULTS
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The maximum concentration in the blood was reached in 20 minutes and then it declined
thereafter. The concentration time course in each ocular tissue showed that after reaching their
respective peaks, the concentrations decliied exponentially and then slowly after 24 hours in the ,
cornea and aller 8 hours in the conjunctival and anterior sclera. Only a low concentration was
found in the retina and choroid up to 2 hours post instillation. Afler 8 hours the concentration
was below the limit of detection in these tissues.

Summary: AA-673 penetrates into the cornea and conjunctival rapidly after instillation and then
disappears slowly. The drug would be expected to show sustained efficacy toward diseases of
the external segment of the eye.

.

Summary: “

Amlexanox was not a sensitizer and did not cause irritation of the mucous membrane of the
mouth in a 7 day hamster cheek pouch irritation study. IrI a 6 month oral rat and dog evaluation
the no effect level was 100 and 30 mg/kg respectively for hepatotoxicity which was considered
to be the target organ. This was shown to be reversible in the dog in a recovery study. Life time
studies giving the drug by the dietary route in the rat and mouse indicated the drug was not
carcinogenic. This is indicated on the label. The no effect level in the mouse study was 30 mgkg
for toxic nephrosis and in the rat study was 80 mgkg for bilimy changes- cystic dilatio~ calculus
formation, inflammationof the extrahepatic bile duct, cholangitis and pericholangitis. No adverse
effect was noted in fertility and general reproductive performance studies in the rat, teratology
studies in the rat and rabbit and peri and post-natal studies in the rat up to a 300 mg/kg dose
given orally. Arnlexanox was not mutagenic in the Ames or mouse micronucleus test.

The mean mg of Amlexanox per patient per day is approximately 0.2 mgk~day for a 60 kg
person (see attachment from Chemex dated June 14, 1995).No adverse effect was noted on
general reproductive performance and fertility in rat and rabbit studies up to 300 mgkg
arnlexanox. This would give a no effect level of approximately 1500 times the projected human -,
dose, which is indicated on the label.

Absorption studies in the rat, mouse, guinea-pig and dog indicated the oral bioavailability to be
about 50°/0.The intestine was the major site of absorption. The metabolic characteristics of the
drug in plasma were about the same’in the rat, mouse, guinea-pig and dog as they were in man
following an oral dose. The rat was the only species that conjugated the material. The drug was
highly bound to plasma proteins and there was no dependence of binding on the drug
concentration. “C studies demonstrated no specific tissue accumulation (following a single or
multiple doses) except in the organs responsible for excretion of the compound and its
metabolizes, The drug crossed the placental barrier and resided in the milk of lactating dams.
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. Amlexanox was not a hepatic enzyme inducer. In the rat, mouse, guinea-pig, dog and man after
oral dosing amlexanox was present in the feces (major component) and the urine{ hy@o@ated
metabolize, minor component). Afier oral administration of the radiolabelled drug almost all of it
was eliminated within ]20 hours in rats, mice, guinea-pigs and dogs.

Conclusion:
The use of arnlexanox for the treatment of aphthous ulcers on the oral mucosa as proposed
would appear to be safe with respect to the results of the preclinical animals studies.

RECOMMENDATIONS

The question of projected human daily dose and the addition of wording to the package insert to ,
instruct the patient d’sto what constitutes a dab-i,e. appropriate dosehlcer was answered on June - -
14,1995 by Dr. M. Charney. This NDA is approvahle horn the preclinical standpoint.

&k4Me?Lf
\

John Wedig, Ph.D.
Toxicologist

Original NDA
HFD-540
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HFD-540/MO/EToombs
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1. BACKGROUND:
;. This is an NDA filed for amlexanox 5 % oral paste. Amlexanox is 2-amino-7-isopropyl-5 -oxo--.

5H-[l]benzopyranol[2,3 -b]pyridine-3-boxylic acid. It has been shown in vitro to be an
inhibitor of the formation and/or release of inflammatory mediators (histamine and Ieukotrines)
from mast cells, neutrophils and mononuclear tills. Given orally to animals, arnlexanox has
been shown tobe antiallergicand anti-inflammatory.Ithasbeenshown tosuppressboth
immediateanddelayedtypehypersenshivhyreactions.It has been marketedinJapilnforthe
treatmentofbronchialasthmaandallergicrhinitis.The drugismetabolizedby hydroxylation
toformtheM-1 metabolhe@ig.1)andsomeunidentifiedconjugates.Amlexanoxisreported
tobepracticallyinsolubleinwater,i.e,1 partofamlexanoxrequiresatleast10,000partsof
waterperUSP deftition.Thisapplicationisfortheapprovalofamlexanoxtousedasa paste
inthetreatmentofaphthousulcers. ..

2.SYNOPSIS:
Topical Administration: From the studies reported in the NDA, serum levels of amlexanox were
quite variable from patient to patient, probably reflecting variation in amount and rate of
systemic absorption of amlexanox from the paste. Cw, TW, and an elimination t%of 116.7
+ 70.4 ughnl, 2.4 + 0.9 h, and 3.5 i- 1.1 h, respectively, were obtained from a single dose
study. The peak sen.uq concentrations, AUC values or individual Tw did not correlate with
size of active ulcer. Also, the data indicate that the drug was not immediately absorbed in all
subjects.
Amlexanox is metabolized to @e metabolize, M-1 which is inactive. Amlexanox, M-1, and their
conjugates were eliminated in the urine, accounting for 17% of the applied dose.
Eighteen patients who had 1 to 3 minor aphthous ulcers participated in an open-label, single-
center study. 5% arnlexanox paste was applied 4 times per day for 7 days regardless of when
their ulcers healed for up to a maximum of 29 applications per ulcer. The drug was found to be
safe and non-irrhating to normal healthy patients when applied directly to oral mucosa. Serum
levels of arnlexanox were relatively low and quite variable with an apparent dependency on the
variable amount of drug applied by each subject.
Another open-label, multi-center, multiple dose, long term safety study in 100 patients with
aphthous ulcer for 28 days was conducted to provide addhional information on the safety of 5 %
amlexanox paste. Irritation was evaluated in terms of the severity of erytherna on an erythema
grading scale. The results indicate that 5% amlexanox oral paste has little or no irritation
potential when applied four times a day for 28 days. It appeared to be well tolerated by patients.

. . Fatients did not demonstrate any systemic adverse effects as measured by clinical chemistry
values.Alllaboratoryparameters(hematology,clinicalchemistriesandurinalysis)wereehher
wh.linnormallaboratorylirnhsor consideredby investigatorsnotto be of any clinical
significance.Ten patientshad liverenzyme valuesmore than5070abovenormalranges.-,..
However,allofthesevalueswereeithersporadicandreturnedtonormalvaluesby Week 4
whilestillon treatmentorwereconsistentwhh baseline“entryvalues.
Oral Administration: who have marketed this drug in Japan for
bronchial asthma, ailergic rhinitis amopg other uses carried out a study with orally administered
amlexanox tablets which has been inc~uded as part of this submission, It was an open, single-
dose and multipledose pharmacokinetic study using 25 healthy adult male as volunteers. Tablets

1



.,..”



containing either 12.5 mg or 50 mg of amlexanox were used. To groups of three subjects each,
single doses of 12.5 mg, 25 mg and 100 mg were administered after an overnight fast. In a
cross-over design, a group of four subjects received two doses of 50 mg amlexanox one week
apart; one dose was given while fasting and the other dose was given postprandial. Four groups
of three subjects each participated in muhipledose studies. Amlexanox was rapidly absorbed
after oral administration of tablets. The serum levels of the metabolize, M-1, are approximately
10% of the levels of arnlexanox. The serum levels of arnlexanox appear to be proportional to
dose up to the 50 mg. Food may decrease the bioavailabtity of amlexanox. There was evidence
of slight accumulation (10%) of amlexanox on multiple dosing.
Release Rate: In a release rate study using FP-vericel membrane in Franz diffusion cells, the ?
overall mean release rate of amlexanox fkom amlexanox 5% paste was 153.1 ng/cm%in% with
a range of nglcm%lill’.
Metabolism and Protein Binding in AnimaLs:T& only protein binding studies and mass balance
studies carried out were done in animals (rats, mice and guinea pigs). The results show that the
drug was highly distributed to the gut, liver, and kidney. In the rat it was also dmtriited into
the lungs, and it is 96% rat plasma protein bound. .

3. FORMULATION arnlexanox is an odorless, white to yellowish white crystalline powder.
The composition of the product used in the studies is shown below.

a

Study Material 5% Amlexanox I

Amlexanox 5.0% (w/w)

Mineral Oil, lJSP % (Wlw)

Gelatin, NF % (Wlw)

Pectin, USP % (w/w)

Carboxymethylcellulose sodium, USP % (Wlw)

Carboxymethylcellulose sodium, USP % (w/w)

Glyceryl Monostearate, NF - - - %(WL) ““- * - ‘

White Petrolatum, USP % (Wlw)

Benzyl AIcohol, NF % (w/w)
.

4. COMMENTS:
..

1. There was control on the amount uf’amlexanox applied/administration/patient
dose studies, therefore the extent of absorption could not be characterized.

..-

in the multiple
In subsequent

3



submissions involving this type of therapeutic agent well controlled multiple dose studies should
be done.

2. Individual data were not provided in the oral administration study. Thus, no conclusion could
be arrived at regarding the linearity or nonlinearity of amlexanox pharmacokinetics following
the route of administration.

3. Also, the type of food used in the food effect study was not stated.

4. The statement on elimination half-life in the Pharmacokinetic and Metabolism section of the <
label should read: The hal$ll~e for elimination was 3.5 k 1.1 h in healthy volunteers. . ‘[’<

5. RECOMMENDATION: -

The Div. of Pharmaceutical Evaluation 111recommends that the pharmacokinetic section of the
NDA is acceptable provided there are no safety concerns, .

Convey the above comments to the Sponsor.

~ne, ,ED &#3Fcp
9

Pharmacornetric s~ff

/9

-,
FT initialed by F. Pelsor, Pharm.D . . . . . .d!~ <>

13iophann Day Attendees u,. 1i13/95: 1{. Fleischer; -M: Mehta, M. L: Chen, F. Pelsor -- “

,.-

CC: NDA 20-511, HFD-540, ,HFD-855 (Ette), HFD-880 (Pelsor, Fleischer), HFD-340
(Vishwanathan), Chron, Division, Drug, Reviewer’s Files, HFD-19 (FOI)

.,,”
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., 6. SUMMARY OF STUDIES

6.1ASSAY METHOD: A sensitive, spedlc, precise, accurate, and reproducible HPLC
method was used for the quantifk.ation of amlexanox and its metabolit.es.

6.2 TOPICAL ADMINISTRATION:
.

6.2.1 SINGLE DOSE STUDY (Study No. ,
This open-label safety study in 12 male patients (age: 29.5 * 7.7 years, 8 Caucasians
and 4 Hispanics) having 1 to 3 @nor aphthous ulcers (average size: 5.1 + 4.28 mm2)
was designed to determine the pharmacokinetics of amlexanox after a single topical
administration of 100 mg of 5 % Amlexanox Paste applied directly to an aphthous ulcer.
All patients had normal laboratory values of prothrombin and partial prothrombin times
as well hemoglobin and hematocrit. AU patients were kept under constant medical
supervision in a clinic throughout the study. A target dose of 100 mg of 5 % Amlexanox
Paste was applied topically to an aphthous ulcer at 1-2 hours after a meal and the
patients were not allowed to eat until 2 hours post dosing: The drug was applied to a
clean preweighed applicatcir which was then reweighed after application to determine the
exact amount of (hug ap@ied. Patients were not allowed to drink fhids for 1 hour post
dosing and were allowed only limited water through a straw for the next hour. Blood
was collected at the following times in rehion to dos~ Baseline, 0.5, 1, 2, 3, 4, 6,-
8, 10, 12, and 24 Hdum- Urine was collected at the following times in relation to
dosing: Baseline, O-6, 612; 12-24 hours. Serum was analyzed for amlexanox and urine
was analyzed for the amlexanox, its major metabolize M-1 and conjugates. AU samples
were analyzed with HPLC pro@ures..
The 5% Amlexanox Paste was well tolerated; there were no reported adverse events.
All baseline clinical laboratory parameters were within normal clinical laboratory ranges
or did not deviate from normal ranges in any clinically significant manner.
Serum comm.trations of amlexanox were relatively low but measurable in 11 of 12
patients AU serum levels foi one patient were below the limits of quantitation. The
serum levels of amlexanox weti- quite variable from patient,to patient (Table 1). This
variability probably; reflects variatiom in’ amount and rate. of..systemic absorption of
arnlexanox fkom thepast&+~.CU was found to be 12. & 70.4”’ug/ml, while the TW
and elimination t%.were-2j4= * 0.9 &.’and-3.S & 1.1 h; respectively. Tables 2 and 3
summarizes * fesu.lti%tifthe phamu~~-kinetics parameter values for amlexanox. The
peak serum COnCentratiOmij,AUC”values or individual Tfi did not correlate with s“he
of active ulcer (Table 4). Also, the data indicate that the drug was not immediately,,.
absorbed in all subjectsi Arnlexanox was- metaboliz@ -to the metabolize, M-1.
A.mlexanox, M-1, and their conjugates were elhinated into the urine, accounting for
17% of the appli~ dose (Table 3):

5
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Table 3: Summary of Pharmacotietic Parameters;Study No.
110

SerumPharmacO*tic Parameters

L T= AU&3
(nghnl)

t~~
m) (ng”hr/nil) ~)

Mean 116.7 2.4 357 3.5
SD 70.4 0.9 242 1.1

Urimy Excretion (% Dose)

Atnlexanox M-1 M-1 +
+ only Conjugates Totalt

Conjugates

Mean 7.8 6.2 9.2 17.0
SD 3.6 6.2 10.3 12.0

~ Total is the sum of Amkxanox +- Conjugates and M-1 + Conjugates.
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6.2.2 MULTIPLEDOSE STUIMES

6.2.3.1 Study 109
Thisan open-label, single-center study with 18 patients (age: 29.6 * 3.3 yr, 5 males and
13 females) who had 1 to 3 minor aphthous ulcers at study entry was conducted to
measure Amlexanox serum levels after a single dose and at steady state conditions under
anticipated clinical use of 5 % Amlexanox Paste. All patients applied 5% Amlexanox
Paste 4 times per day for 7 days of treatment regardless of when their ulcers healed for
up to a maximum of 29 applications per ulcer. The patients were arbitrarily divided into
3 groups of 6 patients per group. One group applied 5% Amlexanox Paste to 1 ulcer.
The second group applied 5% Arnlexanox Paste to 2 areas (2 ulcers or 1 ulcer pIus
another approximately equal area on the contralateral side of thek mouth). The third
group applied 5% Amlexanox Paste to 3 areas (l-3 uIcers plus other approximately equal
areas in the contralaterd side of their mouth to equal 3 areas total). All patients were
evaluated for signs of local irritation. SenmI was collected prior to and 2 hours after
hti&f@dowti tie Wdo~of5% He~x P*=we~=Mhom&ti
last dose. Senun was analyzed for the presence of AmIexanox by a validated HPLC
procedure. Duplicate serum samples were stored under two different conditions, one
more rigoro~ than the other, to determine the need for rigorous storage condiions in
filture studies.
The 5% Amlexanox Paste was welI tolerated. All 18 patients &mpleted the protocol and-
were evaluable for safety. There were no reported adverse events and there were
absolutely no signs of any irritation at any evaluation time in any of the patients. All
clinical laboratory parameters were within normal clinical Laboratory ranges or did not
deviate from normal ranges in any clinically sign&ant manner.
Serum concentrations of Amlexanox (as summukd in Table 5) were: (a) relatively low
but measurable inmost patients using 5% Amlexanox Paste, (b) quite variable, probably
reflecting variations in amount applied; c) apparently dependent on dose since the
protocol was silent about exact amount of drug to be applied by the patient. The Sponsor
stated that similar blood levels were obtained 2 h after a single dose and after 7 days of
the drug. The data does not seem to support this assertion because of the wide variability
in concentrations (Pig. 2), and probably dose applied.
The levels measured two hours after dosing with 5 % AmIexanox paste are consistent with
oral dosing of about 1 mg of Amlexancm. Thus, f- times a day dosing would expose

-. patients to about 4-5 mg per day which is about 20-40 tnaes 1- ‘k ttxzrecommended -
dose of 75-150 mg a day used for asthma in Japan.

.,,
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TabIe5 Snmmm of Serum Concen-tiom of An.dexanoxStudy

CONCEIWRMTON OF AMLEXANOX(NG/ML)

GROUP
DAY 1 DAY8 DAY 9

OER z~ OER z~ ~~
I MEAN 1.5 19.5 6.8

wDev 15.3
3.6 3.0

11.7 11.O
Range

10.6 3.4

2- 0.0
1

12.3 12.4
Srdk

42.7
0.0

3.8
7.3 22.5.

Range
53.1 6.4

3h4J3qq 0.0
# t

I

50.I
1 1

17.8
w Dev

27.7
0.0

5.2
e.1 14.2

Range-
26.7 10.8

1 I 1

N = 6 exceptfor Group 3, Day 1, 2 hours when N = 5

..-
,.,.-.,,

.’

..
..-

. .
.... .. ..

;.,;:
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6.2.3.2 Study 111: Thiswas anopen-label, multi-center, long term safety study
in 100 patients conducted to provide additional information as to the safety of 5%

@exanox paste. Patients enrolled with an apkbus ulcer and then ap@ied 5%
Amlexanox paste four times a day for 28 days. At each of the weekly visits during the
treatment period and again one week following study completion or discontinuation,
patients were evaluated for local irritation effects as well as clinical laboratory
parameters. Irritation was evaluated in terms of the severity of erythema on an erythema
grading scale shown in Table 6. If erythema was present, investigators were asked to
determine whethertheerythemawas relatedtotheapplicationoftestmediitionor
simplya symptomoftheaphthousulcerpresent.
Patients were monitored weekly throughoutthestudyforchangesinclinicallalxmatory
parameters.Evaluationsforweeks 1,2,3,and 4 wereobtainedundernon-fastinz
conditions. Baseline evaluations were done after f-.
For determination of peak and trough serum levels of amlexanox, serum samples were
collected predose and 2 hrs postdose on Day 1, predose after 1, 2 and 3 weeks of
dosing, predose and 2 hrs postdose for the last dose at Week 4,andoneweekfollow-
up. The serumconcentrationsweredeterminedby IIPLC.
Theaverageseverityoferythemaatbaselinewasmildtomoderate(1.3Scorewith1 =
Mild).ThedataintheTable6 showthattheaverageseverityoferythemadecreasedat
eachvisit,andisconsistentwiththehealingofaphthousulcers.Inallcasesexceptone,
theobse~ationsoferythemawereassociatedwithaphthousulcersandnotattributedto
theapplicationof5% amlexanoxoralpaste(Table6).
One patientdevelopedcontactmucositison Day 27-2Sof thestudy.The patient
indicatedon thediarycardthatnew aphthousulcersdevelopedon Day 26.Sincethis
mucositisoccumedattheveryendofthestudy,theuseof5% ArnIexanoxpastewas
stoppedasindicatedintheprotocolattheendofthestudyanddl symptomswerenoted
tohaveresolvedattheoneweekfollow-upvisit.

Table 6 Severity of ErytbemaResent

one week
Baseline week 1 Week2 week 3 week 4 Follow-up

Ave.ErycbemaScore 1.3 0.3 0.2” o.L- 0.06 0.02

No.ofpatientswith
Elythema=0 7 52 76 88“.:. 91 %
Erytbema=O.5 15 .26 13 6 4 1-
E@ema =1.0 32 13 8 3 4 .-1
Erytbema= 1.5 12 2
Em- = 2.0 21

1 0 0 0
5 1 2 0 0 -“”

Erytbema= 2.5 13 I o 0 0 0

No.ofPatientswith .
ErythemaPotentially. 0. 0 0 o’ 1 0
RelatedtoAmlexanox ,’

—

None of the values for the hematological tests or urinalysis which were reported to be
outside the normaI range were considered to be clinically significant. -
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Particular attention was paid to the results of the liver enzyme tests, including ALT,
$ AST, alkaline phosphataseandtotalbilirub~sinceasymptornaticincreasesinthesesome

liverenzymeswereseeninasmallpercentofpatientsintheJapaneseclinicalstudiesof
orallyadministeredamlexanox.Eighteenpatientsdemonstratelevelsofoneormore
oftheseteststhatwereoutsidethenormallaboratoryrange.Most of these values
occurred sporadically in OIMor the other enzyme throughout the dosii peAod. Most
of these values were less than 50%outof range.
The results of the serum amlexanox measurements are

.
summrmd in Table 7. TWO

hours after the fmt dose, the mean serum level of amlexanoxwas25.7 + 37.2 nghnl.
- W=h 24 * m-trou@ Ievek of de=m were 304 nghnlindicatingthat
steady state conditions wem reached by the end of oneweekof dosing. Themeanserum
level 2 hours post dosing at Week 4 was 74.1 * 115.7 ng/rnl which is a similar increase
as that observed after the fmt dose. At the 1 week follow-up, the mean serum level had
decreased to 0.6 * 3.5 nghnl. Them was a relatively large variability in the nmsured
serum levels. About 50% of the trough serum Ievels were below the limits of
quantitation (10 nghnl), whereas about 10% had trough levels of > lM) nghnl. None of
the levels at anytime were >800 nghnl. The mson for this variability probably refl~
variations in amount of paste applied and amount absorbed. The formulation of this
paste was designed for adherence to the oral mucosa; reproducible oral bioavailability
was not a factor in the design.
Some of the sub@s had predose drug levels which were suggested to be due to “&or
in sample handling.

...... ,.<.--.,,,.-,
.?...- ...-’.s. .- ‘

Table fi Serum Concentrationsof Amkmnoxbi:tltudy Site

&!rum AmlexlmoxconceatTaticm(Ilg/mr)’

Mean
8am@ingTine *std Jkv. “ -’

Day 1,~-- 0.3.A 1.6-. ““
.-.. ..... -.. .. .. ...-

Day 1, 2-lu+:”‘ . ‘.;‘“2!$.7k.37.2,:;.
...- - :-..,. ,.-

2~-4k 686- -:?” .....”~=k ~,*;F _ ~“::..:::
...-.-;-....,....., ,...
-?;~;$:, ‘ -.~,;:;-”

week2,*-.’ ii.. :- 33.2”*66.@ ‘“‘-‘‘“--’-:“
..

Week3,Frcdosc. 38.9* 93.6 .,

week4,Pm-dose?.. 37.5*82.5 “ ,---

Week4,2-hr ‘ 74.1* 115.7
/

Follow-up~ 0.6A 3.5-.:
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6.3 ORAL ADMINISTRATION:

Report No. AA-673/X-10?3:PrelMnary Reportof Phase I ClinicalStudy of AA-673,
an A.ntiallergicDrug
The study was an open, singledose and multipledose pharmacokinetic stu{y using 25
healthy adult men as vohmtem. Tablets containing either 12.5 mg or 50 mg of
amlexanox were used. To groups of three subjects each, single doses of 12.5 mg, 25 mg
and 100 mg were adminktered after an overnight fast. In a cross+ver design, a group
of four subjects received two doses of 50 mg amlexanox one week ap~ one dose was
given while fasting and the other dose was given postprandii.
Four groups of three subjects each participated in mukipledose studies of sequentially
longer duration. Amlexanox was administered 2.5 hours after meals. The fiit group
received two 100-mg doses in one day, morning and evening. The second group
received three 100-mg doses on the first day and one 100-mg dose on the second day for
a total of four doses. The third group received three 100-mg doses on each of the fmt
wo days and a 200-mg on the morning of the third day for a total of seven doses (six
100-mg and qne 20@mg). The fourth group received one 100-mg dose on the fti day,
three 100-mg doses on the second through fifth days, and a 100-mg dose on the morning
of the sixth day for a total of 14 doses.
Blood samples were collected, semrn was prepared and the e&emtrations of amlexanox
and its metabolize, M-1, were determined by HPIZ. Urine samples were also collected
and analyzed for arnlexanox and M-1. The urine sampies were incubated with 13-
glucuronidase and sulfatase to hydrolyze conjugates before analysis.
Table 8 shows the pharmaeokinetic parameters for amlexanox and M-1 and compares
them to values obtained with 5% Amlexanox Paste (Study 110). Amlexanox was
rapidly absorbed with maximal serum levels generally omuring within two hours after
dosing. The serum levels of M-1 were approximately 10% of the arnlexanox levels.
AU~zd and C- generally increased linearly with increasing dose up to 50 mg fasting
dose (Figs. 3). However, the Sponsor did not provide individual data for a determination
of dose linearity or nonlinearity to be carried out. Multiple dosing with 100 mg 2.5 h
after food tends to suggest minimal accumulation (10% fkom AUC ratios) after the 14th
dose. Thus, the kinetics of arnlexanox am to be dose proportional up to the 50 mg
dose. Linearity of arnlexanox pharmacoki.netics beyond this point is questionable.
Postprandial, the C- CanalAU~u values for a 5@mg dose were lower than for a dose
administered to fasted subjects. This would indicate an effket of food on bioavailability.
However, the penxntages of the dose excreted in the urine as arnlexanox and M-1 were ,
the same with and without food.
One subject had a mild stomach ache of 10 minutes duration after a single dose of 100
mg amlexanox. No other adverse events were reported. Them were no abnormal
physicalexaminationfindingsor laboratorytestresultsattributableto amlexanox
administration.
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6.4 IN VITRO RELEASE TESTING OF AMLEXANOX FROM AMLEXANOX 5%
ORAL PASTE: Volubility determinations carried out during assay development showed
that 500,000 ng/rnl (0.5 mghni) of a.mlexanox, can be dissolved in the pH 7.4 phosphate
buffer. Therefore, to provide sink condition, a pH of 7.4 phosphate buffer of the
following composition was selected: 6.8 g potassium phosphate, 1.3 g monobasic sodium
hydroxide, qs to 1 L with deionized HPLC grade water, and pH adjusted to 7.4 with
10% NaOH solution. With this buffer a membrane selection study was carried out, and
arnlexanox content was determined by HPLC and plotted against the square root of time.
The suitabilky of three different synthetic membranes (cellulose acetate: pore size 1.2
~m, diameter 47 mm, FP-vericel (FM50), polyvinyledene dlfluoride: pore size 0.45
pm, diameter 25 mm, vinyl metricel (VM-l), polyvinyl chloride: pore size 5.0 pm,
diameter 25 mm) for the characterization of amlexanox release rate was investigated.
Approximately 1 g of the 5% amlexanox oral paste (lot 1093-0003 used in Phase HI
clinical studies) was applied to each membrane. Three Franz cells (i.e., 3 runs) were
used for each membrane type. The receptor phase was 0.5 M phosphate buffer (pH 7.4).
In each run after product application, the receptor phase was (maintained qt 37 A 2°C)
samples were drawn at O, 30, 60, 120, 240, 360, and 480 min.
The release “rote of the drug was determined by calculating the slope of the linear
regression obtained by plotting the amount of drug released versus the square root of
time of the last four sampling times. The Sponsor based the @culations on the following
assumptions: (1) the last four sampling times represent the steady state diffusion process -
through the membrane, and (2) the surface area of membrane (1 .767 cm2) in contact with
the product and the receptor volume of in each Franz cell (7 ml). were similar for all
Franz cells used in the study.
Table 9 shows the mean & SD release rate of three runs for each membrane. FP-vericel
was selected because (1) chromatograms of the O min samples of the cells fitted with
vinyl metricel (VM-l) and cellulose acetate membranes showed a peak at the expected
retention time of a.mlexarmx, therefore the potential for errors in assaying drug
concentrations were recognized; (2) the relatively large size (diameter: 47 mm) of the
cellulose acetate membrane posed more handling problems during the experiment and
therefore was considered unsuitable.
The release rate profde of arnlexanox from lot 1093-0003 was determined using
approximately 750 mg of the paste placed on FP-vericel membrane contained in each of
9 Franz diffusion cells. The experimental condhions (except the temperature which was
30°C t 1°C) and sampling times and calculation of release rate were as for membrane -
selection. The experiment was run for 2 days to determine the reproducibility of the data.
The results are summarized in Table 10 and Figs. 4 & 5. The overall mean release rate ‘
was 153.1 ng/cm%inM with a range of ng/cm%i.n’~.
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Tab109
ln Vitro Diff Usion of Rmlaxaaox Th~ouuh Svnthetic 14embranss

Test product: St Amlexanox Oral Paste (CHX 3673-5N~) Lot 1093-0003
~eceptor Phase: 0.0514Phosphate Buffer (pH 7.4) Temperature: 37*c

8ampling PP-voricol Collulosc vinyl J40tricol
Tim (PP-4SO) Ac9tat8 (m-l)

Amlexanox Amlexanox Amlexanox
Flean Std Dev Mean ~td Dev Mean Std Dev

(rig/ml) (rig/ml) (ng/rnl)

Initial o 0 3.36 1.61 3.60 2.02

min 2.98 1.34 15.65 2.25 ‘8.11 3.31

min 9.04 4.59 18.07 11.44 16.98 8.09

rein* 69.85 49.87 105.89 54.08 50.31 20.89

rein* 112.91 109.33 244.43 146.01 120.71 72.23

rein* 334.27 209.73 338.9a 194.58 259.52 127.22

rein* 459.50 283.66 469.01 270.32 361.91 199.51

Corr.
Coeff. * 0.9528 0.9953 0.9804

Y-inter.* -383.02 -254.44 -290.05

Rate *
(slope), 37.26 32.32 29.01
rig/ml.
rein%

●: The corr. coeff. (rl), Y-intercept (A), and Rate (slope, B) are
calculated from data related to the sampling times marked with *
only.
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Statistical Review and Evacuation

NDA: 20-511

AUWW CherneX P~a~Utic~s,
One Executive J)rive, Ft.

Date: ~w -7 !995

Inc.

Lee, NJ 07024

Name of Drug: kdexanox oral 1%.ste (s%)

Documents Reviewed: origins] NDA vohunes 1.14-1.19 of 59, dated August 31, 1988.
Re-Subrnission date April 19, 1995

I. Background: ln this NDA submission a carcinogenicity study in rats was included. This
study was intended to assess the carcinogenicity potential of Arnlexanox Oral Paste in rats when
administered orally in dietary mixture at some selected dose levels. The lengths of the study was
729 days. The reviewing toxicologist Dr. John Wedig, HFD-540, requested the Division of
Biometrics to perform the statistical review and evaluation of this study. The results of the
review have been discussed with Dr. Wedig.

~. Desire: Twc separateexperiments,one inmale and one in female rats were conducted. In
each of these experiments there were three treated groups, known as low, medium, and high
dose groups and a control group. Two hundred male and two hundred female Fischer 344 rats
were randomly divided into equal size of 50 animals to form the four treatment groups. The dose
levels for the treated groups were 25, 80, and 250 mg/kg/day for low, medium, and high dose
groups, respectively. The animals in control group remained untreated.

The animals were checked twice daiiy for mortality and morbidity. A complete histopathological
examination was performed on all animals in the control and high dose group. In low and
medium dose groups only livers and adrenal glands of the animals and any abnormal tissues
found in the gross examination were microscopically examined.

111. SDonsor’s analvsi$

Survival data analysis: The sponsor analyzed the survival data using the methods described”’
in the papers of Cox (Regression models and life tables; Journal of the Roval Statistical Socie~,
B, 34 187-220, 1972), and of Gehm (A generalized Wilcoxon test for comparing arbitrarily
singly censored samples, Biometrika;’52 203-223, 1965). These methods include the tests for
linear trend in the mortality with th~ increased drug level, and the pairwise comparisons of the
treated groups with the control. The plots of Kapkm-Meier estimates of the survival distributions
of the treatmentgroupswerepresentedforeachsex.The testsdidnotshowanystatistically
significantpositivelineartrendorincreasedmortalityinthetreatedgroups.
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Page 2

Tumor data analysis: The sponsor used the similar methods to analyze the tumor data as they
used in the mortality data analysis. The event in this case was the time of detection of tumor.
The anirndswhich did not develop a tumor were considered as censored. The actual dose levels
used in each treated groups were used as the score in the sponsor’s anidysis. -

The tests showed statistically significant positive linear trend in the incidence of
pheochromocytoma in adreml medula, and follicular adenoma in thyroid in female rats.

IIIc. Reviewer’s analysis

The reviewer independently performed amIyses on the submitted data. Since the sponsor’s
analysis of survival data was found to be quite satisfactory, the “reviewer did not repeat the
survival data amlysis. Turnor data were analyzed using the methods described in the paper of
Peto et al. (Guidelines for sample sensitive significance test for carcinogenic effects in long-term
animal experiments, Long term and short term screening assays for carcinogens: A critical
aDpraisal. International agency for research against cancer monographs, Annex to supplement,
World Health Orgtition, Geneva, 311426, 1980). Data used in the reviewer’s amlysis were
taken from the hard copy submission from the sponsor.

Tumor data ana]vsis: Since, only livers and adrenal glands of all animals in each group were
microscopically examined the reviewer performed the positive linear trend tests on liver and
adrenal gland tumor data and pairwise comparisons of the high dose group with the control in
some other selected tumor types. Since the selected tumor types were not labeled as malignant
the reviewer assumed them as ‘not cause of death’. Withthisassumptionand followingPeto
etal.(1980),thereviewerappliedthe‘prevalencemethod’,to testforpositivelineartrend.The
exactpermutationtrendtestwasusedtocalculatethep-valuesofalltests.The scoresusedfor
thetrendtestwereO,25,80,and 250 forcontrol,low,medium,andhighdosegroups,
respectively.Since,theoriginaldatawerenotavailableandalsono statisticallysignificant
differenceinmortalityamong thetreatedgroupsweredetected,no mortalityadjustmentwas
done in the reviewer’samlysk. Among the testedtumor typesadreml medula/
pheochromocytomainfemaleratsshowedpvaluelessthan.05(p=.0036)forthepositivelinear
trendtest.

Multiple testing adjustment: The rule proposed by Hasernan (A re-exarnination of false
positive rates for carcinogenesis studies, Fundamental and Applied Toxicology, 3: 334-339;’
1983) for pairwise comparisons and the rule proposed by the Division of Biometrics (Lin K. and
Rahrnan M., False Positive Rates in Tests for Linear Trends in Tumor incidence in Animal
Carcinogenicity Studies of New Drug;-fitmblished report, Division of Biometrics, CDER, FDA,
1995) for trend tests were used to adjust the effect of multiple testings. The two rules state that
in order to keep the over all false positive rate at nominal level of approximately ten percent,
tumor types wth a spontaneous tumor rate of no more than one percent should be tested at .05
level for pairwise comparisons and at 0.025 level for positive linear trend tests and for tumor
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$

types with spontaneous tumor rate greater than one percent the level should be set at 0.01 for
pairwise comparisons and 0.005 for the positive linear trend tests.

On the basis of the rule described above the positive linear trend in pheochromocytoma in
adrenal medula @ female rats is considered to be statistically significant. NG pariwise
comparison was found to be statistically significant. The incidence rates and p-values of turnor
types tested for positive linear trends and pairwise comparisons are given in Table 1.

V. Summarv

No statistically significant (at .05 level) linear trend or difference in the mortality among
treatment groups was found in either sex.

Incidence of pheochromocytoma in adreml medula in female rats showed a statistically ,,
significant positive linear trend. /

a

Mohammad A. Rahman, Ph.D.

<~ ~ L +#7atica1s’tistician
Concur: Karl K. Lin, Ph. D., Group Leader

cc: Original NDA 20-511
HFD-540/Dr. Wilkin
HFD-540/Dr. Wedig
HFD-710/Cbron
HFD-715/Dr. K. Lin
HFD-715/Dr. Rahman
HFD-715/SARB Chron
HFD-715/DRU 2.1.1 NDA 20-511 Arnlexanox Oral Paste (5%)

Rat carcinogenicity studies
HFD-715/Diskette Rahman-2/AMLEXAN0. CAR
HFD-400/Dr. Contrera

,’
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Tumor rates and p-values of the tested tumor types
for positive linear trend

Page 4

Tumor rate
~ Or~an/Tumor CLMH P-value

50 50 50 50 Trend ~ (C,H)
Male Adrenal medula/Pheochromocytoma 6992 .9731 .9703

Thyroid/Parafollicular Cell Adenoma 1235- .1022
Thyroid/Follicular Adenoma 11 OO-1.OOOO

Female Adreml medula/Pheochromocytoma 1137 .0036 .0297
Thyroid/Follicular Adenoma ooo2- .2475 ‘
Thyroid/Parafollicular Cell Adenoma 6004- .8411

n

...
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Na me of Drug:

Do cuments Reviewed;

Indication:
4

Medical Irmut:

A. INTRODUCTION

Statistical Review and Evaluation
JNDA co nsult }

20-511

Block Drug Company, Inc.

Aphthasol (amlexanox oral paste) 5 YO

Amendment to approvable letter Vol 8.1 dated August 2,
1996; final proposed label

Aphthous ulcers

Dr. Phyllis Huene, HFD-540

The purpose of this consult is to review certain statistical issues submitted by the

sponsor in an amendment as their response to the approvable letter dated April 16.

1996. This augments the statistical review performed on Aphthasol dated January

4, 1996.

The sponsor met with the Division of Dermatologic and Dental Products on July 8,

1996 to discuss final labeling. Statistical input was provided by Dr. Ralph Harkins,

Director, Division of Biometrics IV at this meeting. The statistical reviewer completely

concurs with his statistical comments as reflected in the meeting minutes.

The review is based on the report as submitted by the sponsor on their database. No

modifications to the database or further reanalysis on it were attempted. .-.

B. EFFICACY EVALUATION .,’”

Four clinical trials were conducted by the sponsor (Studies 102, 106, 107 and 108)

of which Studies 107 and 108. were deemed pivotal. Studies 102 and 106 were

considered supportive studies., ‘They are summarized as follows:

SudY
Study 102 amlexanox

Study 106 amlexanox

Study 107 amlexanox

Study 108 amlexanox

Treatment arms

5y0, amlexanox 1 % and vehicle
5?40, vehicle and no treatment

5?Z0and vehicle

570, vehicle and no treatment



it NDA 20-511: Aphthasol (Amlexanox oral paste 5~0) 2

1)

2)

3)

To compare the treatments in the Clinical Studies section in the label, Studies

~ 106, 107 and 108 were combined for comparison of amlexanox to vehicle;
‘ Studies 106 and 108 were. combined for comparing amlexanox to no

treatment. This is acceptable as a means to combine results for labeling
purposes.

The graph of cumulative percentage of patients with healed ulcers has been

extended to 10OOA, the number of days (x-axis) originate at Day O and error

bars have been included for each data point. This is in accordance to the

statistical input given by FDA.

Kaplan-Meier estimates of the cumulative percentages of patients healed and

their standard errors were obtained. The Der-Simonian and Laird approach was

applied to obtain a combined estimate of the difference, its standard error and
the corresponding z-statistic. Since two estimates for amlexanox were obtained

(one from comparison with vehicle and the other from comparison with no
treatment), the lower of the two estimates was used. This is reasonable.

C. CONCLUSIONS (Which Mav be Con veved to the SponsorJ

To compare the treatments in the Clinical Studies section in the label, Studies 106,

107 and 108 were combined for comparison of amlexanox to vehicle; Studies 106
and 108 were combined for comparing amlexanox to no treatment. This is acceptable

as a means to combine results for labeling purposes.

The graph of cumulative percentage of patients with healed ulcers has been extended

to 10OOA, the number of days (x-axis) originate at Day O and error bars have been
included for each data point. This is in accordance to the statistical input given by

FDA.

Kaplan-Meier estimates of the cumulative percentages of patients healed and their

standard errors were obtained. The Der-Simonian and Laird approach was applied to
obtain a combined estimate of the difference, its standard error and the corresponding
z-statistic. Since two estimates for amlexanox were obtained (one from comparisoti’

with vehicle and the other from comparison with no treatment), the lower of the two
estimates was used. This is reasonable.

,“ .,-
Overall, the statistical approa~h used by the sponsor in the final proposed label is -‘

reasonable and is in accordance to the input given by the FDA.
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Alaka G. Chakravarty, Ph.D.

Biomedical Statistician,
Division of Biometrics IV

Concur: Rajagopalan Srinivasan, Ph.D.

Acting Team Leader,

Division of Biometrics IV

cc:

Orig. NDA 20-511

HFD-540

HFD-540/Dr. Blay

HFD-540/Dr. Wilkin
HFD-540/Dr. Katz

HFD-540/Dr. Huene

HFD-725/Dr. Harkins
HFD-725/Dr. Srinivasan

HFD-725/Dr. Chakravarty

Chron.

This review contains 3 pages ( C:\WPFILES\NDAREVS\AMLEXl .CON)
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Statistical Re view and Evaluation JAN 41996

20-511

Chemex Pharmaceuticals inc., Fort Lee, NJ 07024

Aphthasoi (Amiexanox Orai paste 5~0)

Volumes 1.47, 1.5G - 1.G6, 4.6-4.16, 4.10, 2.1,

Ame~dment dated Juiy 31, 1995

Apthous ulcers

Ciinicai / Statistical

Dr. Phyiiis Huene, HFD-540
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CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...16

A. !NTRODUCT~ON

The sponsor submitted resuits to determine the efficacy and safety profiie. ~f

Amiexanox5% Oral paste for treatment ofaphthous ulcers. Reports of four clinical
trials were submitted by the sponsor, ~!l of which were conducted in U.S. These-”

pivotal studies were multi-center, double biinded; randomized, parailel group efficacy

trials on patients having aphthous uicers. Asummary table is provided inTabie 1 for

comparison. llisnotcd that protopo!s 107and 10Sarepivotal efficacy ttials. Protocol

102 was cieveloped as adese-ranging study and is submitted aiong with protocol 106

to serve as a supporting study in a pooled fashion. in discussion with the Medical

Officer and the Reviewing Statistician during cieveiopment, Ms. Beth Turney,
protocols 107 and 108 wili be reviewed separately as pivotal studies, along with

statistical review of the justification for ~ooi~bii~ty of studies 10Z and 105.
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Baselin e Consistency:

Baseline parameters for Protocols 107 and 108 are summarized in Tables ~ and 3.

Table 2: Baseline characteristics in Protocol 107

5% AMLWGW(X VEHICLE

MALE FEMALE MALE FEMALE

SAMI~LESIZE 99 (47%) 112 (5.?%) 102 (48%) 111 (52?tj

AGE; (Mean + Std) 26.2 (~ .~.o~ 29.4 (+ 9.0) 26.7 (~ 6.7) 27.7 (k 74)

&4CE

CAUCASIAN @ 90 (42%) 97 (46!%] 86 (40%) 89 (42cz)

BLACK 1 (0.5%) e (Z.SZ) 3 (1.4%) 6 (2.8%)

HfS[’AM’C 3 (1.47) 4 (i.9f7) o ([)’1,) 4 (1.9’:)——. — ..—

ASIAN 5 (2.4’%) 5 (~4~,) 12 (5.6%) 10 (4.7%)

OTHER o (0%,! o (0%) 1 (0.s%) 2 (o.97.)

Table 3: Baseline characteristics in Protocol 108

S70 AMLEXNOX ~EHICLE No TREATMENT

MALE FEMALE MALE FEMALE MALE F’ENI.ALE

SAXfPLESIZE 85 112 101 97 74 59
(43%) (57%) (5I %) (49%) (56%) (44%)

AGE: @ieank Std) 28.0 27.8 26.4 28.3 28.2 27.7
{+8.6) (: 9,1) (k4.9) (i: ~. 7) (2 7.1) (* 8.6)

Rim

CAUCASIAIV 77 (.?97;) 98(50%) 89(45%) 82(~]~j 65(49%)51(38?)
,r

1IIIJ CK 1(o.5 %) “ 2(1.0’;6) o (()!z) S(2.5%.) 0(0%) 1(f),8%)
1 I I

‘ }llSpAl\YC 2(1.0%)3(1.5%,) 3(1.5%) 6(.?.O%) J(~.~o~,) 1(0.8%)
I I I
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It is noted that there are no significant differences between treatment arms with
respect to age, gender, race at basellne. The p-values obtained from Cochran-Mantel-
Haenszel test for gerlder and race information and from ANOVA for age were above

0.15 in each case.

B. EFFICACY EVALIJATl~

The primary efficacy variables are healing of aphthous ulcers and acceleration of pain

relief. Ulcer cure is defined as 100% resolution of ulcers. The sponsor has submitted

information on cwe rates as mean reduction in ulcw size as weli as median time to
first resolution of ulcers and pain relief.

Reviewer Comments: Since aphthous ulcers are self-limiting, it is considered that the

median time to complete resolution of the ulcer and pain relief is of primary cllnical

relevance. The sponsor submitted results from Wilcoxon test as well as log rank

statistic, and often ,statistical significance is obtained in one but not the other. In ‘an

effort to justify usage of one nonparametric test over another, the following reference

is made (Statistical Methodology in the Pharmaceutical Sciences, edited by D. Berry,

pp. 329-331 ):

“The log-rank statistic is an example of what is often termed a censored data ran!{

test, This test is fully efficient against alternatives in which the hazard rates between

samples are proportional across time”. On the other hand, Prentice generalization of

Wi!coxon test (used in SAS scftwwe package as a defou!t) “p!ace more emphasis on

earlier times”.

It is thus deemed prudent to utilize log-rank statistic for median time to compiete

resolution of ulcer, but use Wi!coxon for testing median time to pain relief.

The analyses presented here are based on the sponsor’s database.

Reviewer’s commer?t on the database:

Subsequent to the submission, an inconsistency in the database was noticed. Eight
patients in site 2 were assigned wrong treatment codes, The sponsor prc~vided re- -“

analyses of the database as weli as a rewritten statistical report. The analyses reported
in this review reflect the change in the database.

f

In an answer to a query by the Medics! Officer, the sponsor responded to the issue

that the sample size, iti, varies from table to table. It was stated that for direct
summarization tables, actual number of patients from whom data was coilected at the
evaluation time are represcntwl in the tab!c, with information on successes carried

forward. A patient not healed will have ulcer size information. Any discrepancy can



~A 20-511:Amlex.nox Oral Paste 5!%
5

therefore occur only from missing data. For tables based on derived calculation and for
determining the time to first occurrence of healing, similar algorithm was followed.

This was considered acceptable by the statistical reviewer.

Apht hous Ulcer Healinu:

TABLE 4: PERCENT OF PATIENTS I-IEALED BASED ON ULCER SIZE {PROTOCOL 107)

[

~.——— ~=.= —e——

TREATMENT GROUP
—====.—.—.— - .—

% ofPatients Healed (Size = Ox Omm)
—=.——-

GROUP SIZE p-Value
Comparison of

5% AMLEXANOX VEHICLE Treatment
Groups

Day 3 3.4% 2,4%# ns
Day 4 13.9% 15.3%
Day s 36.5% 24.5%

-i
0.00s

Da>’ 6 49.8%

‘* 6%+’==; -~ ~~~ /

J
It is noted that there is a significant difference in percent of patients having healed
ulcer at days 5 and 7, as well as in median time to heal. The percentage of patients

healed by Arnlexanox is consistently higiwr than the vei~icie numerically from Day 5
onwards. However, the difference in median time to heal is 0.6 days. [t is to be

determined by the clinical reviewer if this difference, even though statistically

significant by both tests, is clinically meaningful.

.,,”
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“<j’:
3’A JX 5B : PERCENTOFPATIENTSHEALEDBASEDONULCERSIZE (PROTOCOL108)

% HEALED(SIZE = Ox OMM) p-Values
i’??EAZkfE?W

GROUP
GROUPSIZE 5% No Adex vs Amlcx W

ml AMLEXANOX VEHICLE TREATMENT Vehicle No Treat.
/7v=19~ /i’V=198] firz~33]

Day 3 5.61% 4.04% 0.75% ns o.C24

Day 4 19.07% 12.69% 7.63% 0.082 a (w

Day 5 34.87% 25.76% 19.55% 0.047 0.003

Day 6 50 .26% 39.90% 31.58% 0.033 0.001
1

Day 7 6~.05% 52.33% 46.97% 0.050 0.008

Day 8 70.92% 59.60% 50.38% 0.018 0.000

7

—. —.- -——...— .——. _ -

Mediun 5.0 5.8 6.6 TWCOW)lp-value WiImw4 p-

Tbne to =0.015 Vulue= 0.000

Heai
Log-rank p-vdtw Lqymk p-

D-m)

= 0.053 vali4e = 0.003

It is noted that there is a significant difference in rate of ulcers healed between

Amlexanox and vehicle from day !5 onwards, as well as in median time to ulcer

healing. The difference is statistically significant by Wilcoxon test but not by !og-rank
statistic. Since the primary interest is in the overall profile of ulcer healing, log-rank
statistic is more appropriate in this instance. The difference in median time to heal

between treatment and vehicle am~ is G.8 days. It is to be determined by the clinical

reviewer if these differences, even though statistically significant by both tests, are

clinically meaningful. Amlexanox is statistically superior to no treatment on all

evaluation timepoints and in median time to ulcer healing by both Wilcoxon and log-

rank statistics.
.,, ”

An analysis was done to see if there is a difference in ulcer healing rates between the

treatment arms between days 4 to 6. A patient is considered a cure in this analysis if
all the treated ulcers get healed. in 4-6 days. A comparison of cure rates in two
protocols are summarized in Table 6.
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Table 6: Ulcer healing rate summary in Protocols 107 and 108

Protocol Cure rates Confidence Interval I
Amlex (04) Vehicle (04) No treatment

107 90/1 98 781195 ......------- ,w,,95(-0.0482, 0. 1573) 4S,QM,40.0X
(45.4%) (40.0%)-— .—. — — ———..—.——

108 82{188 68/1 85 40/1 30 Amlex vs vehicle:

(43.6%) (36.7%) (30.7%) IBB,,85 (-0.0360, 0.1732) ~,.,%,~~,,%

Am Iex vs no treatment:

,$~, ,tC. (0.01 58, 0.2414) ~~,+1,,~C,,v,

It is seen that in both protocols, there is no statistically significant difference between

the treatment ar~ and the vehicle with regard to the ulcer healing rate between days

4 and 6. Amlexanox is statistically superior to no treatment in Protoccl 108. Note that

multiple comparison correction was not applied to the construction of the confidence

intervals.

Pain relief:

Patients were instructed to mark their perception of pain or) a Visual Analog Scale

(VAS). A score of s 0.5 cm on the VAS was considered to be complete resolution of

pain. If patients had more than one ulcer, they were not considered as having complete
resolution of pain unless pain had resolved from all of their treated ulcers.

.,,’

,/“
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TA LE 7B : PERCENT OF PATIENTS WITH COMPLETE RESOLUTION OF PAIN (Protocol 107)

Day 3

Dav 4

Day 5

Day 6

Day 7

MEDIAN TIME TO HEAL

(TREATMENT DAYS)

0/0 of Patients with Pain Resolved

(VAS score sO.5 cm)
p-Value

Com~arison of—

5% AMLEXANOX VEHICLE
Treatment

Groups

19.7’XO I 12.4% I 0.041

38.5?J0 I 33.0?40 I ns

56.3’?40 I 47.9% I 0.086

70.7?40 I 60.3?40 I 0.022

79.3% 72.7% ‘ 0.107

3.5 4.0
Wilcoxon p-value = 0.022
Log-rank p-value = 0.(.)62— --

There is a statistically significant difference between treatments on Day 3 and Day 6.

The median time to pain relief is statistically significant by Wilcoxon test, but fails to

establish significance over vehicle in log-rank test. It is to be noted that since early
pain relief is desirable, Wi!coxon test is more appropriate here. However, whether a
reduction of 0.5 days in pain relief in a self-limiting disease is clinically meaningful

needs to be determined by the Medical Officer.

The pain relief for patients in Protocol 108 is discussed in Table 8. It was seen that

there was a statistically significant difference between Amlexanox and vehicle from

Day 5 for eaci~ evaluation tirnepoints, and between Arnlexanox and no treatment arm
for a!l timelines. The median time to pain relief fails to establish statistic! significance

between Amlexanox and vehicle by Wilcoxon test (more appropriate in this context)

but is marginally significant by log-rank test. There is a statistically significant

difference between Am!exanox and no treatment with regard to median time to heal
..-

by both tests. However, it is to be noted that the reduction in pain relief is 0.6 days
between the treatment arm and vehicle and 1.4 days between treatment arm and no

treatment group. It is to be determined by the Medical Officer whether this difference,
though statistically significant, ~s clinically meaningful.

/.”



*#,,

$-=..
*.’ I?TIIA 20-511: Amlexanox Oral Paste 596 9

TABLE S: PERCENTPATJEhTSWITHCOMPLETERESOLUTIONOFPAIN(PROTOCOL10zI)

% WITJJCOMPI.ETERESOLUTIONOFPAIPJ I -P-~7ALUE
(3:Srdi%-) COMPARISONS

BETWEEN~ROUPS

T~EAZWEhT 5% No AmIex Amlex
GRCMJP AMLEm02i VEHICLE TREATMENT Vs Vs

GROUPSIZE /iV=197] /lV=198] /?V=133] Vehicle No
~] w Treat.

Z@’ 3 14.87% (2.55) 15. 15% (2.5$ 6.77% (2.1s) ns (j.o~6

Day 4 38.46% {3.43 33.33% (3.35) 16.54% (3.22) n“ 0.000

Duy 5 ~ 54.87% (3.56) 43 .43% (3.52) 35.34% (4.14) 0.(732 0.001

Day 6 71.28% (3.24) 56.06% (3.53) 46.62% (4.33) 0.001 0.000
—.

Day 7 80.0% (2.86) 65. 15% (3.39) 57. 14% (4.29) 0.001 0.000

@ s 84.10% {2.62) 75.76% (-?.(H) 69.92 % (3.98) 0.039 0.002

MeiIiun Time
for Pain 3.6 _ 4.3 50 “m

Resolution
(my) Wilcoxon p-values: Amlex vs vehicle = 0.057

Amlex vs no treatment <0.001

Log-rank p-values: Amlex vs vehicle = 0.04”7
Ardex vs no treatment “< 0.001

Further analvses to see if there is a difference in pain reiief rates between the
treatment arms between days 3 and 5 were done. A patient is considered a cure in

this analysis if complete pain relief is reached between days 3 and 5. A comparison
of cure rates in two protocols are summarized in Table 9. .,

,/



Table 9: Pain relief summary in Protocols 107 and 108 _

.— ~ .—— - —.
Protocol

—
Cure rates Confidence interval

Amlex (%) Vehicle (0%) No treatment

107 84/1 98 97/195 ------------- 199,~q5(-o.l 7661 o.0302) 4Z.4Y,!g.~~$
(42.4%) (49.7%)

108 83/1 88 83/1 85 46/1 30 Amle x vs vehicle:
(44. 1%) (44.8%) (35.3%) l~& 1~~(-O.l i 34, 0.0991) ‘Iq.1%,‘W!&

Pm Iex vs no trealment;

—J-..— —.. ,83 ,qg (-0.0274, 0.2027) ~d,.,>,~~~.,.
—.— —- .-—. —- — +____———.:~— -- —---— ---———. _ _.

It is seen that in Qoth protocols, there is no statistically significant difference between

the treatment arm and the vehicle with regard to the pain relief rate between days 3

and 5. Amlexanox is statistically equivalent to no treatment in Protocol 108. Note that

multiple comparison correction was not applied to the construction of the confidence
intervals.

Additional Efficacy evaluations:

The Medical Division wondered if the data might strew a tempera! effect of the drug
by analyzing ulcer healing and pain relief in three time periods over the treatment
regimen. For Protocol 107, the time is subdivided into days 1-3, 4-5 and 6-7. In

Protocol 108, the timepoints considered are days 1-3, 4-6 and 7-8. A patient is

considered a cure if he/she is got complete healing of the ulcers or resolution of pain
in that timepoint. Fisher’s exact Xz test was performed to determine if there is a

significant difference between the treatment arms, summarized in tables 10 and 11.

Table 10: Ulcer Healing and Pain Relief Progression over Time ( Protocol 107)

Criteria Days

Ulcer
Healing Days 1-3

Days 4-5
Days 6-7

Pain
Relief Days 1-3

Days 4-5

Days 6-7

Amlexanox 5% paste

Cure Fail Total

7 197” 198

64 134 198
64 133 197

39 159 198
45 153 198
78 120 198

Vehicle

>ure Fail Total
-- —--- ——

[T

--—

4 191 1!35
45 150 195

55 140 195

23 172 195

74 120 194
49 145 194

X2 p-value

0.5431
0.0406
0.3566

0.0317
0.0009
0.0028



f.

NDA 20-511: .+deximox Oral Pusce 596 11

It is seen that there is a significant difference between the treatment arm and the

vehicle only at days 4-5 on ulcer healing, For pain relief, there is a_ statistically
significant difference between Amkxanox and the vehicle for each of the the periods

considered. However for days 4-5, Amlexanox is statistically inferior to its vehicle with
resspect to pain relief.

Table 11: Ulcer Healing and Pain Relief Progression over Time ( Protocol 108)

Criteria Amlexanox

— r-- “

Vehicle No treatment p-value p-value

Days Cure Fail Cure Fail Cure Fail (Amlex (Amlex i
vs veh) vs no trt)

Ulcer
Healing

Days 1-3 11 178 8 177 1 129 0.5101 0.0198
Days 4-6 ‘‘ 82 106 68 117 40 90 0.1767 0.0205
Days 7-8 41 148 36 149 23 107 0.5932 0.3896

Fain
Relief

Days 1-3 27 162 30 155 9 121 0.6035 0.0411
!3ays 4-6 \ 113 76 79 106 52 78 0.000!3 f).~(1~5
Days 7-8 I 25 162 68 116 I 32 95 < 0.001 0.0076

It is noted that for ulcer healing, there is no statistical difference between Am!exanox

and vei~icle, However, Amlexanox is statistically superior to I-10treatment upto Day 5.

For pain relief, Amlexanox is statistically superior to vehicle for days 4-6. A reversal
is noted at Days 7-8 when Amlexanox is statistically inferior to both vehicle and no

treatment.

Pooled Results from Protocols 102 and 106:

Study 102 was a Phase II dose-ranging study with 5% Amlexanox, 19’o Arnlexanox

and vehicle on a 4 day dosage regimen. Study 106 was a Phase 111study with 5%
Amlexanox, vehicle and no treatment on a 10 day dosage regimen. These two studi~s
were pooled hy the sponsor on the basis of Day 5 results to provide supportive

evid’ence for ulcer hea!ing and pain relief profile of Amlexanox over its vehicle.

The reason for pooling two stud”ies were provided by the sponsor as having the same
formulation, study design, dosing regimen, inclusionlexclusion criteria, baseline

consistency and similar data collection and management.

Table 12 summarizes the results from the pooled study.
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13LE 12: COMPARISON OF RESULTS FROM CLINICAL STUDIES 102 AN) 106

,.. .

: % OF PATItih~S “~JXI RESOLU1’ION””ilF SYMP@IS .(XNDAY 5.

... . ‘.
““ SIZE ““”””~~ ERYTHEMA

*A& .,::.:.:;, “,.
‘Physiciaq;k

~~dy. .’ ... .: ‘“ “- Assessment

No. :“. .
Veh 5% Veh 5% Veh 5% Veh 5%

Amlex Amlex Adex Amlex

102 30% 43% 35% w% 55% 70% 3070 33!%

106 35% 53% 45% 57% 5’7% 77% 36% 53%—

102 & 33% 47% r41% &j~ ~~~ 73% ~
106 -

CMH 0.023 NS 0.01 (),~~

p-value at
Day 5

If two studies are pooled by DerSimonian and Laird approach, the p-values reflect~ng

poolability are 0.8183 and 0.8367 for ulcer healing and pain relief respectively. Since
Since the p-values are not significant ( p >0. 15), we proceed to obtain the combined

cure rates and the associated confidence interval.

The confidence intervals for combined cure rates are as follows:

Ulcer healing:

Pain Relief:

This indicates

superior to its

,~~,~~ (0.0~ 71, 0.2730) ~rj.~,+,32.2:L

,33, s, (0.0672, 0.327s) 72.9%, 52.8%

that, based on the combined cure rates, Amlexanox is statistically

vehicle with respect to ulcer healing and pain relief. The sponso~s

analysis, replicated here for completeness in Table 13, corroborates this analysis.

,/‘
,
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Table 13: DerSimonian and Laird Method of Analysis of Efficacy Evaluatde Patients
from Combined Database for Studies 102 and 106

Difference in % Patients Cured Between 5% Amlexanox and
Vehicle on Day 5

Study 102 study 106 Chi- COmbined

L

p-~’aluc

Diff. SE
Sq.

Diff. SE Diff. SE

% Healed 13.0 9.1 17.5 9.6 0.12 15.2 6.6

, k

0.022
(Size = O
mmz)

% With No ‘ I 14.6 9.4 20.1 9.1 0.17 17.4 6.5 0.008
Pain —

No Erythema 3.5 9.3 11.5 9.7 1 - r0.36 7.3 6.7 m

PI Score 3,3 9.0 16.8 9.6 1.05 9.6 ~.7 ns

?le p value is lmcd on the rado of the combined difermce and its slaruiarderror. m - denotes p >0.15.
DerSinzo~iwi, R., Lui,vd,.V. (19E6):~~;]f~i~!/c(?C!i’f!im!TIi:j[s,7:177

Reviewer Comments on Poolability of Protocols 702 and 106:

It is the statistical reviewer’s concern that the pooling seems artificial. Day 5 on
Protocol 102 denotes the end of treatment timepoint, whereas it represents during

treatment timepoint for Protocol 106 ( in fact it is exactly midpoint of the treatment

regimen). However, determination needs to be made if this is of anv cljnical
meaningfulness by the Medical Officer.

An additional confounding factor is that 22 patients participated in both studies; thus

compromising independence of the two studies. These patients were counted as two

individual patients in the combined database.. They are summarized in Table 14.

/“’
/’
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TABLE 14; LISTING OF PATIENTS THAT PARTICIPATED IN BOTH STUDIES

Left to right alignment of numbers are listings of the same ptknt in both studies; for example,
patient in Study 102 was patient

;. ,~jU’A:l?iZOl
!jTUTH 34,7s7

r

(koup Pat
N

I

1%
kmlex

5%

Amlex

1

1%
Amlex

5%
Amlex

z

Vehicle

1

Vehicle

1..

1%
Amlex

5%
Amlex

ti~TA mioti”
STUDY34.787-lC

Group Paiient
No.

NONE

NONE

1
Vehicle

Vehicle

I

Vehicle

II

5%
Amlex

7

5%
Amlex

5%
AmIex

__L._.,

k Study 106.
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It was noted that local application site reactions are most common, with

pain/stinging/burning reported in 1.2?& of the patients. The duration of adverse events
were usually less than a day, with pain/stinging/burning reported in on~ instance for

6 days for a patient on 5’XOAmlexanox. Another patient on treatment arm reported

bumps on lip to be lasting > 9 days. Overall, the drug seems to be clinically well-

tolerated.

To elicit long-term safety and tolerance profile, 100 patients with aphthous ulcers were

enrolled in an open-label, multicenter tria! to apply 5% Amlexanox qid for 28 days.

Patients vverc monitored weekly for changes in clinical laboratory parameters ( CBC,

hematology and urine analysis). None of the hematoiogic or serum chemistry values

were reported outside of normal laboratory range. Ten patients had at least one value

at some point in the ~tudy of ALT, AST, a!kaline phosphatase or total bilimbin that

was more than 50°A out of range. Six of them were enrolled with elevated values.

These values retnained high and/or returned to normal during the study; none of these

values increased significantly during treatment. However, the combined normal range

was defined as the lowest and highest laboratory normal va!ues from the 4
laboratories, this rendered interpretation of these abnormalities virtually impossible.

Overall, the drug seems to be well-tolerated with respect to laboratory parameters.

No deaths were reported on the protocols.

c. CONCLUSIONS (Which May be C~nve~ed to the Smmsorl

There was no baseline inconsistency in

population enrolled in Studies 107 and

Aphthous ulcer healing:

the demographic characteristic of the patient

108 (Tables 2 and 3).

On Protocol 107, there is a significant difference in percent of patients having healed
ulcers at days 5 and 7, as well as in median time to hea! (Table 4). !n Protoccl 108,

there is a significant difference in rate of ulcers healed between Amlexanox and vehicle
from day 5 onwards, as well as in median time to ulcer healing. The difference..is

statistically significant by Wilcoxon test but not by log-rank statistic. Amlexanox is
statistically superior to no treatment on all evaluation timepoints and in median time
to ulcer healing by both Wil~oxon and log-rank statistics (Table 5). It is to be
determined by the clinical revjewer if a median reduction of 0.6 days in Protocol 107
and 0.S days on Protocol 108 is clinically meaningful.

There is no statistically significant difference between the treatment arm and the
vehicle with regard to the ulcer healing rate between days 4 and 6 on either protocol.
Amlexanox is statistically superior to no treatment in Protocol 108 (Table 6). If time
periods of Days 1-3, 4-5 and 6-7 are considered, it is seen that there is a significant
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difference in first time healing rate between the treatment arm and the vehicle only at
days 4-5 on ulcer healing on Protocol 107 and no statistical difference on Protocol 108

(Tables 1 @ and 1 ‘‘

Pain Relief:

On Protocol 107,

Day 3 and Day 6. The median time to pain-relief is statistically significant by Wilcoxon

test (Table 7).

8].

there is a statistically significant difference between treatments on

On Protocol 108, there is a statistically significant difference between Amlexanox and
vehicle from Day 5 onwards for each evaluation timepoints, and between Amlexanox

and no treatment arm for all timeiincs. The median time to pain relief fails to establish

statistical signifi&ance between Amlexanox and vehicle by Wilcoxon test. There is a

statistically significant difference between Amlexanox and no treatment with regard

to median time to heal by both tests. It needs to be determined by the Medical Officer
whether a median reduction of 0.5 days on Protocol ~07 and 0.6 days on Protocol

108 is clinically meaningful (Table 8).

It is seen that in protocol 108, there is no statistically significant difference between

the treatment arm and the vehicle with regard to the pain relief rate between days 3

and 5. Amlexanox is statistically superior to vehicle in Protocol 107 and no treatment
in Protocol 108 (Table 9). There is a statistically significant difference in first time pain

relief rates between Amlexanox and the vehicle for days 6-7 on Protocol 107 and

days 4-6 on Protocol 108. However, Amlexanox is seen to be statistically inferior to
its vehicle on days 4-5 on Protocol 107 and days 7-8 on Protocol 108 (Tables 10 and

11).

Pooled efficacy from Protocols 102 and 106:

Based on the combined cure rates, Amlexanox is statistically superior to its vehicle

with respect to ulcer healing and pain relief. The sponsor’s analysis is in corroboration
with this analysis.

It is the statistical reviewer’s concern that the pooling seems artificial. Day 5 on
Protocol 102 denotes an end ,of treatment time point, whereas it represents during
treatment time point for Protocol 106 ( in fact it is exactly the midpoint of the
treatment recjimen). Ho\l~ever, determination needs tc be made if this is of any clinical

meaningfulness by the Medical Officer. An additional confounding factor is that 22
patients participated in both studies, thus compromising independence of the two
studies. These patients were counted as two individual patients in the combined
database (Table 14).
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Safety Profile:

The drug seems to be well-tolerated clinically and with respect t; laboratory

parameters (Table 15).

In conclusion, Aphthasol has failed to establish accelerated ulcer healing and faster

pain relief over vehicle in the treatment of aphthous ulcers.

Alaka G. Chakravarty, Ph.D.

Biomedical Statistician, Biometrics IV
#

U:
6’ -’”~1 ,p4

Concur: Rajagopalan Srinivasan, Ph.D.

Acting Team Leader

pi 9-

) //3/y~
Ralph Harkins, Ph.D.

Acting Division Director

cc:

Archival NDA 20-511

HFD-540

HFD-540/Ms. Holmes
HFD-540/Dr. Katz
HFD-540/Dr. Wilkins
HFD-540/Dr. Huene
HFD-701 /Dr. Anello
HFD-725/Dr. Harkins , “’
HFD-725/Dr. Srinivasan

HFD-725/Dr. Chakravarty
HFD-344/Dr. Pierce
Chron.

This re~iew contains 18 pages,
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CAC Executive Meeting
July 25,1995.

Attendees: Joseph DeGeorge @FD-lSO); Joseph Contrera (HFD-400); Anwar Goheer(HFI)-
007);WMam Fairweather (HFD-715); Mohammad Rahrnan (HFD-745); Abby
Jacobs (HFD-540); John Wedig (HFD-540); Amy Nostrandt (HFD-540); David
Shriver (HFD-540); Margaret Brewer (HFD-150); Albert DeFelice @FD-l 10);
Tom Papoian @FD-l 10); D.G. Patel @FD-l 10); Ernest Belair @FD-l 10); and
Sharon Olmstead (HFD-001) ..

The following information reflects a brief summary of the committee discussion and its
recommendations. For detailed study informatio~ reference should be made to the individual
reviews submitted to the committee.

NDA 20-511 (Wedig Jacobs)
Amlexanox
The sponsor submitted data from the 104 week carcinogenicity studies in rats and mice. Using a
painvise comparison for the thyroid adenomas in male rats and pheochromocytomas in female rats
neither neoplasm was found to be statistically significant. The pheochromocytomas were found to
be statistically significant with the trend test analysis.

The committee agreed that \he statistically significant finding for pheochromocytoma in female .
rats using the trend test analysis is not biologically significant. Therefore, the committee does not
recommend including this information in the labeling. The committee also agreed with the
conclusion that the neoplasms seen in the mouse treated groups were comparable to the controls.

cc: NDA 20-511
HFD-540/AJacobs/JWedig
CAC files

concurrence: JDeGeorge/AGoheer/AJacobs17/3 1/95

.,.
/’

/.’
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NDA# 20-511 1:

CDER CARCINOGENIC~ COMMITTEE (CAC/CIAC-RC)
RODJWQT CARCINOGENICITY FACT sHE,Ec

NDA:# 20-511 IND’ DRUG CODE#:AA-673;CHX- 3673
CAS#:68302-57-8 DATE:July 5,1995

Other NDAIS #89-066 and #19-940

DIVISION(s) :Topi.calDrug Products

DRUG NAME(s) :Amlexanox

SPONSOR:Chemex Pharmaceuticals, Ft. Lee, NJ

LABOIUTORY:

P/T REVIEWER(s) :John Wedig, Ph.D. Sandra Morseth, Ph. D.

P/T REVIEW DA!PE: 1995 1990

CARCINOGENICITY STUDY REPORT DATE: April and August 1988
..

THERAPEUI’IC CATEGORY:Treatment of aphthous ulcers on the oral
mucosa.

PHARMACOLOGICAL/CHEMICAL CLASSIFICATION:Anti-allergic and anti-
inflammatory; the mechanism of action for accelerating the
healing of aphthous ulcers is unknown.

PRIOR FDA DOSE CONCURRENCE (Div./CAC)? (y/n; Date):NO .
—

MUTAGENIC/GENOTOXIC (y/n/equivocal/na; assay) :NO: Ames test;
micronucleus test in the mouse.

T CARCINOGENICITY STUDY (multiple studies? Stdl;Std2
etc.) :STD1

RAT STUDY DURATION (weeks):104

STUDY STARTING DATE:Protocol signed January 17, 1985; animals ..
initially dosed March 13, 1985

STUDY ENDING DATE:Last animal killed on March 17, 1987; final
report August 31, 1988.

/
RAT STRAIN: Charles Rivers Fisher 344

ROUTE:Dietary admix

DIETARY RESTRICTIONS (Y/N):None

.
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NDA# 20-511 2

CARCINOGEN~ ASSESSMENT COMMITTEE (cAC/CAC-EC)
RODENT CINQQENZCITY FACT s=

DOSING COMMENTS:The mean compound consumption of all the AA-673
tyreated groups was within 10% of theory except for three 2
week periods when it exceeded the 10% over the 104 week
dosing period. Diet assays every four weeks for AA-673
concentrations in all groups indicated 14 values which were
less than 10% of theory-i.e. 11 in the 80’s and three in the
high 70’s.

No. Rats in Control (Cl) Group:50\sex
Low Dose (LD)Group:50\sex
Middle Dose (MD)Group:50\sex
High Dose (HD)Group:50\sex

RAT DOSE LEVELS (mg/kg/day)

Rat Low Dose: ‘ 25
Rat Middle Dose:80
Rat High Dose: 250

Dose adjusted during study:No

Basis for Doses Selected (MTD; AUC ratio; saturation; maximum
feasible) : A 13 week dietary dose range finding study tested dose

levels of O, 125, 250, 500 and 1000 mg/kg. Body weight was
decreased at 1000 mg/kg. Serum levels of alkaline
phosphatase, SGOT and SGPT were increased in the males given
500 mg/kg and in both sexes given 1000 mg/kg.

Histopathological evaluation of the liver indicated dilation
of the extrahepatic and common bile ducts, bile duct
hyperplasia, cholangitis, necrosis and pericholangitis.
These effects were seen in both sexes at 1000 mg/kg and in
the males at 500 mg/kg. Females at 500 mg/kg indicated only
one trace instance of pericholangitis as did the males at
250 mg/kg. The dose of 125 mg/kg did not appear to produce
any toxic effects. ...

~T CARCINOGENICITY (negative;positive;MF;M;F) : ..

Negative for carcinogenicity

RAT TUMOR FINDINGS: /’

There were no increased ‘&cidences of tumors except for the
following:



NDA# 20-511 3

FDA CD~~TTEE
~

(cAc/cAc-Ec)

Incidence of pheochromocytoma

Dose mg/kg/day o 25 80
Males
No. animals

tumor
% incidence

Females
No. animals

tumor
% incidence

(49) (50) (50)
with 6 9 9

12 18 18

(50) (50) (50)
with 1 1 3

2 2 6

250
(50)
2

4

(50)
7

14

()= number of ~nimals examined

Range of % incidence in historic control animals at IRDC, 24
month studies:

males 1.7 to 11.4; females O to 6.O:incidence was O to 16%
in females from the analysis of 200 2 year studies with 1940
animals, Boorman, et.al.1990, NTP data, see attached.

The number of thyroid parafollicular cell adenoma’s was increased
in the male high dose vs the control but was within the percent
incidence for the historical control.

RAT STUDY COMMENTS:

A biostatistical consult was requested from Mohammad A. Rahman,
Ph.D. (HFD-715) for analysis of the relevance of the number of’”-”
pheochromocytoma’s and the thyroid adenoma’s in the treated
groups vs the control (see attached evaluation) . With respect to ‘“
the thyroid adenoma the pairwise comparison was not found to be
statistically significant.

The incidence of pheochromocytoma in female rats showed a
statistically significant positive linear trend. The pairwise
comparison was found not to be statistically significant.

Since the increased incidence of pheochromocytoma was not
statistically significant in a pairwise comparison and was
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20-511 4

CARCINOGEN~&EC)
RoD NT CARCINOGENICITY FACT SHEEXE

noted in the hiqh dose qrou~ where evidence of seriotis
toxicity was apparen~, the c~mpo;nd was considered not to be
carcinogenic. The exposure to 250 mg/kg of amlexanox in the rat
is greatly in excess of the intended human exposure-i .e.1250X.

COMMENDATIONS :None

MOUSE CARCINOGENICITY Smx (multiple studies? Stdl;Std2 etc.):
One study

MOUSE STUDY DURATION (weeks): 78

STUDY STARTING DATE:June 17, 1985 (protocol signed) ;July 12, 1985
(in life ~tarted).

STUDY ENDING DATE:January 19, 1987 (in life); April 6, 1988
(report completed)

MOUSE STRAIN:BGC~Fl

ROUTE:Dietary admix

DIETARY RESTRICTIONS (Y/N):None

DOSING COMMENTS:Mean compound consumption of all treated groups
was plus or minus 10% of theory. Only 6 diet mixes (analysis
monthly) varied more than plus or minus 10% of theory.

No. Mice in Control Group:50/sex
Low Dose Group:50/sex
Mid Dose Group:50/sex
Mid-High Dose Group:50/sex
High Dose Group:50/sex

MOUSE DOSE LEVELS (mg/kg/day)

Mouse Low Dose:3
Mouse Mid Dose:10

FDA CDER CARCINOGENICITY ASSESSMENT COMMITTEE (cAC/CAC-ECl
~ODENT CARCIN~ENICITY FACT SHEET

.,

Mouse Mid-High Dose:30
Mouse High Dose:100
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Dose adjusted during study? NO

Basis for Doses Selected (MTD; AUC ratio; saturation; maXimum
feasible) :Maximum Tolerated Dose. A 17 week dietary dose range

finding study in this strain of mouse was conducted using
dose levels of O, 25, 50, 100, 200, 500 and 1500 mg/kg (the
latter two dosage levels from study week 14, and
representing a change in the 25 and 50 mg/kg/day dose
levels) . A treatment related toxic nephrosis was noted
beginning at a dose of 100 mg/kg. This effect increased in
incidence and severity with increasing dose. No other

treatment related effects were seen.

Prior FDA Concurrence (Div/CAC)? (y/n;Date):NO

MOUSE CARCINOGENICITY (negative;positive;MF;M;F) :Negative

MOUSE TUMOR FI’NDINGS:Theprevelance and types of neoplasms were
similar for both the control and treated group

Mouse Study Comments: In the 100 mg/kg group 35/50 males had
granular kidneys noted at gross necropsy (11 mild, 20
moderate and 4 severe) . Microscopic examination of the
kidney from the males in the 100 mg/kg group indicated 50/50
had toxic nephrosis (10 trace, 28 mild and 12 moderate
severity) . No toxic nephrosis was noted at the lower doses.

..----

,,’“’
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DIVISION OF DERMATOLOGIC AND D-AL DRTJG
Review of Chemistq, Manufacturing,

/--> and

a%-j’ /w)??

OCT 25 l=

PRODUCTS
Controls

WZQ 20-511 CEEM.
REVIEW DATE: 10/6/96

SUBMISSION/~E DOCUMENT DATE CDER DATE ASSIGNED DATE—
ORIGINAL 4/17/95
AMENDMENT- ~
AMENDMENT/Bc

7/31/95
8/15/95

AMENDMENT/~ @
AMENDMENT/Bc

2/7/96
3/7/96

AMENDMENT/Bc 4/2/96
AMENDMENT/X @
wENDMENT/Nc

8/2/96
9/6/96

AMENDMENT/Bc 9/24/96
AMENDMENT/Bc

#mE~ME~/Bc
10/8/96
10/18/96

4/19/95
8/2/95
8/16/95
2/8/96
3/8/96
4/3/96
8/5/96
9/12/96
9/27/96

lo/10/96
10/21/96

—

4/21/95 (CRI)
8/8/95
8/18/95
2/8/96
3/8/96
4/3/96
8/5/96
9/18/96

10/4/95
lo/10/96
10/21/96

(CR1)
(CR1)
(CR2)
(CR2)
(CR3)
(CR3)
(CR3)
(CR3)
(CR3)
(CR3).

NAME & ADDRESS OF APPLICANT: Chemex Pharmaceuticals, Inc.
a One Executive Drive

Fort Lee, NJ 07024

DRUG PRODUCT NAME
Proprietary
Non~ronriet~w

Aphthasol
/usAN : amlexanox

Code Names/#’s: ZQ-673 & CHX 3673
Chem.Tvoe/Ther. Class: 1P

ANDA Suitability Petition/DESI/Patent Status:
N/A

PHARMACOL. CATEGORY/INDICATION: Aphthous ulcers

DOSAGE F0R3f: Paste

STRENGTHS: 5%

ROUTE OF ADMINISTRATION: Oral

DISPENSED: x Rx OTC -

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMTJLA,MOL.
~“
2-amino-7-isopropyl-5-oxo-5H- [l]benzopyrano- [2,3-b]-
pyridine-3-carboxylic acid; mol. wt. 298.30; empirical
formula: 298.30. ,

see Chemist’s Review #1 for structural formula

SUPPORTING DOCUMENTS:
DMF
RELATED DOCUMENTS:
IND “ IND
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page 3 of 4NDA 20-511
Chemex Pharmaceuticals, Inc.
Amlexanox Oral Paste, 5%

Phillip Vincent, HFD-357. This information was also sent to
Dr. Vincent on 10/18/96 for review.

3. Phase 4 Commitment: Acceptable

Block Drug Company, Inc. commits to the following
information:

* To lower the upper viscosity limits (4,500,000 cps) in the
Regulatory Finished Product Specification when more
experience has been obtained on the optimum limit from
stability studies on full term scale production batches.

* To submit a description of the composition of the laminate
sealant used in the Glaminate tube.

*

In addition, the applicant responded with the following
submissions:

Amendment dated 9/24/96:

Methods Validation:

A revised methods validation package was submitted on
9/24/96. These methods were revised per FDA methods
guideline information faxed to the firm on 7/30/96. This
submission incorporates information originally submitted in
Volumes 4.3 and 7.1 to provide a complete, current methods
validation package which supersedes Volume 4.3, the original
methods validation package. Note: The methods submitted on
9/24/96 supersedes the revised methods submitted on 4/2/96.

AMENDMENT/NC 9/6/96

Labeling: .

The applicant submitted a specimen of the carton label for
Aphthasol. This labeling was revised to reflect changes to
the “Usual Dosage” section of the carton to correspond to
the dosage reco=endation of the package insert; e.g.,
“within 10 days”. They indicated that the expiration date
and lot number will appear on the carton and on the crimp of
the tube. From a technical standpoint, nothing has changed;
the labeling remains the same.

.
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~A 20-511
Chemex Pharmaceuticals, Inc.
Amlexanox Oral Paste, 5%

page 4 of 4

/

CONCLUSIONS & RECO~ATIONS:

The NDA is approved from a manufacturing standpoint.-
Deficiencies that were part of the approvable letter dated
4/16/96 have been corrected.

Establisti-t Inspection:
The original EER (ID # 8053) for

the facilities was found acceptable for CGMPS on 8/14/95. A

FUR (ID # 9669) dated 3/11/96 for these facilities remams
acceptable (see memo dated 3/12/96 from HFD-324).

Environmental Assessment: Status is pending.

Labeling: Acceptable from a technical standpoint.

Methods Validation:
be initiated.

pending methods validation request; to

.
w

Ernest G. Pappas
\

Review Chemist

cc : Orig. NT3A20-511
HFD-540/Division File
HFD-540/Pappas
HFD-540/Huene
HFD-540/Alam
HFD-160/HussOng
HFD-540/Blay

//:R-:::2=:%nwk’v ‘:qb

.,,
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MEMO-U’M OF A TELEPHO~ CONVERSATION

Date: 10/22/96

Between: Sandra M. Wells, Ph.D.
Block Drug CO.

And : Ernest G.
FDA

Initiated by:FDA

Subject : Amlexanox

I called Block Druq

Pappas

Oral Paste, 5% (NDA 20-511)

CO and spoke with Dr. Wells regarding
their amendment of-10/8/96. I indicated that numerical
designation for Amlexanox Raw Material Specifications (100-
703A) was incorrectly stated. I indicated that it does not
correspond with the specification sheet number 1OON-7O3B.

Dr. Well% said that specification number lCO-703A was not
correct and should be 1OON-7O3B. It was their old
specification number for Amlexanox. It was changed to 100N-
703B when the revised particle size specification
implemented. She asked if they needed to submit a
amendment. I said that this will not be necessary
will cover this with a memo.

new
because I

Ernest G.Pappas
Reviewing Chemist (HFD-540)

cc : Orig:
HFD-540/Division File
HFD-540/Pappas
HFD-540/Huene
HFD-540/Alum
HFD-540/Blay
HFD-540/De Camp

1,

>:....
+;.... , -



Between:Richard
Block Drug

OF A TELEPHONE

Bourne, Ph.D.
co.

CONVERSATION

Date: 3/28/96

And: Ernest G. Pannas
Wilson H. De’?amp, Ph.D. ,

Initiated by:FDA
~k~%q!~.1. ~//4b

Subject:Amlexanox Oral Paste, 5% (NDA 20-511)

We called Block Drug Co and spoke with Dr. Bourne regarding
their Methods Validation Package which was submitted in the
Original application. In this regard, we referred them to
items 3 Al- 3 B6 of the table of context. We also requested
that they include the MSDS information for the impurities.

*

I
I
{

cc : Orig:
HFD-540/Division File
HFD-540/Pappas
HFD-540/Huene
HFD-540/Alum
HFD-540/Blay
HFD-540/De Camp

This telecon was concluded with the applicant agreeing to
submit this information ASAP.

4/1/96 Telecon - We received a call from Dr. Bourne
regarding the MSDS information that was requested on
3/28/96. He said that did not have any information on
MSDS for these impurities.

We indicated that they needed to provide this information
for the safe use by the analyst. The applicant said that we
clarified what information that should submitted.

Ernest G.Pappas
@ ~\~\~’

Reviewing Chemist (HFD-540)

/’

,/
,’

.



Between:

And :

Initiated

Subject:

MEMOMNDUM OF A

Richard Bourne,
Block Drug Co.

TELEPHONE

Ph.D.

CONVERSATION

Date: 3/22/96

Ernest G. Pappas
Roy Blay

by:FDA

Amlexanox Oral Paste, 5% (NDA 20-511)

I called Block Drug Co and spoke with Dr. Bourne regarding
the upper viscosity limit cps) as reported in the
Finished Product Specification as being too high. I
indicated that this limit should be lowered as more
experience is obtained on the optimum limit from stability
studies,on full scale production batches. This is a Phase 4
request and should be submitted via a supplement.

The applicant agreed that these specifications were set high
based on preliminary development work. However, they gave
the commitment that they will lower the upper viscosity
1imit cps) as more experience is obtained from
stability studies on viscosity measurements on full scale
production batches. When they have obtained the optimum
upper viscosity limit, they will revise their Regulatory
Finished Product Specification accordingly.

This telecon was concluded with the applicant agreeing to
submit a supplement post-approval for the abov”e”request.

Ernest G.Pappas
Reviewing Chemist (HFD-540)

cc : Orig:
,.-

HFD-540/Division File
HFD-540/Pappas

%@! 3\d4 ~

./’”

HFD-540/Huene
HFD-540/Alum
HFD-540/Blay ,
HFD-540/De Carnp

dhJ/.+b

7’w,du
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DIVISION OF DERMATOLOGICAND DENTAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #: 20-511 CHEM.REVIEW #: 2 REVIEW DATE: 3/14/96

SUBMISSION/TYPE DOCUMENTDATE CDER DATE ASSIGNED DATE

ORIGINAL 4/17/95 4/19/95 4/21/95
AMENDMENT/AC 7/31/95 8/2/95 8/8/95
AMENDMENT/BC 8/15/95 8/16/95 8/18/95
AMENDMENT/BC 2/7/96 2/8/96 2/8/96
AMENDMENT/B C 3/7/96 3/8/96 3/8/96

NAME & ADDRESS OF APPLICANT: Chemex Pharmaceuticals, Inc.
One Executive Drive
Fort Leer NJ 07024

DRUG PRODUCT NAME
Pronrietarv: Aphthasol
Nonmcm rietarv/ usAN : amlexanox
code Names/#’s: AA-673 & CHX 3673
Chem.TYDe/Ther.Class: 1P

A Suitability Petiti.on/DESI/Patent Status:
N/A

PHARMACOL. CATEGORY/INDICATION: Aphthous ulcers

DOSAGE FORM: Paste

STRENGTHS: 5%

ROUTE OF ADMINISTRATION: Oral

DISPENSED: x Rx. OTC

CHEMICAL NAME, STRUCTUIU4L FORMULA, MOLECULAR FORMULA, MOL.
~
2-amino-7-isopropyl-5-oxo-5H- [llbenzopyrano- [2,3-bl -
pyridine-3-carboxyli-c acid; mol. wt. 298.30; empirical
formula: 298.30.

see Chemist’s Review #1 for structural formula

SUPPORTING DOCUMENTS:
DMF

.
RELATED DOCUMENTS:
IND IND



NDA 20-511
Chemex Pharmaceuticals, Inc.
Amlexanox Oral Paste, 5%

page 2

REMARKS/COMMElqTS:

The applicant responded on 3/7/96 to the Chemistry
deficiencies as conveyed to them on 12/7/95 per facsimile.
This response i.s the result of a informal response submitted
by the applicant on 12/21/95 and further discussed with us
by telecon on 2/1/96. These chemistry deficiencies, i.n the
areas of Physico-Chemical Characteristics, Drug Substance
Specifications, Components and Composition, Manufacturing
and Packaging, Drug Product Specifications and Methods, and
Stability, were reviewed and found acceptable (see Chemist
Review Notes; pg. 4) . However, there are some minor
deficiencies in the CMCS, most of which can be corrected
post approval during Phase 4. The applicant agreed to
correct them at that time (see memo of telecon) .

Environm”&tal Assessment: The original EA consult was sent
tO Phil Vincent, Ph.D., (HFD-004) on 6/2/95. This EA
consult was completed and returned to HFD-540 with
deficiencies (see EA Review from HFD-357 dated 3/12/96).

Labeling: The labeling
standpoint; FPL should

Trade Name consult was
Nomenclature Committee
trade name “Aphthasol”

is approvable from a technical
be requested.

received from the Labeling and
on 10/30/95. The committee found the
acceptable (see memo dated 10/30/95) .

Note: The Committee indicated that “the correct established
name is ‘Amlexanox Dental Paste’ and recommends that the
Division (HFD-540) work with the USP regarding this matter”.

This reviewer finds the recommendation unacceptable because
the intended indication of this product is for treatment of
aphthous ulcers. The revision of the established name as
recommended by the Committee suggests that the product is a
dental paste, which it is not. Therefore, this reviewer’s
recommendation is Amlexanox Oral Paste. The use of the wor@
“Dental” by the Committee is incorrect. By definition,
dental implies “pertaining to a tooth or teeth”. It is not
applied to gums.

CONCLUSIONS & RECOGATIONS:

The NDA is approvable from a manufacturing standpoint.
Deficiencies which must be resolved are the submission of an
acceptable revision of the EA by the applicant and the
correction of inconsistent particle size specifications for
the bulk and finished drug. The CSO should request certain

— . ..——



NDA 20-511 -
Chemex Pharmaceuticals, Inc.

page 3

Amlexanox Oral Paste, 5%

phase IV commitments from the applicant (see Chemist Review
- Notes; P9. 19).

Establishment Inspection: The original EER (ID # 8053) for
the facilities was found acceptable for CGMPS on 8/14/95. A
FUR (ID # 9669) dated 3/11/96 for these facilities remains
acceptable (see memo dated 3/,12/96from HFD-324) ; see
attached EERs.

Environmental Assessment: The EA was completed and returned
to HFD-540 with deficiencies (see attached EA Review from
HFD-357 dated 3/12/96). CSO should include these
deficiencies in the approvable letter to the applicant.

Labeling: The labeling is approvable; FPL should be
requested. The Labeling and Nomenclature Committee found
the trade name “Aphthasol” acceptable (see memo dated
10/30/95) .

Methods Validation: Methods validation has been deferred.
Upon receipt of three copies of sections 3.A.1 through 3.B.6
of the March 7, 1996, submission, plus safety information
(MSDS’S) for related substances I-IV, the m.v. package will
be complete and can be sent to the home district office for
assignment.

3/27/7L
Ernest G. Pappas
Review Chemist

cc : Orig. NDA 20-511
HFD-540/Division File
HFD-540/Pappas
HFD-540/Huene
HFD-540/Alam
HFD-160/Hussong

//;E~l!!\!h~~nW~ 3k776
I

.-

./-,”



DIVISION OF TOPICAL DRUG PRODUCTS
Review of Chemistg, Manufacturing and Controls

t
NDA #: 20-511 CHEM.REVIEW #: 1 REVIEW DATE: 6/7/95
$UBMISSION/~PE DO~ DATE CDER DATE ASSIGNED DATE

ORIGINAL 4/17/95
AMENDMENT/Ac 4/19/95

7/31/95 4/21/95
8/2/95

8/15/95 8/8/95
8/16/95 8/18/95

NAME & ADDRESS OF APPLICANT: Chemex Pharmaceuticals, Inc.
One Executive Drive
Fort Lee, NJ 07024

DRUG PRODUCT NAME
ProDrietarv Aphthasol
Non~roDrieti rV/usAN : amlexanox
code Names/#’s: AA-673 & CHX 3673
Chem.~e/ Ther.Class: 1 p

ANDA Suitability Petition/DESI/Pat~t
N/A Status:

PHARMACOL.CATEGORY/INDICATION:

DOSAGE FO~:
W7RENGTHS:
ROUTE OF ADMINISTRATION: /
DISPENSED:

Aphthous ulcers

Paste
5%
Oral
x Rx — OTC

CHEMICAL NAME, STRUCTURAL FORMULA.
MOL.WT:

MOLECULARFO~,

2-amino-7-isopropyl-5-oxo-5H- [l]benzopyrano- [2,3-b] -pyridine
-3-carbo~lic acid; mol. wt. 298.30; empirical formula:
298.30.

SUPPORTING DO~s:
DMF

.
&- /-

.’4 =
.

-- .
../”

. .

e-

RELATED DO~ S (if an~licable):
IND IND

.



NDA 20-511
Chemex Pharmaceuticals, Inc.
Amlexanox Oral Paste, 5%

page 2

REMARKS/COMMENTS:

The applicant has provided a New Drug Application for
Aphthasol (amlexanox) Oral Paste, 5%. for the topical
treatment of aphthous ulcers. Amlexanox has been a marketed
in Japan as tablets, nasal and ophthalmic solutions for the
treatment of bronchial asthma, allergic rhinitis and
allergic and vernal conjunctivitis, respectively. This NDA
contains a 1P classification. In support of this NDA, the
applicant has provided comprehensive information on the
chemistry, manufacturing and controls of this drug product.
The application also contained draft labeling.

However, even though the (XE information was very
comprehensive and appeared thorough on its face value,
deficiencies were observed in the areas of Physico-Chemical
Characteristics, Drug Substance Specifications, Components
and Composition, Manufacturing and Packaging, Drug Product
Specifications and Methods, Stability and Environmental
Assessment. The labeling was reviewed and found acceptable
from a technical standpoint.

The applicant responded on 7/11/95 to our telecon (see
6/8/95 memo) with additional information regarding CMC. This
information is reviewed in the chemist review. Also, the
applicant’s amendment of 8/15/95 refers to a meeting held at
the San Juan District Office on 8/10/95. This amendment
contained additional stability data which corrects data
submitted on table 8 for Lot No. H3003. Instead of 4.67%
(amleXanOX aSsay) at the 18 month storage station, the data
is now reported at 4.97%. This data are found to fall within
specifications and does not affect the status of the
stability data.

A deficiency was observed in the stability protocol from a
microbiological standpoint. This deficiency should be
referred to the microbiologist for review (see pg. 50) . -

Methods validation have not been implemented because of --
analytical deficiencies. They will be sent to the District
Laboratories as soon as the,analytical methods are
corrected.

,.’
Establishment evalfiation review was requested 5/5/95 via
Cirts. Memo dated 8/14/95 from the Office of Compliance
found the firms in compliance with CGMPS (see chemist review
(itemG, pg. 51). The environmental assessment was sent on
6/1/95 to Dr. Phillip Vincent for review.

—



NDA 20-511
Chemex Pharmaceuticals, Inc.
Amlexanox Oral Paste, 5%

page 3

CONCLUSIONS & RECOMMENDATIONS:

The application is not approvable for manufacturing and
controls under section 505 (b)(1) of the Act

CSO shouldtake the appropriate action.

gLtl#-~lf?? ~A~/~J-
Ernest G. Pappas
Review Chemist

#

cc : Orig. NDA 20-511

HFD-540/Division File
HFD-540/Pappas/EGP
HFD-540/Huene
HFD-540/Wedig
HFD-160/Hussona , ,

.,

/“
,/

.



REQuEST FOR TRAj)~ REVIn

To: Labeling and Nomenclature Committee
Attention: Mr Dan Borinq, Chair, (HFD-530)

From: Division of Topical Drug Products (HFD-5407

dAttention:Emie Pa~~as

1/
phOne:827-0880 q<~~

Date:
I

Wz@

Subject: Request for Assessment of a Trademark for a
Proposed

Drug Product

Proposed Trademark:
~~hthasolCompany Name: NDA # 20-511Chemex Pharmaceuticals,

Inc.
Established name, including dosage form:
Paste, Amlexanox Oral5%a

Other trademarks by the same firm for companion products:
N.A.

Indications for Use (may be a summary if proposed statement
is lengthly) : Treatment of am~hthous ulcers

(canker sores)
Initial comments from the submitter (concerns, observations
etc.): /

NOTE : Meetings of the Committee are scheduled for the
4th Tuesday of the month. Please submit this form
at least one week ahead of the meeting. Responses
will be as timely as possible.

Rev Sept.95

.=,”



Subject: consult #486

Consult #486 (HFD-540)
Consult #486 (HFD-540)
..<-i
~i “+ASOL Amlexanox Oral Paste 0.5%

A review revealed no names which sound like or look like the proposed name.

The Committee has no reason to find the proposed name unacceptable. -

CDER Labeling and Nomenclature Committee
\

, Chair

NOTE: The Committee believes the correct established name is “Amlexanox
Dental Pastem and recommends that the Division reviewers work with USP
regarding this matter.

..”’

—.
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A. 1.

2.

3.

4.

5.

6.

B. 1.

2.

3.

4.

CONSULTATIVE REVIEW TO HFD-540 SEP25 ~

DIVISION OF MEDICAL IMAGING, SURGICAL.
and DENTAL DRUG’PRODUCTS;

Microbiologist’s Review #1
25 September 1995

NDA
~~20-511

~.

SPONSOR Chemex Pharmaceuticals, Inc.
Fort Lee Executive Park 1
One Executive Drive
Fort Lee, NJ 07024

PRODUCT NAMES: Amlexanox Oral Paste, 5%

HFD-160 ‘

DOSAGE FORM AND ROUTE OF ADMINISTRATION: A laminated
LDPE/aluminum tube with a plastic screw cap closure containing 5 grams of
adhesive oral paste for topical application QID directly to aphthous ulcers.
Application is to continue for at least 10 days.

METHOD(S) OF STERILIZATION: This product is not sterile but is preserved
with benzyl alcohol.

PHARMACC)LOGICAL CATEGORY: Anti-inflammatory and antiallergic agent to
promote healing

DRUG PRIORITY CLASSIFICATION: 1P
.

DATE OF INITIAL SUBMISSION: 6 September 1994 (subject of this review)

DATE OF AMENDMENTS: 17 April 1995 (RS), 31 July 1995 (AZ) and 15
August 1995 (BC). These are subjects of this review.

RELATED DOCUMENTS: E-mail memorandum from Ernest Pappas (21 August ‘“’”
1995) discussing microbiological attributes resuks which were missing in a
Certificate of Analysis, but described in the product specifications.

.,

ASSIGNED FOR REVIEW: 26 April 1995

C. REMARKS: This is a non-sterile gel for topical administration. It is preserved with
benzyl alcohol.



N-DA 20-511 Microbiologist’s Review #1

,; D. CONCLUSIONS: The application is recommended for approval from the standpoint of
microbiological quality. “‘“ . . . .

cc:

Original NDA 20-511
HFD-160/Consult File
HFD-5400/CSOIJ. Holmes
HFD-540/ChemistiE. Pappas

*W

.–

./,”

./’
/
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A. 1.

2.

3.

4.

5.

6.

B. 1.

2.

3.

4.

CONSULTATIVE REVIEW TO HFD-540
DMSION OF MEDICAL IMAGING, SURGICAL,

and DENTAL DRUG PRODUCTS; HFD-160

Microbiologist’s Comments for Filing Meeting _
31 May 1995

NDA 20-511

SPONSOR Chemex Pharmaceuticals

PRODUCT NAMES: Amlexanox Oral Paste (5%)

DOSAGE FORM AND ROUTE OF ADMINIS’f’lWTION: An adhesive oral paste
provided in 5 gram tubes for topical application QID directly to aphthous ulcers.
Application is to continue for at least 10 days.

*

METHOD(S) OF STERILIZATION: None. The product is not sterile.

PHARMACOLOGICAL CATEGORY: Anti-inflammatory and antihistamine.

DRUG PRIORITY CLASSIFICATION:; NA

DATE OF INITIAL SUBMISSION: 6 September 1994

D.4TE OF AMENDMENT: (none)

RELATED DOCUMENTS: (none)

ASSIGNED FOR REVIEW: 26 April 1995

C. REMARKS: The date of the filing meeting is 1 June 1995. The product is not sterile.
Microbial proliferation is controlled by preservatives % benzyl alcohol).
Bioburden specifications include absence of USP defined pathogens, absence of .-
objectiomble microorganisms and no more than 500 CFU per gram of product Volume
1.5, page 157). Antimicrobial preservatives effectiveness testing was described in .,,

volume 1.5, page 221).
Stability of marketed product will be assessed by a protocol described in volume

1.4, page 269. The methods in~lude benzyl alcohol, preservatives effectiveness, and
container and closure integrity Microbial limits assessments were not noted in the
proposed stability protocol. Shelf life of the product is proposed to be 60 months
(volume 1.4, pages 266 to 269).



.NDi’i i.~“F-i i Microbiologist’s Comments for Filing Meeting
- ..

D. CONCLUSIONS: The application is fileable. Minor cleficimeiesare forthcoming.

cc

Original NDA 20-511
HFD-160/Consult File
HFD-540/CSO/J. Holmes
drafted by: D. Hussong, 05/31/95
IUD initialed by: P. Cooney, 05/31/95
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I DEPARTMENT OF HEALTH AND HUMAN SERVICES
PU8LIC HEALTH SERVICE

FOOD ANO DRUG ADMINISTWTION

APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE
OR AN ANTIB1OTIC DRUG FOR HUMAN USE !==?==

(We 21, Codeof FederalRegulations,3 14)
OMSION MSIGNED NDUANDA W.*S.

1 1

tioTE: NO ●poiicatton may oe f,led unless ●Comoletea W@catlon fof m n~$ hen r~~lw~ (2J an ~~flj ~4J
IAMEOFAPPLICANT DATE OF SUBMISSION

Apri 1 17, 1995
Chemex Pharmaceuticals, Inc.

TELEPHONE NO. (Indud@ -a Code)

4DORESS (Number, Street. City, Stare ●tiZIp Codd~ (201 ) 944-1449

one Executive Drive
WWDRUG OR ANTIBIOTIC APPLICATION
NUMBER (If ~OVlO@ &u@d)

Fort Lee, NJ 07024 120-511

DRUG PRODUCT

;STA8LISHE0 NAME (e.g., USP/USAN) PROPRIETARY NAME Ofw?y)

Amlexanox Oral Paste, 53 Aphthasol TM

:ODE NAME (If any) a CHEMICAL NAME

AA-673 2-amino-7 -isopropyl -5-oxo-5H[l]benzopy rano-[2,3-b]
CHX 3673 pyridine-3-car

)OSAGE FORM ROUTE OF ADMINISTRA STRENGTH(S)

Oral paste Topical

lROPOSED INDICATIONS FOR USE

Aphthous ulcers

.IST NUMBERS OF ALL INVESTIGATIONAL NEW DRuG APPLICATIONS(21 CFR pwt312). NEw DRuG oR ANTJBloTIC AppLl@TioNs (2 ~C~Rp~~
)/4), AND DRuG MASTER FILES (2 ICFR314.420) REFERREO TO IN THIS APPLICATION.

IND
IND

WORMATION ON APPLICATION

TYPE OF APPLICATION @IQCk of=)

~ THIS SUBMISSION IS A FULL APPLICATION f2f CPR3f4.50J o TNIS SUBMISS~N SSAN ABRREVIA’TEOAPPLICATION @NDA)(21 CFR314.55)

IF AN ANDA, IOENTIFY THE APPROVED ORUG PROOUCT THAT K THE BASIS FOR THE SUOMISSION

NAME OF DRuG
/

/ HOLOER OF APPROVED APPLICATION

/ I
TYPE SUBMISSION (Checkm)

❑ PRESUBMISSION ❑ AN AMENDMENT TO A PENDING APPLICATION ❑ SUPPLEMENTAL ApPUa~N

❑ ORIGINAL APPLICATION ~ REsuBMISSION

SPECIFIC REGU~TION(S) TO SUPPORT CHANGE OF APPLICATION (e.g., Pwt3!4. 70(lM2XM)
PROPOSED MARKETING STATUS (C~C~ ~)

-----

UAPPLIaTION FOR A PRESCRIPTION DRUG PRODU~ (Rx) O APPLKATION FOR AN OVER. THE -COUNTER PROOUCT(O~

DRMFOA3S4h(10M3) PREVIOUS EDITION IS OBSOLETE
Page 1

I



CONTENTS OF AW.KAllON
This application contains the following items: (Check all that add

)( I 1. Index

x 2. Summary (21 CFR 314.50 (c))

x 3. Chemistry, manufacturing, and control section (21 CFR 314.50 (d) (l))

4. a. Samples (21 CFR314.S0 (e) {1)) (Submit only upon FDA’s rquest)

x b. Methods Validation Package (21 CFR 314.S0 (e) (2) (i))

c. Labeling (21 CFR 314.50(e) (2) (ii))

x i. draft labeling (4 copies)

ii. final printed labeling (12 copies)

x 5. Nonclinical pharmacology and toxicology section (21 CHl 314.50 (d) (2))

6. human pharmacokinetics and bioavailability section (21 CFR314.S0 (d) (3))

x 7.Microbiologys$ction(21 CFR 314.50 (d) (4))

x 8. Clinical data section (21 CFR 314.50 (d) (5))

9. Safety updaterepofi(21 CFR 314.50 (d)(5)(vi)(b))

x 10. Statistical section (21 CFR 314.50 (d) (6))
,,

11. Case repo~ tabulations (21 CFR 314.50 (f) (1))

12. Case repofis forms (21 CFR 314.50 (f) (1))

x 13. Patent information on any patent which claims the drug(21 U.S.C. 355 (b) or (c))

x 14. A patent certification with respect to any patent which claimsthe drug (21 US.C. 355 (b) (2) or (j) (2) (A))

15. OTHER($peci&)

●greeto updatettus ●pplication w~th new safety mformatlon ●bout the drug that may r?ason~bly ●ffeti the statement of contrmrdlcations,
re_rnings, preceumonst or tdverse reactions m thi drati Iaklmg. I ●gree to submit th&e sefety ufkbte reprxts ●s fOliows: (1) 4 months ●fter
he initial submlsuon, (2) following receim of ●n ●ocsrovtble letter ●nd (3) ●t other times ●s reouested by FDA. If thrs ●pplication is ●pproved. I

,“

gfee to comply with ●ll laws ●nd regulations that ~pply to •pprov~ ●ppketiorts, including thefoflowirrg:
1. God manufa~urmg practice regulations in 21 CFR 210wtd211.
2. tibehng regulationin21 CFR 201.
3. In the ceseof ● presmptlon drug product, prescription drug ●dvertising regulations in 21 CFR 202.
4. Regulations on makmg changes m ●pphotton m 21 CFR314.70,314.71. ●nd 314.72.
S. Regulationsonreponsin21 CFR 314.80 ●nd 314.81.
6. Loal, state Jnd Federd wvironmentil impaa kvs.

I this ●pplication ●pplies to a drug produ~ that FDA has proposed for scheduling under the controlled substersces Act
roduct untd the Drug Enforcement Adm!nrstrat}~n,,makes a final xh~uhng decision.

●gree not to m-rket the

AME OF RESPONSIBLE OFFICIAL OR AGENT ‘ SIGNATURE OF RESPONSIBLE OFFICIAL OR AGENT DATE

Martha R. Charney, Ph.D.
Vice President, Regulatory Affair

~ &wwe /&&&.
J/ +j;7/95-

iDDRESS (Street, C(ty, $t~re, ZIP Code) TELEPHONE NO. (hclude Area Code)

1 Executive Drive Phone (201)944-1449
Fort Lee, NJ 07024 lFax: (201)944-9474 1

I WARNING: A willfully false statement isa cr,rninal offense. U.S.C.Title 18, Sec.1001.)
J J
FORM FDA 3S6h (10/93)

—
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ENVIRONMENTAL ASSESSMENT

AND

FINDING OF NC) SIGNIFICANT IMPACT

FOR
t’

4 NDA 20-511

APHTHASOLTM

(amlexanox)

ORAL PASTE, 570

Division of Dermatologic and Dental Drug Products

(HFD-540)

FOOD AND DRUG ADMINISTRATION ‘

CENTER FOR DRUG EVALUATION AND RESEARCH

C:\WPFILESWONSlY!05 11.FON 1



FINDING OF NO SIGNIFICANT lMPACT

APIITI-IASOLT*l

(amlexanox)

Oral Paste, 5!40

NDA 20-511

.
The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to assess
the environmental impact of their actions. FDA is required under NEPA to consider the
environmental impact of approving certain drug product applications as an integral part of its
regulatory process. ,

The Food and Drug Administration, Center for Drug Evaluation and Research has carefhlly
considered the potentiai environmental impact of thk action and has concluded that thk action
will not have a significant effect on the quality of the human environment and that an
environmental impact statement therefore will not be prepared.

ln support of their new drug application for APHTHASOLTMOral Paste, 5’XO,BlockDrughas
preparedanabbreviatedenvironmentalassessmenth accordancewith21CFR 25.3la(b)(3)
(attached)whichevaluatesthepotentialenvironmentalimpactsofthemanufacture,useand
disposaloftheproduct.

~,

Amlexanox is a chemically synthesized drug which is administered as an oral paste in the
treatment of aphthous ulcers in immunocompetent individuals. The drug substance is
manufactured by Takeda Chemical Industries, Ltd., Hikari, Japan. The drug product is produced
and packaged at Reedco, Inc., Humacao, Puerto Rico. The finished drug product will be used in
residences throughout the United States.

Disposal of the drug may result from out of specification lots, discarding of unused or expired
product, and user disposal of empty or partly used product and packaging. Rejected or returned ‘
drug product will be disposed of at a licensed landfill or to a permitted incinerator for destruction.
At U. S. hospitals and clinics, empty or partially empty packages will be disposed according to
hospita~clinic regulations. From hoxqeuse, empty or partially empty containers will typically be
disposed of by a community’s solid waste management system which may include landfills,
incineration and recycling, while minimal quantities of unused drug maybe disposed of in the
sewer system.

The Center for Drug Evaluation and Research has concluded that the product can be
manufactured, used and disposed of without any expected adverse environmental effects.
Precautions taken at the sites of manufacture of the bulk product and its final formulation are

C:\WPFlLESWONSIU0511 .FON 2



expectedtominimizeoccupationalexposuresanden~ironmentalrelease.Adverseeffectsarenot
anticipateduponendangeredorthreatenedspeciesoruponpropertyIktedin or eligible for listing
in the National Register of Historic Places.

.

h.%t’.q~
DATE

n
Prepared by
Phillip ,G. V]ncent, Ph.D
Environmental Scientist
Center for Drug Evaluation and Research

.-7

Attachments:

Nancy Sager
1

Acting Supervisor/Team Leader
Environmental Assessment Team
Center for Drug Evaluation and Research

Environmental Assessment
Material Safety Data Sheet (drug substance)

C:\WPFILESWONSI120511 .FON
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HFD-540/R. Blay copy to NDA 20-511
HFD-357/FONSI File 20511
HFD-357/Docket File
HFD-205/FOI COPY
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FOIA COPY OF EA FOR NDA 20-511 AS AMENDED 10/25/96
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ENVIRONMENTAL ASSESSMENT

AMLEXANOX

...



,.

Amlexanox Environmcntxl Assessment SUmmat-y

1. Date: August 1, 1996

2. Name ofApplicant:BlockDrugCompany,Inc.

3. Address:257ComelkcmAvenue,JerseyCity,NJ,07302

4. DescriptionofProposedAction
a.

b.

c.

d.

e,

RequestedApproval:ChemexPharmaceuticals,inc.hasfiledanNDA (20-S11)
puisuanttoSection505(b)oftheFederalFood,Drug,andCosmeticActforan
oralpasteformulationcontaining5°/0amk=mox, packagedinS gramglaminate
tubes.An AbbreviatedEnvironmentalAssessment(AEA) has been submitted
pursuant to 21 CFR 25.31a(b)(3) on the basis that 5°/0 amlexanoxoralpastek
iqtendedfortopicalapplication.

Need forAction:Amlexanoxord paste,5?40,k intendedtobe usedforthe
treatmentofaphthousulcersk kmnunocompetentindividuals.

ProductionLocations:Proprieta~intermediatesarenotusedintheproductionof
the drug substance.Amlexanoxwillbe synthesizedby

Thedrugproduct,5% arnlexanox
willbe producedand packagedatReedco,Inc.(asubsidiaryof Block Drug
Company,Inc.)inHumacao,PuertoRico.SeeConfidentialAppendicesA forthe
completeaddressesofmanufacturingfacilitiesanda descriptionofthetypeof
environmentatandneartheseproductionlocations.

LocationsofUse: Productdktributionwillbe throughouttheUnitedStates.
ProductusewillbeinresidencesthroughouttheUnitedStates.

DkposalSites:Arnlexanoxproductreturnswillbemanagedat:

Block Drug Company, Inc.
2149 Harbor Avenue
Memphis, TN 38113

Block Drug Company, Inc.
131 DocksCornerRoad
Dayton,NJ 08810

ProductsreturnswillbedisposedofthroughtheMemphk,TN site.

5 [dClil111L2il1011 Ui’ ~iitiiill~ai SLlbSIWICCS (]121L dI’C []lC SLlbJLXl Ui’ L~iC I; I”L)[JOSCU ;\LLIOll

a Nomenclature
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b.

c.

d

e.

f

13

h.

i.

i. Established Name: AmIexanox
ii Brand/Proprietary Name: Amlcxanox...
Ill. Chemical Name: 2-knino-7-isopropy l-5-oxo-5H-[1 ]benzopyrano[2,3 -b]..

pyridine-3-carboxyiic acid

Chemical AbstractsSenhce(CAS)regktrationnumber:CAS: 68302-57j8

Molecular Formula: Ckj.I-IJJZOq

MolecularWeight:298.30

Structur# (graphic) Formula:

*

Amlexanox

Physical Description:Whitecrystallinepowder

Volubility: Freely soluble in dimethyl sulfoxide. Soluble in
N,NdmethyKormamide. Slightly soluble in tetrahydrofhrzm or dioxane. Very
slightly soluble in methano~ ethano~ acetone, ethyl acetate, ethyi ether or
chloroform. Practically insoluble in water, acetonitrile or hexane.

Melting Point: No detinite melting or decomposition obsemd at temperatures up
to 320°C.

Drug Product: -

Active Ingrdlent: Amlexanox 5%

Inactive Ingredients: Mineral Oil, USP
Gelat~ NF
Pe,ct~ USP
GIyceryl monostearate, NF
White petrolatu~ USP
Ca.rboxymethylcellulose sodium
Carboxy-methylcellu[osesodium
Benzyl alcohol, NF



j lmputities:No impurities are found in the drug substance at a level greater than
10A.

k. See Non-Confidential Appendices for ArnlexanoxMSDS

6. Introduction of Substances into the Environment
a. Substances Expected to be Emitted:

Filtratesandwashingsaswellas
duringsynthesis.

spent activated charcoaI are generated

i

Reedco, Inc..-
A-nlexanox will be made by mixing together the ingredients listed above.
No chemical reactions occur, and the mixing vessel is not vented to the
outdoors. Therefore, no adverse impact to air quality from Arnlexanox

“manufacturing activities is anticipated, and no air permit is required for this
process.

Washwaters from periodic cleaning of the weighing, mixing, sieving,
conveying and filling equipment may contain sanitizer, detergent and small
amounts of Amlexanox. ~

All Amlexanox paste raw material storage, manufacturing activities and
finished goods storage till take place indoors, with no discharges to the
storm sewer. Therefore, no adverse impact to storm water quality from
kniexanox manufacturing activities is anticipated. Stormwater discharges
are permitted under EPA “ChemicaI Specialties Manufacturers
Association” group permit #619. As a delegated state, Puerto Rico has
recently promulgated permitting requirements and pollution prevention
regulations for stormwater discharges under the jurisdiction of the
Environmental Quality Board. The facility submitted a Notice of Intent in
accordance with the requirements on March 29, 1996 and will continue
with the permitting process as required.

../.

Returned goods, discarded packing, and small amounts of product will
comprise the solid waste generated from this operation. Returned goods
then will be sent to a filly permitted landfill or to a filly permitted
incinerator for destruction, thereby reducing the volume of waste.

b. Controls Exercised

——



Filtrates and washings generated during synthesis are collected, neutralized,
and the ethanol is recovered by distillation. The residue from distillation is
transferred to a pit for treatment of materials with high chemical oxygen
demand (COD). Throughout the plant, factory effluent is thoroughly
checked by every manufacturing department. The effluent from each area
is gathered in the environmental protection facilities and treated
scrupulously in compliance with environmental regulations.

Spent activated charcoal is incinerated in a special incinerator
removes sulfir oxides and nitrogen oxides.

ReedCo, Inc.
Amlexanox will be made by mixing together the ingredients listed

which

above.
“ No chemical reactions occur, and the mixing vessel is not vented to the

outdoors. A dust collector dedicated to the mixing vessel will be utilized
‘ to control dust when raw materials are added. Air from the dust collector

is filtered and returned to the processing room via the supply air plenum.
Therefore, no adverse impact to air quality from Amlexanox manufacturing
activities is anticipated, and no air permit is required for the production of
Arnlexanox. However, the facility is covered by permit

PFE-LC-36-0295-D 193-1-11:0, issued on Februa~ 16, 1995 with an
expiration date of February 16, 2000.

The only wastewater that will be generated is washwater from the cleaning
and sanitizing of the mixing vessel and the associated equipment.
Washwaters will drain to the wastewater sewer, where they will combine
with other manufacturing wastewaters. Wastewaters are discharged to the
Puerto Rico Aqueduct and Sewerage Authority (I?RASA), in accordance
with PRASA permit no. GDA-9 1-607-062 which was issued on March 1,
1996 and has no expiration date. At low concentrations, Arnlexanox is
expected to be filly biodegraded in the PRASA wastewater treatment
plant. ..

Rejected, expired, or waste drug product will be returned to Block Drug=
Company, Inc. facilities in Memphis, TN and Dayton, NJ. Returned drug
product will then be sent to a 1I-N%permitted landfill or to a filly permitted
incinerator for destruction, thereby reducing the volume of waste. The
Company cu~htly utilizes Laidlaw Environmental Services to incinerate
returned goods. Waste materials from our Memphis location generally are
sent to the Laidlaw facility in Clive, Utah (EPA ID # USD982595795).
However, the Company must have the flexibility to utilize other
incineration facilities should the need arise. Circumstances such as the
Laidlaw incinerator being down for maintenance or even simply our
perception that Laidlaw’s environmental performance standards are not
high enough are reasons to utilize other facilities. Therefore, Block Drug



Company, Inc. will utilize other incineration facilities that have been

audited and approved by the Corporate Environmental, Health and Safety
Group.

Any discarded Amlexanox and/or packaging are non-hazardous industrial
waste, and will be disposed of from Reedco by Iandfilling with other plant
non-hazardous industrial waste. No change in environmental impact is
expected.

c. Citation of and Statement of Compliance with Applicable Emission Requirements

Emission standards that apply to operation: Japanese local and national
‘ regulations would apply to the plant.

# Statement of compliance:

Reedco, Inc.
Federal, state and local
operation:

See attached statement in Document a- 16-566.

emission standards expected to apply to the

Air - Puerto Rico Environrnentai
Control of Atmospheric Pollution.”

Quality Board,’’Regulation for the

Water - 40 CFR Parts 122 and 403 general Pretreatment and National
Pollutant Discharge Elimination System

OSHA - 29 CFRPart 1910

Waste -40 CFR Chapter I, Subchapter I and Puerto Rico Environmental
Quality Board, “Regulations for the Control of Hazardous and
Non-Hazardous Solid Wastes,”

.—

Statement of compliance: This operation will comply with all applicable,,.
federal, state, and local environmental, safety, and industrial hygiene
regulations.

d. Effect of Propoied Action
,

See Confidential Appendices for Effect of Proposed Action

7-11. Pursuant to 21 CFR 25.31a, documentation for items 7 through 11 are not
.

required. Item 14 (References) of21 CFR 25.31a is not applicable. Item 15 of21 CFR
25.3 Ia is also not required.

..



12. Lis~ of Preparers:

/1[ ,.(.:</;.4 /:..
Christian S. Be~~ ‘ —

Y-[...zc
Date

Director Environmental and Safety Engineering
Block Drug Company, Inc.

.4’

:*-
BIock Drug Company, Inc.

R&D Toxicologist
Block Drug Company, Inc.

1/[56
Date 1

13. Celltification

The undersigned official certifies that the information presented is true, accurate and
complete to the best of the knowledge of B1ock Drug Company, Inc.

14.

15.

kL&#/xd~J’

Vice President, Regulato~ AfTtirs
Block Drug Company, Inc.

./. ”

References

None
,,

Appendices

Non-Confidential Appendices

Amlexanox drug substance MSDS

Confidential Appendices



Addresses of manufacturing facilities

Document No. A- 16-566, Statement of Environmental protection, _

Solubilities and Partition coefficients of Amlexanox

Effect of Proposed Action

a
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Pharmaceutical production Division

TAKEDA c}+ EMlc AI. INDUSTRIES. LTD EEEl

DOCUMENT DATA SHEET

i

Title : Material Safety Data Sheet of AA-673

e

Document No. :A-16-611

d Original •l Revision

Supersedes : N/A (not applicable)

Use : Information for drug handling
..

.. .

Reason for Revision : N/A



. .

pharmaceutical production Division

TAKEOA c}i EMlcAI. INDUSTRIES, (.TD

Material Safety Data Sheet of

AA-673

Yoshitaka Fujiwara

Senior Research Head

Chemical Development Laboratories

Phartiaceutical Production Division
.

.

April, 1996
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Pharmaceutical Production Division

TAKEC)A Ci-iEhAICAI. INC)UsTRIES, LTD.

Material Safety Data Sheet

product : PA-673

internal ID : AA-673

Date : April, 1996

i

Section I’... Material Identification

Trade j Material Name : Amlexanox

Description :

Other Designation :

CAS : [ 68302-57-8]

Chemical name : 2-Amino-7 -isopropyl-5 -oxo-5H-[l ]benzopyrano[2,3 -b]-

pyridine-3-carboxylic acid

Manufacturer :

Name : Pharmaceutical Production Division, Takeda Chemical Industries, Ltd.

Address :17-85, Juso-honmachi 2-chome, Yodogawa-Ku Osaka, 532, Japan

Section II . . . Ingredient and Hazards

Ingredient Name : AA-673

Percent :IOOYO

Exposure Limits :

Section III... Physical Da~a
/’

.

Appearance and Odor : White crystalline powder

Boiling Point

Water Volubility :0.005 mg /ml at 25-C

p!+ _———.

Evaporation Rate : —

-1-

,.

and Odorless



...

Specific Gravity

Melting Point

Pharmaceutical Production Division

TAKEDA C~iEMICAL IbJDUSTRIES, LTD

: >320°C

YOVolatile by Volume : —

Molecular Weight :298.30

Section IV... Fire and Explosion Data

,

Flash point

Extinguish Media : Water Spray, Dry Chemical, COZ*
Autoignition Temperature : no data

Unusu>l fire or explosion hazard : This material, like most organic materials,

in powder form is capable of creating a dust explosion.

Specific fire-fighting procedures : Wear self-contained breathing apparatus

and protective clothing to prevent contact with skin and eyes.

Section V... Reactivity Data

Chemical incompatibilities : Strong bases, Strong acids

Conditions to avoid : High temperature, Light

Hazardous Decomposition Products : As with any other

combustion will produce carbon dioxide and

monooxide.

Section VI... Health Hazard Information

organic material,

probably carbon

..

,,

Summary of Risks : Sensitization potential

i
.

.

,/ Delayed contact hypersensitivity assey ; Positive

Prevent diFect contact with skin and eyes.

Equipment to be used when handling : Gloves, Dust mask, Goggles.

Use appropriate air-line suit at large scale handling where dusting

occurs.

Medical conditions which may be aagr,~.).,,.71-C] t)y contact : Skin rash

Target organs : Liver, Stomach, Cecum

-2-



Phclrmaceutical Production Division

T){ KEC)A c}+EMlcAL IN DLJSTRIES, LTD. =

Primary entry Route(s) : Oral

Acute Effects : No specific change

Subacute and chronic changes : Increase in plasma ALP level, inflammation

of bile duct, thickening of mucosa and dilatation of gland in glandular

stomach, hypertrophy and desquamation of epithe!ium in cecum (rat). Increases

in plasma ALP, GOT, GPT, OCT and total cholesterol level, proliferation

of bile ductule, atrophy or degeneration of hepatocyte (dog).

Reproduction : No abnormality

Mutagenicity : None

Carcindgenicity : None

Signs apd symptoms of overexposure

Eye contact : May be cause irritation.

Skin contact : May be cause irritation.

Inhalation : Maybe harmful.

Ingestion : Maybe harmful.

First aid

Eye contact : Immediately flush with plenty of water for at least 15

min and get medical attention.

Skin contact : Immediately wash skin with soap and plenty of water.

Inhalation : Asymptomatic therapy. Artificial respiration if

necessary.

Ingestion : Same as above
..

./.’
Section VII... Spill, Leak and Disposal Procedures

Spill / Leak Procedures : Thoroughly collect the material, wash the area with

Waste

.

.

ivater and detergent and collect the washing solution.

management / Disposal:

Small quantities : Incineration

Large quantities : Chemical recycling or incineration

-3-
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g“ NDA20-511
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Martha R. Chamey, Ph.D.
Vice President, Regulatory Affairs
Chemex Pharmaceuticals, Inc.
One Executive Drive
Fort Lee, NJ 07024

Dear Dr. Chamey:

We have received your New Drug Application (NDA) submitted pursuant to section 505(b)
of the Federal Food, Drug, and cosrn~tic Act for the-following: “

Name of Drug or Product: amlexanox oral paste, 5%

Date of Application: September 6, 1994

Date of Receipt: 4 September 7, 1994

Our Reference Number: NDA 20-511

Unless we find the application not acceptable for filing, the filing date will be November 6,
1994.

Please begin any communications concerning this application by citing the NDA number
listed above. Should you have any questions concerning the NDA, please contact:

Joanne M. Holmes
Project Mamger
(301) 594-4877

Sincerely yours,

Maria Rossana R. Cook
Supervisor, Project Management Staff
Division of Topical Drug Products
Office of Drug Evaluation and Research II
CentE~ for Drug Evaluation and Research

cc:
OIUG. NDA 20-511
HFD-82
HFD-540
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?D-540/sMo/chambers
?D-540/MO/Twmbs
?D-540/SChern/DeCamp
?D-540/SPharm/Alam
?D-540/Pharrn/Mainigi
?D-520/SMicro/Sheldon
?D-426/SBiopharm/Pelsor
?D-713/SBiostatiHmti
~D-713/Biostat/Turney
~D:54W~MS/Cook
~D-540/PlvW~ofie~,—. —..-
knowledgement ‘—
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NDA 20-511

Martha R. Chamey, Ph. D.
Vice-President, Regulatory Affairs
Chemex Pharmaceuticals, Inc.
One Executive Drive
Fort Lee, NJ 07024

Dear Dr. Chamey:

Please refer to your September 6, 1994 new drug application (NDA) submitted under section
505 (b) of the Federal Food, Drug, and Cosmetic Act for amlexanox oral paste, 5%.

We have given yo~r NDA a preliminary review, and we fmd it is not sufilciently complete to
merit a critical medical and technical review. Thus, it will not be filed as a new drug
application within the meaning of section 505 (b) of the Act.

We are refhsing to file this NDA under 21 CFR 314.101 (d) (3) for the following reason:

It does not on its face contain information required under section 505 (b) (1) (d) of
the Act, that is, because the facility identified in the application as the site for
production of the drug substance is not ready for inspection by FDA investigators for
compliance with current good manufacturing practice regulations.

This application is designated to be of a priority therapeutic benefit. Therefore,
facilities for manufacture of the drug product and drug substance must be ready for
inspection at the time of the resubmission of the NDA.

Although not required for the initiation of a substantive review, the following should be
submitted:

1. A statement that all clinical trials were conducted in accord with the IllB/Declaration
of Helsinki provisions of the CFR.

2. The required Fraud Policy notice.

3. Copies of all package inserts (or their equivalent) from all countries in which this
product has been previously approved for marketing with all non-English package
inserts been translated.
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4.

5.

6.

7.

8.

9.

10.

A statement that the integrated summmy of safety includes all safety data for this
product of which the applicant is aware, from all sources, domestic and fotilgn,
including the cut-off date for the preparation of the 1SS.

A statement to the archival NDA that the text, tables, and data in the CANDA and
the archival hardcopy NDA are identical. If they are not identical, a letter to the
archival NDA that specifies distinctly all of the differences in the two submissions.

A separate methods validation package should be submitted, as per CDER guidelines.

Demographic, baseline disease, and effkacy analysis tables by center.
#

Since the formulation to be marketed differs from the fonmdation used in the
toxicology studies, the applicant should reconsider repeating the studies using the to-
be-marketed product. If the studies will not be repeated, it is necessary to provide
justification as to why such repetition should not be required.

The proposed labeling sections relative to pharmacology must be appropriate
(including human dose multiples expressed in either mg/m2 or comparative
serum/plasma levels) and in accordance with 21 CFR 201.57.

A statement that the pharmacology/toxicology studies have been performed using
acceptable, state-of-the-art protocols which also reflect agency &al welfare -
concerns.

Within 30 days of the date of this letter, you may request in writing an informal conference
about our refusal to file the application. To file this application over FDA’s protest, you
must avail yourself of this informal conference. If you have any questions please call:

Joanne Hohnes
Project Manager .,,

(301) 594-6627

-.----

If after the informal confere;w, ypu still do not agree with our conclusions, you may make a
written request to file the application over protest, as authorized by 21 CFR 314.101 (c). If
you do so, the application shall be filed over protest under 21 CFR 314.101 (b). The filing
date will be 60 days after the date you requested the informal conference.

:.
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..

Under the Prescription Drug User Fee Act of 1992, FDA will refired one-half of the fee
submitted with the application (25 % of the total fee due). If you decide to file the.
application over protest, the filing of the application over protest will be regarded by the
Agency as a new original application for user fee purposes, and will be assessed a user fee
applicable to a new submission.

Sincerely yours,

cc:
Original IND
HFD-540

‘“ [I[L4W
HFD-540/CIIEM/Pappas ~i
HFD-520/MICRO/Utrup 9-L<I‘13I~I
HFD-540/PHARM/Mainigi
HFD-540/MO/Toombs

z
HFD-540/DIV DIR/Wilki ~ [~l~lq’l
HFD-540/PROJ MGR/Ho es

REFUSE TO FILE .

Jomthan K. Wilkin, M.D.
Director
Division of Topical Drug Products
Office of Dmg Evaluation II
Center for Drug Evaluation and Research

A’7%‘- 2/24==47-”...—
/Fh -t42y’&lb’+”--’/!-.t.



TO:

SUBJECT:

RECORD OF

November 4, 1994

Dr. Van Inwegen
Dr. Khandwala

A TELEPHONE

Chemex Pharmaceuticals, Inc.

Refuse to File

CONVERSATION

. .

NDA NUMBER: NDA 20-511

DRUG: Amlexanox oral paste, 5%

SPONSOR: Chemex Pharmaceuticals, Inc.

Dr. Van lnwege~ was informed that this NDA was Refused to File and that a copy of the
letter would be transmitted by telefacsimile to Chemex possibly on November 7, 1994,
When he requested the reason for the Refuse to File, he was told that the issue was that the
facility for the manufacture of the bulk drug substance was not ready for inspection. He then
informed the project manager that Chemex had discussed this particular issue with members
of FDA and conflicting advice was given. Allegedly, a senior member of FDA management
had informed Chemex that submitting the NDA with manufacturing facilities that were not
yet ready for inspection was acceptable.

The project manager asked Dr Van lnwegen if it were possible to learn which individual at
FDA gave Chemex the information regarding the readiness of manufacturing facilities. He
responded that he would look into the matter and call the project manager back later in the
day.

Dr. Van Inwegen expressed the following two concerns:

1. If the application is resubmitted, will Chemex have to start at the very beginning of
the process and pay another user fee.

The project manager responded by informing him that regarding fees, information would be-
provided in the letter.

2. If it is possible to make so~e changes such that the facility could be ready for
inspection earlier, at what point dust it be ready relative to the date of submission.,

The project manager responded by informing him that it has been a policy that applications
considered to be of a priority therapeutic benefit must have all facilities ready for inspection
at the time of submission.

This conversation ended amicably.



.-’,

... .
Subsequent to the above conversation, the project manager was called by Dr. K.handwala,:+.#. who reiterated concern over the user f= and that he felt the manufacturing facility was a
GMP issue and not a fdeablility issue.

The project mamger informed him that the purpose of the original call was simjly to inform
the applicant of the Refuse to File status, and that Chemex may initiate their response after
receipt of the Refuse to File letter. . .

Dr. Khandwala requested permission to speak with the Division Director before the letter is
sent by telefacsimile. He was informed that while the project manager was unsure whether
that was possible, she would look into the matter.

~e then asked what was meant by standard and priority therapeutic benefit and was told that
the deftition is based on important therapeutic characteristics. The project manager then
repeated what had been told to Dr. Van Inwegen regarding when facilities should be ready
for these types of drugs.

This conversations also ended amicably.

cc:
Orig NDA 20-511
HFD-540
HFD-540/CHEM/Pappas
HFD-540/CHEM SUPV/DeCamp
HFD-520/MICRO/Ut.Iup
HFD-520MICR0 SUPV/Sheldon
HFD-540/PHARM/Mainigi
HFD-540/PHARM SUPV/Alam
HFD-713/BIOSTAT/Tumey
HFD-713/BIOSTAT SUPV/Harkins
HFD-426/BIOPHARM/Ette
HFD-426/BIOPHARM SUPV/Pelsor
HFD-540/MO/Toombs
HFD-540/MO SUPV/Chambers
HFD-540/DIV DIR/Wilkin ~
HFD-54/PROJ MGT SUPV/Cook-
HFD-540/PROJ MGR/Holmes {{~,\,( /{ ? f{

.—

.,, ”
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n“ 4(LDEPARTMENT OF HEALTH & HUMAN SERVICES: Public Health Setice
:
s
%
:*- ;
i November 7, 1994 Food and Drug Administration
.,. Rockville MD 20857-j

Atul Khandwala, Ph.D.
Executive Vicel%ddeut
Chemex Pharmaceuticals, Inc.
One Executive Drive
I%. Lee, New Jersey 07024

SENT BY FACSIMILE AND BY POST

Dear Dr. Khandwala,

In her absence, I am responding to your November 4, 1994 facs”hnile to Dr. Woodcock.
As you are aware, under the performance goals associated with the Prescription Drugs
User Fee Act of 1992 (PDUFA), the Center for Drugs must perform complete reviews
and act upon applications within specific time frames. At the present time, a complete
action includes hav”mg completed the required inspections of the facilities used in the
manufacture of the proposed product.

In order to be able to meet the time frames to which the Agency has committed under
PDUFA, the Center requires: (1) that the facilities used in the manufacture of the
product that is the subject of a priority review application be ready for inspection at the
tome of subm”ksion of the application and (2) that the facilities used in the manufacture
of the product that is the subject of a standard review application be ready for
inspection by month four (4) of the 12 month original review cycle. Without such
readiness on the part of sponsors for inspections, the chances of the Center meeting its
performance goal on an application become quite slii.

In the case of NDA 20-511, it is my understanding that at the time of subrnisdon of this
priority application that your bulk drug facilities were not going to be ready for
inspection until seven months later (filed in September 1994 and ready for inspection in
April 1995). l%ii is a facial om”~ion from the application that would clearly keep m
from meeting either a priority or a standard review performance goal. Because of this
facial om”ksion, the application was refused filing.

I hope this explanation clarifies the Center perspective on this issue. Please feel free to
let me, Dr. Wilkin, or Dr. Bilstad know if you have any further questions on this
matter.

,/’

/ Yours sincerely, , .
i(”~ “‘~y 7%.

~:L+#?&r--

Murray M. Lumpkin, M.D.
Deputy Center Director for Review Management
Center for Drug Evaluation and Research
Food and Drug Administration
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JAxelrad
JBilstad
JWilkin

/RCook
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..; RECORD OF A TELEPHONE CONVERSATION
‘<

DATE: November 9, 1994 - .‘

TO: Dr. Khandwala, Ph.D.
Executive Vice President
Chemex Pharmaceuticals, Inc.
(201) 944-1449

FROM: Joanne Holmes
Project Manager
Division of Topical Drug Products
(301) 594-6627

SUBJECT: Refuse to File

NDA NUMBER:, NDA 20-511

DRUG: Amlexanox oral paste, 5%

SPONSOR: Chemex Pharmaceuticals, Inc.

The project manager called Dr. Khandwala in 6rder to return his earlier call. He
acknowledged that Chemex had received a response from Dr. Lumpkin regarding the letter
they had sent by telefacshnile to Dr. Woodcock’sofficeregardingthisdivision’sRefiseto
FileofNDA 20-511.Intheletter,Dr.LumpkinexplainedtheCDER policyonthe
readinessoffacilitiesforinspectionrelativetothesubmissionofanNDA.

He then had three further questions:

1. What is the difference in review time for a drug of priority therapeutic benefit vs. one
of standard benefit. He was told the fwst is less than 12 months, the second is 12.

2. He asked whether the priority status of amlexanox can be changed from priority to
standard so that it can be resubmitted December 1, 1994. He was told that the”
project manager would inquire. ./,”

3. He asked whether amlexanox will still have priority status if it is resubmitted April 1,
1995. Again, the project ~amger told him she would inquire.

The conversation ended amicably.

cc:
Orig NDA 20-511
HFD-540 ‘
HFD-5401CHEMlPappas

--J



,r.
HFD-540/cHEM suPv/Decamp.
HFD-520/MICRO/Utrup
HFD-520/MICRO SUPV/Sheldon
HFD-540/PHAR.M/Mainigi

.,

HFD-540/PHARM SUPV/Alam
HFD-713/BIOSTAT/Tumey
HFD-713/BIOSTAT SUPV/I-Iarkins
HFD-426/BIOPHARM/Ette
HFD-426/BIOPHARM SUPV/Pelsor
HFD-540/MO/Toombs
HFD-540/MO SUPV/Chambers

6A

HFD-540/DIV DIR/Wilkin
4

~4

HFD-540/PROJ MGT SUPV/Cook -
HFD-540/PROJ MGR/Hohnes \[ ,ll(:i9f.

,

.>

.



DATE:

TO:

FROM:

RECORD OF A

November 10, 1994

Dr. Khandwala, Ph.D.
Executive Vice President
Chemex Pharmaceuticals,
(201) 944-1449

Joanne Holmes
Project Mamger

TELEPHONE CONVERSATION

--J

Inc.

Division of Topical Drug Products
(301) 594-6627

SUBJECT: Resubmitting an NDA after a Refuse to File

NDA NUMBER: NDA 20-511
*

DRUG: Amlexanox oral paste, 5%

SPONSOR: Chemex Pharmaceuticals, Inc.

The project manager reconfined with Dr. Khandwala that Chemex had received a response
letter from Dr. Lumpkin regarding the Refuse to File of NDA 20-511. Dr. Khandwala was
then informed that if he had any outstanding concerns on the Refuse to File issue, they
should be officially submitted in writing to NDA 20-511,

He was then provided with the answers to his previous questions.

1. Can the status of amlexanox be changed from priority to standard so that it may be
resubmitted December 1, 1994? He was told no, it can not at this point in time.

2. Will arnlexanox retain priority status if it is resubmitted April 1, 1995? The
therapeutic benefit status will be evaluated at the time of submission. Whether it is of
a priority or a standard benefit will depend on the characteristics of amlexanox as
compared to the characteristics of any other products that are marketed during the
interim.

Dr. Khandwala then asked whether the application will require another 60 day review period
for fileability, since it has already had that during this submission. He was informed by
Rosemary Cook that is the standard procedure.

He then inquired as to whether the application may be submitted February 1, 1995, because
the inspection sites would then be ready by the time of filing. Ms. Cook directed him to
reread the Refuse to File letter and the letter form Dr. Lumpkin, both of which clearly state
the Center’s policy on this matter.



Dr. Khandwala then stated that perhaps Chemex will submit some concerns in writing to the
NDA. .-J

The conversation ended amicably., -

cc:
Orig NDA 20-511
HFD-540
HFD-540/CHEM/Pappas
HFD-540KHEM SUPV/DeCarnp
HFD-520/M1CRO/Utrup
HFD-520/MICRO SUPV/Sheldon
HFD-540/PHARM/Mainigi
HFD-540/PHARM SUPV/Akun
HFD-713/BIOSTAT/Tumey
HFD-713/BIOSTAT SUPV/Harkins
HFD-426/BIOPHARM/Ette
HFD-426/BIOPHARM SUPV/Pelsor
HFD-540/MO/Toombs J

HFD-540/MO SUPV/Chambers ,& ~,”P ‘5

HFD-540/DIV DIR/Wilkin ~d
HFD-540/PROJ MGT SUPV/Cook ‘“”*
HFD-540/PROJ MGR/Holmes ‘t., II((L (c/f

[
.)

./’”
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DATE:

TO:

FROM:

SUBJECT:

RECORD OF A TELEPHONE CONVERSATION

November 22, 1994

Martha Chamey, Ph.D.
Vice President, Regulatory Affairs
Chemex Pharmaceuticals, Inc.
(201) 944-1449

Joanne Holmes
Project Manager
Division of Topical Drug Products
(301) 594-6627

To answer questions in the applicant’s November 10, 1994 letter and
November 22, 1994 fax

NDA NUMBER. ‘ NDA 20-511

DRUG: Amlexanox oral paste, 5%

SPONSOR: Chemex Pharmaceuticals, Inc.

First Dr. Chamey and the project manager addressed the questions listed in the applicant’s
fax of November 22, 1994.

1. Dr. Chamey was given Tom Hassall’s name and telephone number and was told to
call him regarding the refund of the user fee.

2. Dr. Charney was informed that this NDA will retain number 20-511 when it is
resubmitted.

3. She was informed that FDA retains the NDA rather than return it to the applicant..
Thus, only new information needs to be submitted. .-

Next the project manager and Dr. Charney addressed the issues in Chemex’s letter dated ..
November 10, 1994.

1. This issue required reviewing the 10 deficiencies listed in the Refuse to File letter
dated November 3, 1994. ,‘

a. Chemex will provide a statement declaring that their studies were conducted
according to the IRB/Declaration of Helsinki. Because some studies were
conducted in Japan, Dr. Chamey stated that this was an issue that Chemex
would like to address in a meeting with FDA.



b. Chemex will provide a statement addressing the Fraud Policy.

c. Dr. Chamey clarified that amlexanox oral paste, 5% is not marketed outside
of the U. S., although other dosage forms of amlexanox are marketed in Japan.
She will include a statement to that effect upon resubmission. She also stated.
that translated package inserts from the products marketed in Japan were
included in the NDA.

d. Chemex will include a statement that the integrated summary of safety includes
all safety data of which the company is aware, both domestic and foreign, and
a cut-off date for the summary.

e. Dr. Charney remarked that the statement that the text, tables, and data in the
CANDA and archival hardcopy NDA are identical may have been submitted
with the diskettes. However, Chemex will resubmit this statement, especially
if new diskettes are required.

f. Dr. “Chamey had thought that the methods validation package was submitted
with samples. She will speak to the reviewing chemist on this.

t?. The statistician at Chemex will amlyze the demographic, baseline disease, and
efficacy tables by center. Chemex may submit a sample table fwst.

h. The project manager asked Dr. Charney to provide justification as to why
Chemex felt it umecessary to repeat toxicology studies using the to-be-
marketed formulation. Dr. Chamey responded that this was an issue that
Chemex would like to address in a meeting with FDA.

i. Chemex will convert the proposed labeling sections relative to pharmacology
from mg/kg to mg/m2.

j. Chemex will submit a statement that the pharmacology/toxicology studies have
been performed using acceptable, state-of-the-art protocols which also reflect
agency animal welfare concerns.

2. Dr. Charney was informed that the CMC section, if submitted early, should be ...
complete.

3. Dr. Chamey was informed she should consult with Tom Hassall regarding a reduced
user fee. ,/‘

The project manager informed Dr. Chamey that no meeting between this division and
Chemex had yet been scheduled. Dr. Charney stated that she would discuss the above issues
with Dr. Khandwala and they will decide whether to request a meeting. She will send a
letter on this in the coming week.



.

*W ..
.-= The conversation ended amicably.-::
.,-.

cc:
Orig NDA 20-511
HFD-540
HFD-540/CHEM/Pappw
HFD-540/cHEM sUPv/Decarnp
HFD-520/MICRO/UtrUp
HFD-520/MICRO SUPV/Sheldon
HFD-540/P HARIWMainigi
HFD-540/PHARM suPv/Alam
HFD-713/BIOSTAT/Tumey
HFD-713/BIosTAT suPv/Harkins
HFD-426/BIOPHARM/Ette
HFD-426/BIOPHARM SUPV/Pelsor
~FD-540/MO/Toombs
HFD-540/MO SUPV/Chambers
HFD-540/DIV DI~ilkin &l!”
HFD-540/PROJ MGT SUPV/Cook ~~pf{
HFD-540/PROJ MGRiHolrnes ~ ,.//5/

,.@d

J

,$‘
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NDA 20-511

Chemex Pharmaceuticals, Inc.
Attention: Martha Charney
One Executive Drive
Fort Lee, NJ 07024

Dear Dr. Charney:

We have received your new drug application resubmitted under section 505(b) of the Federal
Food, Drug, and Cosmetic Act for the following:

Name of Drug Prodpct: Amlexanox oral paste, 5?40

Therapeutic Classification: Priority

Date of resubmitted Application: April 17, 1995

Date of Receipt: April 19, 1995

Our Reference Number: 20-511

Unless we noti& you within 60 days of our receipt date that the application is not sufficiently
complete to permit a substantive review, this application will be filed under section 505(b) of the
Act on June 18, 1995, in accordance with 21 CFR314.10l(a).

Under 21 CFR 314. 102(c) of the new drug regulations and in accordance with the policy
described in the Center for Drug Evaluation and Research StafYManual Giide CDER 4820.6,
you may request an informal conference with this Division (to be held approximately 90 days
tlom the above receipt date) for a brief report on the status of the review but not on the
application’s ultimate approvabllity. Please request the meeting at least 15 days in advance. “
Alternatively, you may choose to receive such a report by telephone. Should you wish a ..
conference, a telephone report, or if you have any questions concerning this ND~ please
contact:

Joanqe’’Holmes,M.B.A.
Project Manager
Telephone: (301) 594-3939

Please cite the NDA number listed above at the top of the first page of any communications
concerning this application.



Page 2

Sincerely yours,

Maria Rossana R Coolq M.B.A.
Supervisor, Project Management St@
Division of Topical Drug Products
Office of Drug Evaluation II
Center for Drug Evaluation and Research

cc:
Original NDA 20-511
HFD-540/Div. Files
HFD-80

~//HFD-540/CSO/J.~olmes , yJ/ 5~-
! .’

drafted: jh/April 21, 1995/NDA 20-511
Final:

ACKNOWLEDGEMENT (AC)

,-.



i“- RECORD OF

DATE: June 7, 1995

TO: Dr. Martha Chamey,

A TELEPHONE CONVERSATION

Ph.D.
Vice President, Regulatory Affairs
Chemex Pharmaceuticals, Inc.
(201) 944-1449

FROM: Ms. Joanne Holmes
Project Manager
Division of Topical Drug Products
(301) 594-6627

SUBJECT: Fileability of the NDA and request for information

NDA NUMBER: NDA 20-511

DRUG: Amle;anox oral paste, 5%

SPONSOR: Chemex Pharmaceuticals, Inc.

Ms. Holmes informed Dr. Chamey that the NDA is fileable. She also requested further
clarification of the term “dab,” which is the suggested dose on the proposed label.
Specifically, the pharmacologist wanted to know what a dab corresponds to in relation to the
doses used in the preclinical studies. Dr. Charney was asked to provide information on the
weight or volume of the amount of paste needed to cover a typical lesion, or the largest dab
to be used per person.

She responded that in one of the appendices to the clinical section, there are data showing the
weights of the tubes of product both before and after the patient applied the drug, with the
average amounts of drug applied. This was obtained in order to provide an idea of the upper
limit of general usage of the product. However, she will speak with the clinical staff in order
to correlate the maximum dosage a person would apply to the animal data. She will also
verify the location of the data on the tube weights and inform Ms. Holmes next week of that
information.

/.”
The conversation ended amicably.

cc: ,,
Orig NDA 20-511

,,
,

HFD-540
HFD-540/CHEM/Pappas
HFD-540/CHEM SUPV/DeCamp
HFD- 160/MICRO/Hussong
HFD-540/PHARM/Wedig



.
.

HFD-713/BIOSTAT/Tumey~=
3 HFD-426/BIOPHARM/Etie

HFD-540/MO/Huene
HFD-540/DIV DIR/Wilkin
HFD-540/PROJ MGT S~V/Coo
HFD-540/PROJ MGR/HoImes

#11 (, 7 f<
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RECORD OF A TELEPHONE CONVERSATION

DATE: June 13, 1995

TO: Martha Charney, Ph.D.
Vice President, Regulatory Affairs
Chemex Pharmaceuticals, Inc.
(201) 944-1449

FROM: Joanne Holmes
Project Manager
Division of Topical Drug Products
(301) 594-6627

SUBJECT: Request for infomlation for the Environmental Assessment

NDA NUMBER: NDA 20-511
#

DRUG: Amlexanox oral paste, 5%

SPONSOR: Chemex Pharmaceuticals, Inc.

Ms. Holmes informed Dr. Chamey that a letter from the Japanese government must be
obtained. This letter must state that the Japanese manufacturing facility is in compliance
with that country’s environmental laws. It must also specify the name of the drug being
manufactured, amlexanox. If the letter is not in English, a certified translation must also be
submitted.

The conversation ended amicably.

cc:
Orig NDA 20-511
HFD-540
HFD-540/CHEM/Pappas
HFD-160/MICRO /Hussong
HFD-540/PHARM/Wedig
HFD-7 13/BIOSTAT/Tumey
HFD-426/BIOPHARM/Ette
HFD-540/MO/Huene

J//’

HFD-540/PROJ MGT SUPV/Coo
HFD-540/PROJ MGR/Holmes .‘ .~’ ,(K

.,-,”
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!. RECORD OF A TELEPHONE CONVERSATION
:;.

DATE: July 14, 1995

TO: Martha Chamey, Ph.D.
Vice President, Regulatory Affairs
Chemex Pharmaceuticals, Inc.
(201) 944-1449
(201)-944-9474 fax

FROM: Joame Holmes
Project Manager
Division of Topical Drug Products
(301) 594-6627

SUBJECT: Questions from the Reviewing Medical Officer

NDA NUMBER: 4 NDA 20-511

DRUG: Amlexanox oral paste, 5% .

SPONSOR: Chemex Pharmaceuticals, Inc.

Ms. Holmes informed Dr. Charney that some questions from the Reviewing M~edicalOfficer
would be sent to her via telefacsimile.

These questions are attached.

cc:
Orig NDA 20-511
HFD-540
HFD-540/CHEM/Pappas
HFD-160/MICRO /Hussong
HFD-540/PHARM/Wedig
HFD-713/BIOSTAT/Tumey
HFD-426/BIOPHARM/Ette
HFD-540/MO/Huene
HFD-540/PROJ MGT SUPV/Co

{//
HFD-540/PROJ MGR/Holmes “ g 2 9s--

./
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Dr. Charney -

I have the following questions concerning your study # 107, which
also apply to study 106. The questions on tabulations of ulcer
healing also apply to those on resolution of pain.

1. In the tables on time to first occurrence of ulcer healing and
to complete pain relief, do the p values provided represent those
for the median time to heal or for the cumulative percent healed?

2. In the group of evaluable patients - that is, with the exclusion
of the protocol violators and the patients that were discontinued
prematurely - it appears that there should be 194 patients in the
Amlexanox group and 190 patients in the vehicle group. Table 9.2
correlates with this, listing 194 Amlexanox patients and 191
vehicle patients. The other tables, however list other
denominators. For example, Table lla2. has 197 Amlexanox patients
and 194 vehicle patients at day 7. Table 12.2 has the number of
patients at risk as 198 in the Amlexanox group and 195 in the
vehicle group.

e

3. In the table on ulcer healing - time to first occurrence (table
12.2), why do the numbers differ from those in the table on percent
healed on each day (Table lla2.)? For example on day 7 under table
lla2. the % healed is 68.5% in the Amlexanox group and 53.6% in the
vehicle group, while in table 12.2 the % healed at day 7 is 69.1%
in the Amlexanox group and 54.1% in the vehicle group.

4. What is the difference between what is designated as the percent
of patients with healed ulcers and the cumulative percent of
patients with healed ulcers - these are reported as two separate
efficacy parameters. Also, why is the cumulative percent healed
reported as an estimated percent rather than an actual percent?

,,

.-—.
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DATE:

TO:

FROM:

SUBJECT:

NUMBER:

DRUG:

SPONSOR

RECORD OF A TELEPHONE CONVERSATION

October 18, 1995

Atul Khandwala, Ph. D., Vice President, Rx Pharmaceutical
Research and Development

Richard Boume
Block Drug Company, Inc.
(201) 434-3000, ext 1422

Jonathan Wilkin, MD, Division Director
Joanne Holmes, Project Manager
Rosemary Cook, Supervisory Project Manager
Division of Topical Drug Products
(301) 594-4877

Discussion of the October 12, 1995, letter regarding review

NDA 620-511

Amlexanox oral paste, 5%

Block Drug Company

Reference wa made to an October 12, 1995 letter from Dr. Khandwala of

Products,

of the NDA

Block Drug
Company to Dr. Wilkin, regarding the status of the review of NDA 20-511. Dr. W~kin
pointed to a discrepancy in the letter regarding the date the NDA was initially received by
the Agency and the date the NDA was first eligible for filing. Dr. Wilkin clarified that the
cover letter of the submission was dated September 6, 1994, with the Agency’s receipt date
of September 7, 1995. He explained that the the filing date for an NDA is 60 days after the
Agency’s receipt date.

Dr. Wilkin went on to say that not only were the facilities not ready for inspection at that
time of submission, but that with a 4 month deadline for standard applications, this NDA
would not have met that date whether it was classified as either a P or an S.

Dr. Khandwala stated that if Chemex had accepted a standard review, and the application
were submitted in December, 1994, the facilities would have been ready.

Dr. Wilkin responded that there is no, precedent for industry to use their own interests to
change a classification from a prioritj to a standard, nor is it not the Agency’s policy to
allow applicants to change the classification. Dr. Khandwala accepted this explanation.

Dr. Wilkin then referred to point number 5 in the letter, stating that he was unclear as to
. . . . . . ~~. _-.... -4 n. wa..~~.,,ql~ th~t mnthimu nllnitive wns intended.

Furthermore, Dr. Khandwala had already pursued the issue with a higher offke level.

..

.,,”

Dr.



Furthermore, Dr. Khandwala had already pursued the issue with a higher office level.

Dr. Khandwala accepted this. He stated that he merely wrote this up from Dr. Chamey’s
notes. It was agreed that the record would reflect merely that the letter was received by
Chemex.

Dr. Wilkin then confiied that Dr. Khandwala was inquiring as to when the NDA will leave
the Division and go on to the Office level, where the action will receive final signature. He
further stated that at no time would he be speaking on behalf of the Office. He informed Dr.
Khandwala that the team members reviewing this application would be meeting later in the
week. At that time, the Division would have a clearer picture regarding

Mr. Boume asked if Block could be informed as to when the application
Dr. Wilkin responded they could.

its completion.

leaves the Division.

Dr. Khandwala stated that in the appendix to the October 12, letter, and as he felt he was led
to believe by Dr. Lumpkin, it was the intention of the Division to complete the application in
6 months. He asked if he could call Dr. Lumpkin to discuss when the Office would
complete the application.

Dr. Wilkin stated that he did not recommend this. While it is CDER and Division policy to
strive to complete a priority application in 6 months, it is not part of PDUFA at this time.
He assured Dr. Khandwala that this application has been moved ahead of standard
applications.

Dr. Khandwala stated that the Regulatory Due Date is at 180 days, and therefore he has been
pressured by his higher management to contact the Agency’s higher management.

Dr. Wilkin repeated that it was not his recommendation that Block contact Dr. Lumpkin.

Dr. Khandwala stated that they felt that Dr. Lumpkin gave them
review of the application would be completed in 6 months. Mr.
Chemex and Block have tailored everything to a 6 month review
this Division has changed this based on the current workload.

the impression that the
Boume went onto say that
period, and now feel that

Dr, Wilkin asked Dr. Khandwala to clarify as to whether he heard a promise by Dr. -
Lumpkin that the Division would complete the review in 6 months, as opposed to his saying -,
that the Division intends to complete it in 6 months.

Dr. Khandwala said that there was no promise given.
.,‘“

.;”

Dr. Wilkin stated that the Division’ has indicated to Dr. Bilstad, the former Office Director,
and Dr. Weintraub, the current Office Director, there is evety intention of completing this
application as soon as possible. A better estimate of when it will leave the Division will be
available later in the week.



Dr. Khandwala stated that it would be helpful to him to know what disciplines remain~,!
outstanding.

Dr. Wilkin responded that this might be so, but only for reviews that have undergone
supervisory review. He reiterated that any times we may be able to provide are merely
projections, not promises. He offered Dr. Khandwala weekly or biweekly update~ and
assured him that for the reviewers, NDA 20-511 is a priority.

Dr. Khandwala then referred to an earlier discussion between hmself and Ms. Holmes,
regarding a request to meet with the Reviewing and Supervisory Chemists to discuss the tube
labeling. He was encouraged by Ms. Holmes to wait for the completion of the application.
He asked Dr. Wilkin if they could receive an approval on the tube label at this time.

Dr. Wilkin responded that such a meeting would be difficult to schedule between now and
the end of the year. He questioned Dr. Khandwala as to whether he would want to know
more about the application before investing heavily in any one part. There are still parts of
this application outstanding, including the clinical review.

Dr. Khandwala understood that it is Block’s risk to print the tube. His management will be
so advised.

Mr. Bourne expressed concern that once an approvable letter is received, there is fi.wther
discussion on the labeling of the package insert before the application is finally approved.
He asked if they may bypass the approvable stage and go on to an approval.

Dr. Wilkin informed him that there are often issues at the approvable stage that require
changes to the application. If the application arrives as that stage, the Division and Block
can work on the labeling. He emphasized, though, that problems in labeling come in many
shapes and sizes. It is the policy of the Division to inform the applicant of the problem, and
to expect a submission in return.

The conversation ended amicably.

cc:
Orig NDA 20-511
HFD-540
HFD-540/CHEM/Pappas
HFD- 160/MICRO /Hussong
HFD-540/PHARM/Wedig
HFD-713/BIOSTAT/Tumey
HFD-426/BIOPHARM/Ette “/
HFD-540/MO/Huene
HFD-540/DEP DIWKatz
HFD-540/DIV DIR/Wilkin
HFD-540/PROJ MGT SUPV/Cook
HFD-540/PROJ MGR/Holmes



. RECORD OF A TELEPHONE CONVERSATION
..
/

DATE: October 20, 1995

TO: Dr. Khandwala, Ph.D.
Vice President, Rx Pharmaceutical Products, Research and Developfient
Block Drug Company, Inc.
(201) 434-3000, ext 1422

FROM: Joanne Holmes, Project Manager
Rosemary Cook, Supervisory Project
Division of Topical Drug Products
(301) 594-4877

SUBJECT: Status of the NDA review

NDA NUMBER: NDA 20-511
4

DRUG: Amlexanox oral paste, 5%

SPONSOR: Block Drug Company

Mamger

Ms. Holmes informed Dr. Khandwala that the end of December, 1995 is the projected date
for completion of the amlexanox review by the Division. She emphasized that this date is a
projection, not a promise.

Dr. Khandwala asked which reviews are complete, to which Ms. Holmes responded that
chemistry, microbiology, and pharmacology are finished. Clinical, biopharmacology, and
statistical reviews remain ongoing.

Dr. Khandwala stated that he would convey this to his management.

Ms. Cook assured Dr. Khandwala that this review is progressing at a faster rate than other
applications in this division which have been given a standard therapeutic classification. She
assured him that it is the Division’s intention to supply him with a realistic date. .

Dr. Khandwala then confirmed the above comments, and asked again for confirmation that ...-
Ms. Holmes and Ms. Cook could not project when the Office might complete the review of
the application. This confirmation was supplied.

This conversation ended amicably.. ‘

Shortly after the above conversation, Dr. Khandwala called Ms. Holmes and Ms. Cook again
to request whether there were any review issues to convey at this time.

Ms. Holmes responded that a completed review is merely one step of the process. The next



-/=. step is to craft a comment list for the action letter/sponsor. At this time, the comment list
~. has not been finalized among all of the members of the corporate structure who need to

concur. The Division prefers to work on the wording of such a comment list in order to
minimize misunderstanding and therefore to provide a product of maximum utility to the
sponsor. While the comments do originate from within a particular review, they undergo
editorial review to facilitate communication.

Dr. Khandwala asked if there were any questions that would require them to provide further
information. Ms. Holmes repeated the above remarks. Ms. Cook added that with some
reviews still ongoing, it is too early to say. She also reiterated Ms. Holmes’ remarks.

Dr. Khandwala stated that, in the past, reviewers have asked for information as issues have
arisen. Ms. Cook agreed to convey this to Dr. Wilkin.

Dr. Khandwala asked if there were only comments, rather than requests for information,
this time.

Ms. Holmes replied,that applications are reviewed by an interdependent review team. It

at

would be premature at this time to deliver comments or requests for information until the
impact of the outstanding reviews can be determined and the conclusions of all of the reviews
may be provided to the entire review team in a complete context.

This conversation also ended amicably.

cc:

Orig NDA 20-511
HFD-540
HFD-540/CHEM/Pappas
HFD- 160/MICRO /Hussong
HFD-540/PHARM/Wedig
HFD-713/BIOSTAT/Turney
HFD-426/BIOPHARM/Ette
HFD-540/MO/Huene
HFD-540/DEP DIR/Katz
HFD-540/DIV DIR/Wilkin
HFD-540/PRoJ
HFD-540/PRoJ

MGT SUPV/Cook
MGR/Holmes

.’
,

--



{, MEMORANDUM DEPARTMENTOF HEALTHAND HUMAN SERVICES

PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

CENTERFORDRUG EVALUATION AND RESEARCH

Division OV Biometrics
HFD-713,Room 188-45

5600Fisher’s Lane
Rockville, Maryland 20857
Telephone: (301) 443-4594

FAX: (301)44~-9279

DATE: 0ctober3, 1994

FROM: Elizabeth A. Turney, M. S., Mathematical Statistician

TO: Michael Miller, Ph. D., Consulting Statistician

Oxford Research International Corporation
142!$ Broad Street

Clifton, NJ 07013-4221

SUBJECT: Comments regarding the test set of SAS files submitted for NDA 20-511,
amlexanox oral paste, 5’%0

Dear Dr. Miller,

I received your test set of SAS files for studies 107 and 108 on September 27, 1994. I was

successful in converting the SAS transport file EFI 07108.TSD to SAS datasets
ULCPN107.SD2 and ULCPN108.SD2, and I am able to read these datasets on my computer

system. I can also read the PROC CONTENTS list file (EXP.LST) and the SAS program files

(SRV107.SAS, SRV108.SAS, SRVSTRAT.SAS,FRQ107.SAS and FRQ108.SAS).

The basic format and content of the files is generally acceptable. However, several

clarifications and/or additional items are needed. My comments are as follows:
-.

1. Since the default length for SAS variable labels is 40 characters, all labels in the SAS

.

datasets which were longer than 410 characters were truncated. A more detailed description

of each SAS variable in needed. The description should include an explicit definition of the-
variable, the definition of each code used, whether the variable came directly from the case
report form or was derived from other variables in the data set, and if derived, the method of

derivation. [n most cases, this information cannot be readily conveyed via SAS labels. I prefer
a code book which contains this information.

2. In the description of the SAS data sets, include a statement which describes the layout of
the data (i.e. one record per patient, one record per patient visit, etc.).

3.The variable RACE has the code “C=” for all patients. The meaning of this code is not

clear.

—
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4. For each study, the variables STUDY and PATNO should be combined to form a patient
identifier which is unique across studies.

5. In the SAS program files, if the code is not self explanatory, annotations describing the

function of each block of code should be included throughout the program. This 4s especially
necessary in programs using the SAS macro language.

If you need additional information or clarification regarding my comments, please do not

hesitate to call,

Sincerely,

Elizabeth A. Turney

cc:
Orig. NDA 20-511

HFD-540/Holmes

HFD-713/Harkins

HFD-71 3/Turney

Martha R, Charney Ph. D., Chemex Pharmaceuticals. Inc.

.-

.,

./’
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,?., BLOCK DRUG COMPANY, INC.. . ....______.. —.— —.—_. . . . .–. 257 Cornclison Avenue Jersey City, N.J. 07302-3 [98
Tclcphonc (201) 134-W(3

CERTIFIED MAIL
RETURN RECEIPT REOUESTED

n=+$3 aJe&@.

October 8, 1996 HEW cc~?~sppfip~?!(’r.--, ,>.. :.~.
~Ec’D ~

Jonathan K. Wilkin, M.D. .
Director, Division of Derrnatologic and Dental

‘: oc~ ~ o 199~ ~

!
.>!,(%&.;

Drug Products, HFD-540
-:-.

-“:-a ..~~,:,.,,
Document Control Room, N-1 15 .::lp$~y

Food and Drug Administration
...

5600 Fishers Lane
Rockville, IMD 2085~

RE: Correspondence to NDA 20-511- Aphthasol (amlexanox oral paste), oral paste, 5?4.

Revisions to the Environmental Assessment

Dear Dr. Wilkin:

Pursuant to my conversation with Dr. Vincent on September 19, 1996, I have enclosed revised
pages for the Amlexanox Environmental Assessment which was originally submitted in Section 4
of Volume 8.1 (NDA No. 20-511) on AuQmst 2, 1996. Please replace the pages in the original
docfiment with the attached replacement pages.

The second page of the Environmental Assessment has been revised to name Block Drug
Company, Inc. as the applicant. In addition, the amlexanox drug substance (AA-673) MSDS was
originally marked as confidential. It has been revised to reflect that this document is not
confidential; therefore, it may be included in the non-confidential appendices of the Environmental
Assessment for the Aphthasol (arnlexanox oral paste), oral paste, 5% NDA (20-51 1).

If you have any questions, please call me at (201) 434-3000, extension 1774.
. .

Sinceye!y,

Sandra Xf. ~ells, Ph.D. * ~> ..=..., - . . . ...... . ..... ----—
FF.::\..i;:..!.’sLti:l~’_i:-;;l;, I

Submitted in Duplicate t

Desk Copies: Dr. Roy Blay, Dr. Phillip Vincent
1- -...---—.—- - .. ...
: ,..<:-:~--r~~. .----

./’
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Jr ----------BLOCK DRUG COMPANY, INC.

❑ ..——. ——...—..__.. .
257 Cornclison Avenue Jersey City, NJ. 07302-3198

Telephone (201) 434-3000

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

August 2, 1996

Jonathan K. WWin, M.D.
Director
Division of Dermatologic and Dental

Drug Products, HFD-540
Center for Drug Evaluation and Research
Document Control Room N-1 15
Food and Drug A&ninistration
5600 Fishers Lane
Rockville, MD 20857

RE: NDA 20-511- Aphthasoi (amlexanox ord paste), oral paste, 5V0

Volume 8.1- Amendment to Approvable Letter of April 16, 1996

Dear Dr. WWin:

Attached please find a one-volume amendment (2 copies) to NDA 20-511 which is in response to
FDA’s letter dated April 16, 1996.

Includedhereink thepackageinsertwhichwas preparedasa resultofthedkcussionand
agreementsreachedduringourmeetingofJuly8,1996.Afterh k finalized,we willprepareand
submittwocopiesoftheintroductorypromotionalmaterialandpackageinserttotheDivisionof
DrugMarketing,AdvertisingandCommunicationsandonecopyoftheintroductorypromotional
materialtotheDivisionofDermatologicandDentalDrugProducts.

If you haveanyquestions,pleasecallmeat(201)434-3000,extension1774.
,

.,

Sincerely,
i

Sandra M. W~s, Ph.D

Submitted in Duplicate
Acknowledgment COPY
cc: Dr Roy Blay (desk COPY)

.
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E,, Olm Ord Paste, 50/0

@~20-511

c. Provide details of any significant changes or findings, if any.

~~ are no Signifimnt changes or findings since the NDA subm~sionm

D. Summarize worldwide experience on the safety of this drug. . _

A wo~dw’ides~fetY ~Port for Amle~nox (AA-673) iS p~vid~ in Section 3 of this
~ubmissicm. Ttus report consists of three parts:

L

2.

3.

4.

“Periodic Report for Adveme Event in Japan from January 1, 1995 to June 30,
1995. AA-673W This report is dated July 11, 1995 and includes all adverse events
obtained initially during the first half of 1995.

‘Periodic Report for Adverse Event in Japan from July 1, 1995 to December 31,
1995. AA-673n This report is dated Janurary 17, 1996 and includes all adverse
events obtained initially during the last half of 1995.

“Periodic Report for Adverse Event in Japan. AA-673’S It is dated Janua~ 18,
1996. This report contains foilow-up information obtained (during the period of
JuIy 1, 1995 to December 31, 1995) from previous adverse events.

“Periodic Report for Adverse Event in Japan from January 1, 1996 to June 30,
1996. AA-6732’ This report is dated July 15, 1996 and includes all adverse events
obtained initially during the first half of 1996.

E. Submit case report forms for each patient who died during a clinical study or who
did not complete a study because of an adverse event.

There were no patient deaths during any of the clinical studies conducted under IND
The case report forms for the premature discontinuations were submitted in the

NDA (Volumes 1.57,1.58 and 1.59).

Please also update the new drug application with respect to reports of relevant safety
informatio~ including all deaths and any adverse events that led up to dkontinuation of
the drug and any information suggesting a substantial difference in the rate of occurrence
of common but less serious adverse events. The update should cover all studies and uses
of the drug includlng but not limited to: (1) those involving indications not being sought in ‘
the present submissio~ (2) other dosage forms, and (3) other dose levels.

There were no ongoing trials at the tiqe of the NDA submission, therefore there is no new -..

safe~ information with respect to amlexanox oral past% 5°/0. A worldwide safety repo~ for “-
Arn]exanox (&&673), which covers uses of the drug including those involving indications
not being sought in NDA 20-511 and other dosage forms, is provided in Section 3 of this

submission.

2

.



Fort Lee Executwe Park I ● One Exemve Drive

Jonathan K. Wilkin, M.D.
Director
Division of Topical Drug Products
HFD-540
Document Control Room 12B-30
Food & Drug Administration
5600 Fishers Lane
Rockville, MD 20582

● Fort Lee, NI 07024 ● (201I 944-1449 ● Telefax1201I 944-9474

September 21, 1995

● Tefex 531YY35

,,

\“,

-\ ,.

Re: NDA 20-511 APHTHASOL (AMLEXANOX ORAL PASTE, 5%)
SAFETY UPDATE

Dear Dr. Wilkin:

As a follow up to my conversation this morning with Ms. Joanne Holmes, CSO for
the above NDA, this is to inform you that Chemex Pharmaceuticals, Inc. have not conducted
any additional animal or clinical studies with ~%amlexanox oral paste, since the submission
of the original NDA on September 4, 1994. Therefore we have no additional safety data to
submit to the NDA.

Sincerely,

AJ!-f!-? ,.
Atul Khandwala, Ph.D.
Consultant

Desk Copies (3)

,,’

New Productsfor Treatmentof Diseasesof the Skin
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Chemex Pharmaceutkxds, inc.

l%onc: (201)944-1449

Fax: (201)944-9474

To: Ms. J. Holmes June 14, 1995

From: Dr. M. Chamey l%%ik 5 pages

Subject: NDA 20-S11; Amlexnnox Oral I%s@, S%

We have discussed the ques[ion riised by Dr. Wcdig regarding the six of uhxr whick would
be covered by the “dab” of paste referred to in the Pack*ge Insert. JMoscd is Mdiscussion
prepared by Dr. Van lnwcgm

It wa.. concluded that a small dab was approxima{c] y 60 tng of paste. ‘J”his;mmunl would cover

ulczrs up to 1.0 cm in diameter. To aid the patienl and 10 make [he rccommcndod dose more
specific, the proposed Package in.wr( hm bun revised to de.scribe the dii~~more WXUrately. The
sections which were rcvisd arc cncloscd.

If there am no Iiulhcr cmmncnls from 1X.
bc subrnittcxi as official corrcspondcncc to

Wcdig cm this kuc, fhc-rtwiwd IBackagc lnscrt will
the NDA .

Location within NDA for data m usage in clinical sludics:
Study 102 Vol. 1.40, p 42
Study 106 vol. 1.38, p 87
Study 107 vol. 4.6, p 12s
study 108 vol. 4.11, p 102

,’

,
,



FROM: CkEmExPwRrncEurIas, INC. TEL: 201 9449474 JUN. 14. 199s 10:29 fw p 2

. . kSIJE &AISEDMYTOxmommim~ ]ubehgjbrlhcpmdwtindkales thut t)uputicnt ,&u~
apply a “Ah” qfpaw direcdy to the aphthous tdctr and the to~-icologi.wwwntcd to tiw ~
maximum amount this WWkf be Jtw a single ulcer and WIW .viu uhw ~hiswmdd cowr. 7his
i@nnu~itm uw needed m cormtate W ttwiwtogy dhta to the clinicwl wr.

SUMMAXY

Aphthaso17”(Amlexarmx orid paste, S%) is a viscous, non- aqucms paste lhal is squcozcd from
the lube onto the finger and then dirtztly applied to the aphthous ukzr. The physical
consistency of this thick paste and its method of application make it rxtrcmcly difficult 10 obtain
accurate determinalkms of pat ient usage. However, reasonable cstimales of the imticipated upper
limit of usage was obtained with the following different approaches in order to correlate the
amount of 5 % Amlcxanox paste used by patients with the toxicology studies:

ncl weights of tubes u,scdby patients in clinical s[udics;

weights of cstimatcxi amounts of S 76 Amlexsinox pasle ttult wcw considered sufficient to
cover ulcers.

Both of these methods of estimating the timoums of pas[e used hy pmwmts has some.limitations
in !he siccurwy of determining the actwd amounls used by patients. Allhough both approaches
provide estimated amounts that are ovemtimalcs of actual usage, both estimates are relative]y
consistent and provide a rmonablc an[icipatcd upper limil on the amount of actual patient usage.
This estima[cd amount of approximately 60 mg of paste per application WASthe figure used in
the NDA for cxdculations of margins of safety.

Wvwm m I’A(:KA(:E lNSEMT

In regards to the information provided in the packrqy inscr[, i+ lwttcr dc.scription ttuul a “dab”
as [he tunoun( of paste 10 bc used can hr. provided. llascd on Ihc aperture of the tubes,

dispensing a line of paste approximately 1 cm roughly eorreqxmds w 100 mg of paste. Thus,

defining H dab as approximately 5 mm or fipproxitnately 1/4 inch would give patients a good

estimate of recommended dosage for dispensing aboul 60 mg of p~stc which is sufficitxir to
cover ukxms of up to 1 cm in diameter. “1’hisproposed change in the package insert is attached.

)!!@IWU III Mch Of thC Phase 2-3 clinical Studies, lubes ill mc(kalim wcre Weighed prior
to shipment {o study wmtcrs and again al the cnd of tlm stINIy u~xm return to Chemex
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Pharrnaceuti~s. The weight diffaertce was used to cstimtilc lhc average amount of test

material used by each patient. Table 1 summarim the estimatti amount of study material

removed from the tubes by -h patient in the effkac.y studies.

BUXLEIK Due to the consistency of the paste, a fair amount t}f lllal~lial that is removed
from the tubes is not placed into the mouth or applied to the ulcm since a significant amount
stays on the fingers particularly after it becomes wet from salivx; the tnatefial which stays
on the fingers is most likely physiully removed and not pu~ in the mouth. Thus, M utnounl
oJpate u.wgf witmwd from lti d@w.vuY in lube wighls lwffwr and qlkr study is at best
a rough e.r~imn!cof thr up~r limit for the amount t)fpaw wtualty u.wd by padews; i.e. it
probobty owkwinwv ~y.wtmic expoww. Although the ammml of material left on the
fingers can not be accurately determined, gross visual oh.servafkm estimates of’ remaining
material varied from 20% to 50% of the total material applied to the fingers.

~ The data in T~ble 1 show that patients removed WI average d 32.5 to 96.3 mg
of 5% Amlexanox paste for each application during lhc CXUII,W.of these studies. Thus, the

amount of amleximox ranged from 1.6 to 4,8 mg per applic~ti[m. if all of the pwte were
actually ingested by the patient, then assuming average body weight of 60 kilograms, the
mean body burden of amlexrtnox/kg/day was ealcultited to he iilxmt O.? mglkg)day.

TABHI1: ORAL PASTE USAGEIN PIiASE 11/111 Sm?rY AND kXIWJt’ACY SmII)JES

$tudy Number

Man Totxl Grams
of Pastr per Patient

Mean Number of

Appliealicms per
Patient

Mean Mg I%stc per
Application

IUean Mg
Arnlexwnox per

Application

Mm Mg

Amlcxrtn(tx ]lCr

Patient per Day

Weighted Mean Mg
Amlcxanox per

Patient per Day

~—v——

Values Based on Nel ‘1’ubc Weights
- .- —-

102 106 107 108 111
—

1.05 1.72 0.97 {).08 3.64
.- —..-—

14.3 20.6 1s.9 16.4 112

. ---

74.3 %.? 59.9 60.5 32.5
- ..-——

3.7 4.8 3.() 3.() 1,6

—-—

14.K 16.7 12..3 12.2 6.5

.’ ——-

12.4 n@ily
0.21 mg/kg/day (60 kg person)
6.7 n@m7A!ity (1.88 n;’ person)
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B. F~inmhl from Wdghts of MakriaIs Removed From ‘1’utxs

~ J’WSICmnsidemd to be sufficiat @ COvcr aphthous ulwm was removal from
tubesby 4 different Chcmcx cmployecs tha! were involved in the clinical studies. These
amounts were weighed and potential coverage of lesions estimit[cd from the “dabs” of
matcrhd.

kRQIMM.•~IIWas =dakd with measurements of m~s weights: i.e. the amount
removed overestimates the amount put into the mouth.

~ The mt=n wtighd amounts of a dab of paste removed form the tubes was
determined to be 57 ~ 12 mg of paste (range = 35 to 70 mg). ‘J-hearea of these dabs
were approximately 5 mm in diamcbr with M height of about 5 mm. When smeared on a
piece of pqwr, this amount of paste wsily covers an area of about 1 x 0.75 cm which is
larger thm most all minor aphthous ulcers. Thus, the removal of this amount is more
than sufficient to cover most all aphlhous tdccrs.

As another method to estimate weights of a thib, 15 diffe.ren[ nwasurcnwnls of a 10 cm
line of piiste y+ere made and it wak determined that each 1 cm i)f pasfc corresponds to 97
+ S mg of paste. on this basis approximatc]y 5 mm of paste rc.rnovcd from the tubes
corresponds to ttboul 50 mg of paste ml 1/4 inch of paste corresponds 10 aboul 60 mg of
paste, ‘1’bus, the instructions to patients for use can he. modifkd 10 indica{c the
Rpplica!ion of lhis amount of material which is mow than suffi~iwtt to cover the ulcers.

_,’



FRa’1: ai3’lEx PwRmm3TIoY_s, Itw. m: 201 944 9474 JUN. 14. 199s 18:31 m p 5

.

Revidon of Package hscrl for Aph(hnsdm

Below me revisions to two sections of the uacka~c insert. _ revisions wcw made to more.
accurately define a “dab” to

. .

wording is in parentheses.
the patient. The new wording is in bold italics, and the original

—

Informlion for I%tients:

applied as soon as possible afkr nolicing the symptoms of anJ. The paste should be
aphlhous ulcer and continue to be used four times a day, prcferabl y following oral
hygiene hfuw breakfast, lunch, dinner and at bodtimc.

2* Squeeze a dub of pale apprvxkttely 114 inch (0.S cm) onto a .fingcr tip. With gentle
pressure, dab the paste onto the ulcer in the mouth. Rcpeai, ~there is more than one
aphthous Uk?r.

(Original: Apply enough of the oral paste with a finger [ip [o cmvci (1w lesion. Dab on,
do not rub ins)

3. Wash hands hnmedialel y after applying am]cxanox oral paste, 5%, direct] y to ulcers with
finger tips.

4. In case of contact with eye, promptly wash cyc with waler.

5. . [Jse of the medication should lx continued until the ulcer heals. If significant healing
or pain reduction has not occurrwl in 1() days, consult your dcnlis[ or physician.

Dosage nnd Arlminisl rwtion: Ile paste should he applied as MMMI as ~wssib]c aflcr noticing
the symptoms of an aphthous ulcer and should to ix used four timm a di~y, prcfmably following
oml hygiene after break fas[, lunch, dinner and at bedtime. Squeeze a dab of paste
apprvxirnatdy 1/4 inch (0.S cm) onto a jinger t~. Wtih gentle prwn4re, dab the paste onto
the ulcer in the mouth. Repeat, ~ them is mom than one aphthow ulcer. (Original: Apply
just enough of the oral p~ste with a finger tip to cover the lesion. Dah on, do not rub in.) Use
of the medication should be continued until the uhxr heals. If $i~rjifi~~nt haling or pain

reduction has no[ ncxxrrcd in 10 days, consult your dcritist or physicitin.

4



Chemex NJ
l?harmaceutic~s,, Inc.

Fort Lee Executive Park I ● One Executwe Drive ● Fon Lee. NJ 07024 ● (201 I 944-1449 ● Telefax 1201I 944-9474 ● Telex 53c@5

September 6, 1994 -

Dr. Jonathan Wilkin, Director

~-’

@~E8 P04

Division of Topical Drug Products, HFD-540 RECD ‘
Food and Drug Administration ----“-—-:------.,>

,/
‘~~:r5600 Fishers Lane

.. . . .
,.”” ., .,‘.. .’ -

Rockville, MD 20857
/..:... ~“

... .,-~f~.,;

,\

%..,;*t
Re: NDA 20-511

., ‘::1 i. ‘ 1.“ .-:.
A2nlexanoxOralPaste.593 ;). “’”-” B.. ;..,

~-.-,-++ ?..-: ---., .. . -..
‘ >.:

Dear Dr. ,Wilkin:
-. .. ‘~,??.,’,,
.<..~:lt ‘“;:.”““.$-Yi -

-.
‘62.!. :-.’:..... ,.

~... - ,:;-->
Enclosed is an original New Drug Application for Amlexanox Oral Paste, 5%. The
required user fee payment was submitted August 17, 1994. A copy of the Chemistry,
Manufacturing and Controls Section (Volumes 1.1 to 1.5) is being sent concurrently to
the FDA District Office in West Orange, New Jersey. The Methods Validation Package
and samples will be ready for shipment to the FDA when requested.

The facilities for the production of the drug product, Reedco (Division of Block Drug
Co.), Humacao, Puerto Rico, will be available for inspection on October 31, 1994 or any
later date. Due to a scheduled renovation, the facilities for the production of the bulk
drug substance, will not be available for
inspection until April 1, 1995. However, on April 1, 1995, the plant will be
ready for inspection and for the synthetic production of amlexanox.

Please note that amlexanox oral paste, 5%, is the generic name for the product. A trade
name has not been selected yet.

We appreciate the reviews and discussions by your staff during the IND stage-of the
development of this product. If you have any questions, please contact the undersigned.

Sincerely yours,*
,,

,,. -2@+. f’eLL+-+
M&ha R. Charneyl, Ph.D. J
Vice President, Regulatory Affairs

.-

Desk Copies: 5 copies of Vol. 1.1 for Ms. S. Childs

,NewProductsfor Treatmentof Diseasesof the Skin



/’-...

#

-.,
if”’”%%,-“q: .:

Chemex
Pharmaceuticals, Inc.

Fort Lee Exmmve Park I s One Execuwe Drive ● ForTLee \l 07024 ● 1:1)1I 944-1449 ● ?elefax 1201I 944.9474 ● Telex j~~j

September 15, 1994

Dr. Jonathan Wilkin, Director
Division of Topical Drug Products,
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

Re: NDA 20-511
Amlexanox Oral Paste, 5%

Dear Dr. AWilkin:

HFD-540

At the request of the FDA reviewers at the Pre-NDA Meeting on July 20, 1994,
electronic copies of selected summaries, reports and data sets have been sent to Ms. S.
Childs for distribution to the reviewers. To the best of our ability, the electronic files
are identical to the documents included in the NDA. All disks have been scanned by
Norton Antivirus, 3.0.

In a phone conversation between our consulting statistician, Dr. M. Miller, and the
reviewing statistician, Ms. E. Turney, it was agreed that initially a test set of statistical
files would be provided, and if Ms. Turney verified that the files could be read on her
system, then the complete data sets and auxiliary information needed for SAS processing
would be sent.

Attached are lists of the files included on the disks.

Sincerely yours,

M~tha R. Charney, Ph.D. ‘J
Vice President, Regulatory Affairs “--

DeskCopy with9 diskettes:Ms.S.‘Childs.

NewProdutt5for Treatmentof Diwasesof the Skin
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Pharmaceuticals, Inc.

. ..— —_________ ——.—_ _____ . . . .. . . . . ..
Fort Lee Executive Park I ● One Executive Drive ● Fon Lee, NI 07024 ● (201 I 944-1449 c Telefax 12011944-9474 c Telex 5X3(X25

.,

~q ;>’”!.
“:~~ September 29, 1994\r..
:,

Dr. Jonathan Wilkin, Director .

Division of Topical Drug Products, HFD-540
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

Re: NDA 20-511
Andexanox Oral Paste, 5%

Dear Dr. Wilkin:

Enclosed are five floppy disks with the complete SAS data sets, the related SAS
programs, and the statistical reports for the pivotal clinical studies included in the NDA.
Also enclosed is auxiliary printed information to help in the use of the disks. The
information in this package was requested by Ms. E. Turney, Reviewing Mathematical
Statistician, at the Pre-NDA meeting.

Sincerely y~urs, ,

~artha R. Charney, Ph.D. U
Vice President, Regulatory Affairs

Archival Copy (sent to 12420Tparklawn Dr.):
Oxiginal of cover letter
Vol. 2.1 containing printed material related to electronic fdes on disks

-/

Review Copy for Ms. E. Tumey (c/o Ms. J. Holmes):
Cover letter .,
Vol. 2.1 containing printed matter related to electronic files on disks
Five floppy disks

Desk Copy for Ms. J. Holmes:
Cover letter

..-. ..=.. “-”
,. -,-

,. . . .

New Products for Treat~ent of Diseasesoj the Skin



$(%T

d
,.,. emex

Pharmaceuticals, Inc.
—— ——...—.-—. .—————.— ..—..—
Fort Lee Executive Park I ● one Executive Drive ● Fcnt Lee. NI 0?024 ● [2011944-I449 ● Teiefax {201) 944-9474 ● Telex 53~5

Atul Khandwala, Ph.D.
ExecutiveVice President

Janet Woodcock, M.D. November 4, 1994
Director, Center for Drug Evaluation & Research
HFD-1, 5600 Fisher Avenue VIA FACSIMILE
Rockville, MD 20857

Re: Request for Immediate Delay in Sending “Refusal to IWe” L@ter for NDA 20-511
(5% Amlexanox for Treatment of Aphthous Ulcer)

Dear Dr. Woodcock:

Due to the urgency of the matter and the inability to contact Dr. J. Wilkin (Director,
Dermatology Division), we are sending you this facsimile.

We were informed today by Ms. Joanne Holmes (CSO, Dermatology Division) that
we will receive a facsimile on Monday, November 6, 1994, indicating that the above
referenced NDA would not be accepted for review. She told us that the only reason for the
“Refuse to File” letter was the unavailability of Bulk Drug Substance Manufacturing Facility
for immediate inspection. She told us that this NDA was on a priority review list since no
other drug is available for this indication. When we told Ms. Holmes that we were unaware
of any FDA issued policy covering this issue, she informed us that this was the Dermatology
Division policy. According to this policy, an NDA classified for priority review requires
that manufacturing facilities be ready for immediate inspection and for art NDA classified for
standard review, manufacturing facilities must be ready for inspection within 4 months.

We request that the agency delay sending the rejke to file letter until we have had an
oppoflunity to discuss this issue with you and other agency personnel. We are a small ---
company which would be substantially harmed by receipt of a “Refuse to File” letter,
particularly for a raon that we believe is not justified based on all of our previous ‘
discussions with the agency. We are not asking for any special treatment, but would like to
have the opportunity to confirm that this raon for “Refuse to Filew letter is now an
accepted FDA policy. ,,

Our Bulk Drug Substance Plant will be available for inspection by April 1, 1995,
which should not hinder the review of this NDA.

Sincerely,
cc: Dr. J. Wilkin (Facsimile)

Dr. J. Bilstad
Ms. J. Holmes

New Productsfor Treatmentof Diseasesof the Skin
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Pharmaceuticals, Inc.
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FortI& ExecutiveParkI ● OneExecutiveDrive ● Fortk. NJ07024 ● (2011944-1449● Tejefax (201}944-9474● Telex53CKX15
,-

Atul Khandwala, Ph.D.
Wcutiw V& President

Janet Woodcock, M.D. November 7, 1994
Director, Center for Drug Evaluation & Research
HFD-1, 5600 Fisher Avenue VIA FEDERAL EXPRESS

Rockville, MD 20857

Re: Request for I;mediate Deiky in Sending ‘Refusal to File” L.@terfor lVDA 20-511
(5% Amlexanox for Treatment of Aphthous Ulcer)

Dear Dr. Woodcock:

The attached letter was meant to be sent by facsimile to you on Friday, November
4th. Through an electronic mixup you did not rtxeive the letter in time to achieve the
objective of the letter which was to delay the agency from sending us an “Refkd to Filew
letter for above mentioned NDA. We have today received the “Refuse to File” letter by
Facsimile and we will be requesting a meeting with the Division of Topical Drug Products as
soon as possible to resolve this issue.

We apologize for any inconvenience this might have caused you.

cc: Dr. J. Wilkin
Dr. J. Bilstad
Ms. J. Holmes

/

.’

New Productsfor Treatmentof Diseasesof tfie Skin
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November 7, 1994

Dr. Jonathan Wilkin, Director
Division of Topical Drug Products, HFD-540
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

Re: NDA 20-511
Amlexanox Oral Paste, 5%

Dear Dr. Wi&in:

We would like to request a conference at the FDA to discuss your letter of November
3, 1994. Below is the tentative agenda, attendees for Chemex and availability of dates.

Tentative agenda:

The primary objective of the meeting would be to discuss the interpretation of
Section 505(b)(l)(d) of the Act and the FDA policies that led to the Division’s
decision to refuse to file the NDA.

A secondary objective would be to discuss the conditions and implications of a
designation as a “priority therapeutic benefit”.

Probable Attendees for Chemex:

Available dates for meeting: .,

With the exception of November 24 and 25, 1994, any business day in November
would be acceptable. ,

Sincerely yours,
/

?“

<PLk+/
,,.;& /’&~,

artha R. Charney, Ph.D. +-”

ice President, Regulatory Affairs o

Copy: Ms. J. Holmes

NewProductsfor Treatmentof Diseasesof the Skin
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Chernex
Pharmaceuticals, Inc.

Forr Lee ExKuttve Park I ● (he Extiu[lve Drwe s Fcrr Lee, NI 07024 ● i21)l I 944-1449 ● ~e:e~axI1OII 944.9474 ● Telex >X33135

November 10, 1994 -

Dr. Jonathan Wilkin, Director
Division of Topical Drug Products, HFD-540
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

Re: NDA 20-511
Amlexanox Oral Paste, 570

Dear Dr. Wilkin:
4

We have received your letter of November 3, 1994 anti also a response from Dr.
Woodcock’s office. On November 7, Dr, Lumpkin provided a an explanation of the
Policy of the Center for Drugs with respect to availability of manufacturing facilities for
inspection. We would still like to request a conference at the FDA to discuss the
following items:

1. Items 1 through 10 in your letter of November 3, 1994. We intend to include
these items when we make a resubmission, and would like to ensure that we have
understood and interpreted these correctly.

2. Does the agency still have the policy that the CMC section may be submitted
prior to the official NDA submission? If so, would early December be an
appropriate time for such a submission? If the CMC section is submitted early,
are copies submitted to the archive, the reviewers (chemistry and microbiology),
and the Field Office, or on]y to the reviewers?

3. We would like to discuss the possibility of a reduced fee when the NDA is
resubmitted. One basis for this reduction would be the limited resources--of
Chemex and the impact this would have on innovation. .,

Dr. Khandwala and I would be available for a meeting any day in November except
Thanksgiving or the day after Thanksgiving. Please call either myself or Dr. Khandwala
regarding the arrangements ,for the m~,ting.

\
\

(
‘j Sincerely yours,

:
f &y@ ‘Pfl.7L. /7 c[~

t
@! ~ “:

r!M~ha R. Charney, Ph.D. !
h

P. @Y~” ~-> Vice President, Regulatory Affairs
Copy: Ms. J. Holmes’

*. .

New Product$for Treufmentof Diseasesof tfieSkin
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December 1, 1994 _

Dr. Jonathan Wilkin, Director
Division of Topical Drug Products, HFD-540
Food and Drug Administration
5600 Fishers Lme
Rockville, MD 20857

Re: NDA 20-511
Amlexanox Oral Paste, 5%

Dear Dr. Wilkin:

In a letter on November 10, 1994, we had requested a meeting-with the agency. On
November 23, Ms. J.”Holmes called and provided information on most of the items that
were to be the subject of the requested meeting. We have considered the information
that she provided, and have. decided that a meeting may not be needed if we can rczeive
some additional responses from the agency on several of the items listed in the November
3, 1994 letter from the agency to Chemex.

Based on the information provided by Ms. Holmes, many of the items listed in the
November 3 letter appear to be straight forward and will be addressed in the
resubmission. However, we would like further information from the agency regarding
the (oxicology-related Items 8 - 10. Below are draft responses to these items. If the
reviewer(s) think that the responses are acceptable, then we would not need to discuss
them further. However, if the responses are not considered acceptable, we would like
to schedule a meeting.

item 8 of letter of Nov. 3: “Since the formulation to be marketed differs from the
formulation used in the toxicology studies, the applicant should reconsider
repeating the studies using the to-be-marketed !mduct. If the studies will not be
re-peated, it is necessary to provide justification as to why such repetition should
not be required. ” .,

Proposed RqXms?: The toxicology studies were reviewed at the End-of-Phase-2
- nweting, and there were no suggestions that any of the existing studies be redone.
‘I-!;us, the only study ‘that app~~rs tc be the subject of Ilern 2 is the seven-day
hamster cheek pouch test. The following would be aJdwi t~ tile summary of
toxicology studies. It would be inserted on ~rage 75, Vo}umc 1.1, just before the
heading ‘fA. Acute Toxicity Studies.”
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Page 2

7%e final ciinical formulation for the oral paste dl~ers slightly from the
formulation used in the seven-day hamster cheek pouch test, as shown below:

Ingredient

Amlexanox

Mineraloil

Gelatin

Pectin

Micrcmystrdliiewax

CMC

CMC

Glyceryl monostearate

White petrolatum

Benzylalcohol

Hamster study I Clinicalstudkx II -
CHX 3673-5N3 CHX 3673-5N4orB0960

5.0% 5.0%

% %

% %

% %

%

% %

% %

%

%

% %

In the jiwl clinical formulation, the microcrystalline wax has been replaced by
white petrolatum and glyceryl rnonostearate. l%e concentration of benzyl alcohol

~was increased to prow”degreater preservation. 7he two materials used to replace
the wax are commonly used cosmetic and pharmaceutical excipients and have a
long history of human use ~“tlwut adverse efiects. Furthermore, the use of these
two materials to replace the microcrystalline wax would not be expected to alter
the results andlor conclusions of the already conducted study, and repetition of
the study is not warranted. Furthermore, in recognition of the requirement of
Animal Care and Use Committees, repeating this study may represent an
unwarranted use of laboratory animals, particularly since a 28-day human study
of the jinal formulation has been completed.

Item 10 of Nov. 3 letter: “A statement that the pharmacology/toxicology studies have
been performed using acceptable, state-of-the-d protocols which also reflect
agency animal welfare concerns.”

Proposed Response: The following statement would be added to the summary of the
toxicology studies, probably just after the proposed addition for Item 8.

Xhe nonclinical studies contained in this application were carried out using
acceptable, state-o f-the-~rt protocols for the time period in which they were
conducted, and were conducted under procedures that rejlect appropriate care
and use of laboratory animals.

Item 9 of Nov. 3 letter: “The proposed labeling sections relative to pharmacology must
be appropriate (including human dose multiples expressed in either mg/m2 or
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comparative serum/plasma levels) and in accordance with 21 CFR 201.57. ”

Proposed Response: The statements in the proposed package insert which refer to the
ratios of doses for animal to those for human in mg/kg will be recalculated to a
mg/m2 basis. For the conversion of kg to m2for humans, we assumed an average
person of 70 kg and 180 cm and used the nomogram in the Geigy Scientific
Tables (Volume 1, page 227, Eighth edition, 1981) to obtin a body surface area
of 1.88 m2. The nomogram is based on the formula of Du Bois and Du MIS,
Arch Intern Med 17:863 {1916).

For the conversions of kg to m2 for animals, we have preliminarily used the
charts in ‘Handbook of Biological DataWcxlitedby W. S. Spector, W.B. Saunders
Co., publisher, 1956. For both rats and rabbits, several cmstants were listed;
we used the largest constant, which will provide the most conservative estimate.

If these responses are not satisfactory, we would like to request a meeting to discuss
these items. Any questions that we may have about the other items in the letter of
November 3 C& probably be handled by-phone or fax. We
this.

Sincerely yoqrs,

appreciate your help with

*GHfLJ-@L--y
M&tha R. Charney, Ph.D. u

Vice President, Regulatory Affairs

Copies: Ms. J. Holmes plus six desk copies for reviewers
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—
Forf Lee ExecutiveP?irii I ● one Ex~Uttie Wlve . FM ~, NJ07024 ● (201 I 944-1449 ● Tetefax [201 I 944-9474 ● Telex 530005

Atul Khandwala, Ph.D.
Exautiw Vice President

December 5, 1994

Dr. Jonathan Wilkin, Director
Division of Topical Drug Products, HFD-540
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

#

Re: NDA 20-511
Amlexanox Oral Paste, 5%

Enclosed is a letter of correspondent sent to the agency on Detzmber 1, 1994. On
December 5, Ms. J. Holmes called and requested that seven copies be submitted to the
NDA. This submission is in response to her request.

Sincerely yours,

Atul Khandwala, Ph.D.
Extxutive V. P., Research & Devel.

.,.’

,/‘

NewProductsfor Treut~ent of Diseasesof the Skin
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FoR Lee Executive Park I c One Executive Drive ● Forr l..ee. NI 07024 ● !201 I 944-1 441J ● Telefax 1201I ‘W:-’3474 ● Telex 53C@5

April 17, 1995 -

Dr. Jonathan Wilkin, Director
Division of Topical Drug Products, HFD-540
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

Re: NDA 20-511
Amlexanox Oral Paste, 5%

Dear Dr. Wilkin:
#

Enclosed is a resubmission of the NDA for Amlexanox Oral Paste, 5%. The items in
the “Refise to File” letter of November 3, 1994 have been addressed as follows:

Reason for refk to fiIe; The facility for production of the drug substance is not ready
for inspection by FDA investigators.

facility at is now ready for
inspection. This facility produces the bulk drug substance.

In addition, the Block Drug Co. facility at Reedco in Humacao, Puerto Rico is
also ready for inspection. This facility produces the drug product.

Other items noted in Nov. 3 .1994 lette~

1.

2.

3.

4.

5.

A statement regarding IRB/Declaration of Helsinki provisions of the CFR is in
Section 14.

The Fraud Policy statement is in Section 14.

Copies of the curnmt package inserts in Japanese have been obtained and are
included with the English translations in Section 8.F.4.d.

/
A statement on the inclusion of safety data and the cut-off date is included in
Section 14.

A statement on the equivalence of the ekctronic fdes with the archival NDA is
in Section 14.

NewProductsfor Treatmentof Diseasesof the Skin
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7.

8.

9.

10.

Page 2

A separate methods validation package has been prepared as Section 4.

A center-by-center presentation of the controlled clinical studies has been
prepared and is in Section 8.D.3.

A discussion of the formulations used in the toxicology studies has been included
in the summary of toxicology information. Sections 2.E.2 and 5J3. 1.

The annotated package insert has been revised to express the human dose
multiples in mg/m2.

A statement regarding the protocols for animals studies and animal welfare is in
S@.ion 14. -

Other chames in NDA;

Index: q

The current index is in Volume 4.1. This index indicates the location of the
documents that comprise the current NDA. of tie origiti September, 1994
submission, some volumes are still valid in their entirety, some have been
replaced entirely, and some contain valid documents even though other documents
in the volume have been revised. For example, the curricula vitae for the
investigators in Studies 107 and 108 have not changed, even though the
other documents for the studies have been replaced.

Volume 4.1, which contains the current index, replaces entirely Volume 1.1
and delineates the location of alJ information for the current NDA.

CMC Section:

Two volumes of the CMC section have been replaced due to revisions of some
of the documents within those volumes. Currently, Section 3 consists of Volumes
1.2, 4.2, 4.3 and 1.5. The current documents reflect more completely ytd
accurately the synthetic manufacturing process after the renovation of the

plant. The current documents also include the latest specifhtions and.
methods which were revised by Block Drug Co. to improve the clarity and to
contain references to the latest USP. Also included (Sect. 3.B.8.c) are documents
describing the packagjng of one of the stability lots which was packaged after the
September, 1994 submission. A Methods Validation package (Volume 4.4) has
been added.



.. ,
Page3

Microbiology Section:

.

This section is a copy of the CMC section and currently consists of Volumes 1.2.
4.2, 4.3, 1.5 and 4.4.

..

Nonclinical Section:

The summary of the toxicology information (Sect. 5.B. 1) has been revised to
include additional information received from and to respond to the Nov.
3, 1994 letter from the agency. The additional toxicology reports have been
added. The pharmacology and ADME information has not changed. This section
consists of Volumes 1.6 through 1.21 and Volume 4.5.

Pharmacokinetic Section:

This section has not changed since the September. 1994 submission. This section
consists of Volumes 1.22 through 1.25.

Clinical Section:

~ 107: An audit of the clinical sites uncovered an error in the drug
assignment in the data base for eight patients. The assignments were corrected,
the database reanalyzed and the reports rewritten. An assessment of the impact
of these changes is in Section 8.D.3.a. The new reports and data listings are
included in this submission. The current information for Study 107 is in
Volumes 4.6 through 4,10 and Volume 1.33.

Studv ~ An audit of the database uncovered a potential inconsistency
in the way data for pain measurements were handled for one patient in
comparison to similar situations with other patients. The dam Mdyses were
regenerated with a correction of this potential inconsistency using a more
consemative handling of the data. The reports were revised. An assessment of
the impact of this change is in Section 8.D.3.b. The new reports and data listings
are included in this submission. The current information for Study .108
is in Volumes 4.11 through 4.15 and Volume 1.37.

.,

Additional information: The current Japanese package inserts were added with
the English translations (Volume 4.17). Several publications related to Elicsa
ophthalmic soiution w~re obtained and translatcxi into English (Volume 4, 17).
Since the journals were obscure, they were not found previously using a Medline
search. Site-by-site analyses have been added for the controlled studies (Volumes
4.10, 4.15, and 4.16).

Summaries: The integrated summary of effectiveness, the integrated summary
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of safety and the risk-to-benefit analysis were revised to reflect the above changes
and additions. These revised summaries are in Volumes 4.1 and 4.17.

Current Section Volumes : Volumes 1.27 through 1.30,4.6 through 4:10, 1.33,
4.11 through 4.15, 1.37 through 1.41, 4.16, 1.42 through 1.46 and 4.17.

SWistical Section:

The Statistical Section has been changed to refkxt the changes in the Clinical
Section. The current Statistical Section consists of Volumes 1.47, 1.54 through
1.56, 4.6 through 4.16, 4.18, and 2.1.

Case Report Forms:

These have not changed since the September, 1994 submission. They are found
in Volumes 1.57 through 1.59.

*

Diskettes:

Copies of the WordPerfect fdes for the summties have been provided to each of
the reviewers. Copies of the WordPerfect fdes for the medical repts for the
clinical studies have been provided to the medical and statistical reviewers.
Copies of the SAS data sets have b~n provided to the statistical reviewer.

If you have any questions, please contact the undersigned.

Sincerely yours,

M&-tha R. Charney, Ph.D. d
Vice President, Regulatory Affairs

Desk Copies: 8 copies of Volume 4.1, Ms. J. Holmes

.,

.’

—
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Fort Lee Executive Park I ● (he Executive Drive ● Fofl M, NI 07024 ● 1201I 944-1449 ● Telefax [201 I 944-9474 ● Telex 510005

Dr. Jonathan Wilkin, Director
Division of Topical Drug Products, HFD-540
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

May 25, 1995

Re: NDA 20-511
Amlexauox Oral Paste, 5’%0

#

Dear Dr. Wilkin:

Enclosed is a replacement copy of the floppy disk for the Biopharmaceutics reviewer.
This replacement was requested by Ms. S. Childs.

Sincerely yours,

L:$:Lr$3
Vice President, Re~ulatory Affairs

Copy: Ms. J. Holmes

.,

.

NewProductsfor Treatmentof Diseasesof the Skin
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““-w Pharmaceuticals, Inc.

Forf Lee Executive Park I ● One Execuw’e Drive ● Fort Lee, NI 07024 ● 1201I 944-1449 ● Telefax 1201I 944-9474 ● Telex 5N2005

May 31, 1995

Mr. Ernest Pappas
Room 17B-45
Division of Topical Drug Products, HFD-540
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

Re: ND~ 20-511
Amlexanox Oral Paste, 5%

Dear Mr. Pappas:

At the request of Ms. Holmes, enclosed are two additional copies of Volume 4.4 of the
NDA.

Sincerely yours,

+.4. f’4+-f
~tia R. Charney, Ph.D. J
Vice President, Regulatory Affairs

Copy: Ms. J. Holmes

/..
/

New Productsfor TreatmentOfDiseasesof the Skin
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July 31, 1995

Dr. Jonathan Wilkin, Director
Division of Topical Drug Products, HFD-540
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

Re: NDA 20-511
Amlexanox Oral Paste. 5%

Dear Dr. Wilkin:

Enclosed is a one-volume (Vol. 5.1) amendment to NDA 20-511. Contained in this
volume is information to answer questions raised by various reviewers and by the
investigator who inspected the Reedco facility in Puerto Rico.

Since some of the information is of general interest (e.g. the revised package insert), we
are enclosing an archival copy, a copy for each of the reviewers, and three desk copies.

Dr. Wedig raised a question about the size of a “dab” at the 45-day meeting. The
response to his question is in Sections 2.A and 2.E.2.

Dr. I-Iuene sent some questions by fax on July 17, 1995. The responses are in Section
8.D.

Ms. DeWoskin issued a Form 483 to Dr. Augustine of Chemex on June22,1995. A
formal response was sent to the FDA District Office in San Juan, PuertoRicoon June
26, 1995. AS part of the response, we committed to including additional data and
explanations in a revised stability report. This revised stability report is in Section
3.B.7.

,

Dr.DeCamp andMr. Pappas,ina telephoneconversationon June8, 19!35,hadthe
following questions and comments:

1. For the Environmental Assessment, a letter from the Jap~ese government stating
that the - plant of (site of manufacture of amlexanox bulk drug
substance) is in compliance with environmental regulations. In a subsequent
phone call, Ms. Good also requested a Statement of Compliance from the
corporate person responsible for the Reedcofacility of Block Drug company (site

NW Productsfor Treutme~tof Diwses of the Skin



2.

3.

4.

5.

6.

7.

8.

of manufacture of the finished product).
in Section 3.C.

Page 2

Both these statements of compliance are

References to Drug Master Files were requested for the Glaminate@ tubes and
their components. has provided a
letter of reference to DMF which contains the n~ssary information for the
Glaminate@tubes and the components of the tubes.

There were inadvertent references in the NDA to possible use of 5 and 10-gram
tubes for the product. At present, only 5-gram tubes will be used. An
explanation of this is in Section 3. B.5.c.

Some of the methods employed by Block Drug to test the Glaminate@ tubes were
titles as applying to aluminum tubes only. These methods have been re-titled to
include laminate tubes and are in Section 3.B.5 .c.

For the specifications for the product, it was requested that appearance be
evaluated both with the unaided eye and microscopically. Based on the non-
aqut%us formulation which contains % mineral oil, any separation occurring
microscopically would also be visible to the unaided eye. The microscopic
separation would be more important with an emulsion type of formulation, but
5% amlexanox oral paste is a paste, not an emulsion. Thus, a visual evaluation
of the appearance would provide sufficient information. A discussion of the
appearance of the product is in the stability report in Section 3.B.7.

A table listing the amounts of ingredients used for each batch in addition to the
percentage was requested. This table is provided in Section 3.B.2.

For release and stability testing, it was requested that samples be taken from the
top, middle and bottom of the tubes for determination of amlexanox and benzyl
alcohol. This will be done for the three validation batches that will be made at
Recxico. The revised stability protocol is in Section 3.B.7.

An update on the stability data was requested. The revised stability report, which
includes data received this month, is in Section 3.B.7.

We are also including information on because we would like
to use them as an alternate site for the sieving of the geiatin which is a preparatory step
inthe manufacture
3.B.4 and 3. B.5.a.

Desk Copies: 3 for

of the 5 % amlexanox

Ms. J. Holmes

oral paste: This information ii in Stitions

Sincerely yours,

- .7!. /~dy
%M ha R. Chamey, Ph.D.

Vice President, Regulatory Affairs
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@ Pharmaceuticals, Inc. K
-——_——- -...—-.—.._.-— —-——-—.—. — —.

FOII Lee Ex&u[tve park I . One ExKuwe Drwe c Forl Lee NI 07024 ● [20] I 944-[ 449 ● Telefax 1201I 944-Q474 ● Telex 530005

Atul Khandwala, Ph.D.

Ex.tuativeVicePresident cTwJ’~~L -

August 15, 1995

Dr. Jonathan Wilkin, Director
Division of Topical Drug Products, HFD-540
Food & Drug Administration
5600 Fishers Lane
RockviIle, MD 20857

Re: NDA 20-511
Arnlexanox Oral Paste, 5%

*

DeaI Dr. Wilkin:

Enclosedarethree(3)archivalcopiesofa one-volume(Vol.6.1)amendmenttoNDA 20-
511. Containedinthisvolumek: (a)AddendumtoStabilityReportSubmittedinVol.5.1,
whichwas sentby facsimileon 8/8/95;and(b)Minutesofa meetingheldon August10,
1995betweenChemex PharmaceuticalsandtheFDA SanJuanDistrictoffice.

If you have any questions or need additional information, please contact me.

Sincerely,

New Products @ Treatmentof Diseasesof the Skin

i
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w Pharmaceuticals, Inc.

Forr Lee Exemve Park I c One Exenmve Drive ● ForI Lee. NI 07024 ● 1201I 044-1449 ● Telefax 1201I 944-9474 ● Telex 5303)5

Jomthan K. Wilkin,M.D. September21,1995

Director
DivisionofTopicalDrugProducts
HFD-540
DocumentControlRoom 12B-30
Food& DrugAdministration
5600FishersLane
Rockville, MD 20582

Re: NDA 20-511 APHTHASOL (AMLEX.ANOX ORAL PASTE, 5%)
TI&4NSFER OF OWNERSHIP

4

Dear Dr. Wilkin:

!
Pursuant to 21 C.F.R. 214.72(a)(l), this letter serves to inform you that, effective the

date of this letter all rights to NDA 20-511 (including all rights to any amendments thereto
and any supplemental NDAs pending with the Food and Drug Administration which were
submitted thereunder), have been transferred to:

Block Drug Company, Inc.
257 Comelison Avenue
Jersey City, New Jersey 07302-9988

Chemex Pharmaceuticals, Inc. have agreed to supply Block with a complete copy of
the NDA application including all supplements and records required to be kept under 21
C.F.R. 314.81.

Henceforth all correspondence should be directed to Dr. AtuI Khandwala during the
review of the NDA and to Dr. Richard Boume, thereafter, both of whom are employees of. -
Block Drug X 257 Comelison Avenue, Jersey City, New Jersey 07302-9988. The telephone
number for Dr. Khandwala is (201) 434-3000 x 1422 and for Dr. Boume is (201) 434-3000 --’”
x 1995.

Included in this submission is a completed and signed Form 356h.

>

\

, ;~:& ~,

rbertH. cDade,Jr.-
resident

ChemexPhanrnceu(icals.lnc.
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‘” Pharmaceuticals, Inc.

#

I
ForI Lee Executive Park I Q One Executive Drive ● ForI Lee NI 07024 ● (201I 944-1449 Q Telefax 12011944-9474 ● Te~x 53~5

Jonathan K. Wilkin, M.D. September 21, 1993
Director

F

..~~-@..&.- ~.~-.:Q<I~~{!;..: .:,<,
Division of Topical Drug Products
HFD-540

. .
‘.\i, ;.-.i ~[- ‘-” q;,:to-’’;$’~- ~.

Document Control Room 12B-30 ~. \\*,i(’’~.j\k’’:J’~- <.?

1’

..
$Ep 9 7 !~j!~

Food & Drug Administration \:?
i ‘“

~ 5600 Fishers Lane
~.
\’:<-+ - -,.. ,.

~ Rockville, MD 20582 “\;:-”““. “ ““ : ..:
, ‘. ..-
! ... ....-
1 Re: IND ~HTHASOL (AMLEXANC)X ORAL PAS~, 5%) ‘ ““-!

TRANSFER OF OWNERSHIPI

~ Dear Dr. Wilkin:

This letter serves as notification that effective on the data of this letter, all rights and
responsibilities for this application are being transferred from Chemex Pharmaceuticals, Inc.
to :

Block Drug Company, Inc.
257 Comelison Averiue
Jersey City, New Jersey 07302-9988

Under separate cover, transfer of NDA 20-511 to the same fm has been made to the
.4gency.

ii
ii Chemex has agreed to supply Block with a complete copy of the IND application

including all supplements and records required to be kept under the applicable regulations.

E
~

Henceforth all correspondence should be directed to Dr. Atul Khandwala during the
~~~~” review of the NDA and to Dr. Richard Boume, thereafter, both of whom are employees of

~ Block Drug at 257 Cornelison Avenue, Jersey City, New Jersey 07302-9988. The telephone
~ number for Dr. Khandwala is (201) 434-3000 x 1422 and for Dr. Boume is (201) 434-3000
,- x 1995.i-. .,,.

/’
/

fYesident’_
Chemex Pharmaceuticals, Inc.

‘+$
4
‘,

..-., ..
. ..,..

. ,.

k k’.?,,, D.a,4!4. f. $,.. l-. ””+-..... .[ n:------ .L .I- r.r
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DEPAltTMENTOF WALWANDHUWN SERVICES htin~ tM48Aao31&9001.

PUBLIC HEALTH 5ERVICE qtkmitM&rc; A@m m$4.

FOOL)ND D*W AOMiNfiTwTON
*0M8su4nkeMmPaet3-

APPLICATION TO MARK= A NEW DRUG FOR HUMAN USE foRrlmuscOULV

OR AN ANTIBIOTIC DRUG FOR HUMAN USE

..---- ---
One Executt ve orive NIJMQER(@~ -

Fort Lee, NJ 07024 20-511>
DRUGPRODUCT

ESTA9LKME0 NAME [*g. _UMW

Aml exanox Oral Paste, 5%

*
CODE *ME (ffcny)

AA-673

DOSAGE FORM

Oral Paste

PRQPOSED INDICATIONS FOR U$f

I
FRO~~ETARY NAME [W●y}

Apthasol 1-n

I
CMEMJWNAME

2-Amino-7 -isopropyl -5-oxo-Ll]~nzpyrano-[ 2,3-b]
pyridlne-3-carboxyl ic acid
ROUTEOF ADMtNtSTRATION STRENGTti($)

Topical 5%

Aphthous U7cers

LIST NUMBERS OF ALL INVESTIGATIONAL NEW ORUGAI--TIONs (~? CF#Pw?3?2J.NEW DRUG OR ANT~B@w APPLOTmNS ~~ m M
314). ANO DRuG MXTER FILES @? C}R314.@@J REFEXRED TO IN TWS APPLtiTK2N.

DUF
lND
IND

n Tws SUBMISSIONISA FULL APPLICATION (2! UV13?4.SOJ ❑ THtE kJOMISSIOtd b N ASSKEVIATEDAPPLICATION(ANOA) (21 - 3$4.S5)
.

IFAN ANDA. 10EIWIFYTHEA?PkOVED DRuG P*ODU~ THAT IS THE8AS1$PO- Tuf SUSMISNON

NAME OF DRuG t40LOEE Of AFPROVtD APPLU.ATION

I

TYPE SUBMISSION fCtwck ont)
,
5 PRfSUBMISSION ❑ AN AMENDMENT To A PEN~lNG APPLl~TloN ~ SUPPLEMENTALApPL~-T~

o oRIGINA.LAPPLICATION ~ RESU~MISSION

SPECIFICREGuLATION(S) 70 SUPPORT CHANGE or AP@Lr@TfoN (~Sf . ~~fi 314 WMf~)(W))

PROPOSEOMAR~E?lNG STATUS@wk -r). ....

~ APPLICATION FOR A pRE$CR~pTION DRUG pRODLJ~ [~sj ❑ APPLICATION ~R AN OVER TM’{ - CC JNTER PROOLJmfOm

$ORM FDA 3$Lh(lW33) PREVIOUS EDITION IS ORSOLETE ?-{

r
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. . .

PAGE fiE4

.-

I1. Index

2. Summary(21 CFR 314.50 k))
1

I Chemistry, nwwfacturing, and control section (2 I CFR314-50[d)(!))

F’”4. ● . Samples [21 CFR 314.S0 (e) (t)) Bubmit only uponFDA% rsqud

b. Methods Widation Packoge (21 CFR 314-50 (e) (Z) (i))

c Meling (21 CFR314.50(e)(2) (ii))

i. draft Iabding @ copies)

ii. find printed labg!ing(12 Copies)

I5. Nonclinical pharm~colooy And toxicol~y section{21 CFR 3100 (d) (2))

I6. Human phtrmacokincti~ ●nd bioavaiiability section {21CFR314.30(d)(3))

7. Microbiology section {21 CFR314.S0 (d) [4))

& Clinicaldata section (21 CfR 314.50 [d) (5))

I9. ssf~ty update rcpofi (21 CFR 314.S0 (d) (5) (vi) (b~)

I 10- Ststkticd section (21 CFR 314.SO(dl (6))

I11. Case mgmrt tabulations (21 CFR 314.50 (f) (!))

112. Cwemportsfoms(21 CFR314.50(f)(l))

I13. Patent information on ●ny pawI~ which cfairnstha dmg (21 U.K. 3SS(b) w(c))

I14. A patent c~~ification with respactw ●ny patent which claimstk drug (21 U-K 35S (b) (2) or (i) (2)(A))
I

ls- OTHER ~$~”~~ Change of ownership of NDA 20-511 from Chemex Pharmaceuticals. In

k

NAME OF RESIIOIVSISLEOFflCtALOR AGENT ] $lGNA~RE OF RE$~~ 51BLEOFFICtALOn AGENT 104TE

One Executive Drive L
I

201-944-1449
Fort Lee, NJ 07020 .-.

(WAWNG: A willfully false statpment is a criminal offense. U.$.C. Titie la, SCC.1001.)

FOAM FDA 3S6h (10r93)
---- * =
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PAGE 132

Fat l-cc Exm!lvc Puk I “ one Exwmuc C)nW ● FCM~. NI O?(IZ4 ● [20{! 944.1449 ● Tclxfax 120119444474= hbcx $m$

Jonathan K. WiIkin, M.D. September 21, 1995
Mrcctor
Division of Topical Drug Products
HFD-540
Document Control Room 12B-30
Food & Drug Administration
5600 Fishers Lute
Rockwillc, MD 20582

Re: NDA 20411 APWI’EASOL (AMLExANoxORALPASTE, 5%)
TRANSIOIR OF OWNERSEW

Dear Dr. WiIkin:

Pwsuant to 21 C.F.R. 214.72(@(l), this letter aetves to infoxm you that, eitketive the
date of this letter all rights to NDA 20-511 (inchlding all rights to any amendme~ thereto .
and any $upp!esnental ~Aa pend~ with the Food and D2Ug Mmi.niatration whid Wel@

submitted thereunder). have been tmdkrmd tn: ,

Block Dmg Company, Inc.
257 Cornclisori Av~
Jersey City, New Jersey 07302-9988

.

Cherncx Phamweuticals, Inc. have ad @$q@yBloc~Witha complete copy of
the NDA application including all supplemcnta and records requirtd to be kept under 21
C.F.R. 314.81.

Hcmfmh d COXTCSPOndmCCshouldbe direcfd mDr. Ad WWalit - w
review of the NDA and to Dr. Richard Bourne, thereafter, both of whom are empIoy~s of “

Block Drug at 2S7 Cornelison Avenue, Jersey City, NCWJerSCY07302-9988. Tk telephone

number for Dr. Khandwala is (201) 434-3000 x 1422 @ for Dr. ~UMC is (201) 434-3000
x 1995. f

Included in this submission is a hmpleted and signed Form 3~6h.

Since ,

~%?

\w
Hrb-H. M ack, Jr. “ “

Prc ent
Chemex Pharrnaceuticds, inc.
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OEPARTMENTOF HEALTH ANO HUMAN 5ERVICES form A*ov.d: mk ajt&aool

PUBLIC HEALTH SERVICE Eawmw ate< *XJ1. rml
* OMs srarwwltell?a#3, FOOO ANO DRLJGADMINISTRATION

4PPuCATION TO MARKET A NEW DRUG FOR HUMAN LJSE FOS~A USE WLY

OR AN ANTIBIOTIC DRUG FOR HUMAN USE
DATE RECEIVED DATt FILID

~i(le 21. Code of Federal Regulations. 314)
IIIVISIOIU ASSIGNED ~~umm No us

Block Drug Company, Inc. Septmmhr 19. 1995
TELEPHONE NO {Wh Are@ Cd)

AOOAESS @um&L SW8tf. City. st~rcJ~ZI@ CcAJ (2ol) 434-3000, ●xt. 1995

257 COrsmlison Avenue - - --- - NEW DRUGOKANTISOTKAPPLti~N. . ... -.

Jarsay City, NJ 07302 ‘“”71rfi=57 ‘ - “;
MUG PRODUCT

ESTA8USHEDNAME fag.. uSWUSAAIJ PROPRIETARYNAMEOfwtYJ . . .

Amhxanox Oral Past*, 5X - . . ..- 1 Aphth8sol ---- -- ------- . .._ ---

1
C~~ NAME{If WIY) . . -. CHEMICAL NAME — - -- -- - .- .-,. . . . .

.
..” + . . ,.. .

e
. .

-- . . . . .. . . . . . . . . . .. . -. ---- .- —- . . . .

DOSAGE FOIW . . _ .. ___ __ . RouT>o_F_%Y~T~T?N -. . STRENGTH(S)
-.

Cxmm Topical 52------ . .. . . .. —A___...—. _.._._. ..---+ _-.._ ..-, -.. _.__,. .A------

PosEo INOKATKX6FORUSt .. . . -. .. ., --- . . ---.,

Aphthoua Ulcmrs .. . . . . . . . . . . .. . . . . . . . .

-.

STNUMOERS0: AU INVESTIGATIONALIuEWbkUG APPLICATIONS@f C?&●wt J@. NEW DRuG OR ANTIBIOTICAPPLKATIONS@t CFR?wt
f4). ANO DRuG MASTERFILES(21CFJI3f4.420J @EFERREDTO INTHISAPPLICATM:

Trarimf ● r of Ownamship

IFAN ANDA. IOCNTIFYTHEAPPROVEDDRUGPROtlU~ Tt4ATISTK[ ~lS FOMTMESUSMKSIOR

M OF DRUG W7LOEROP~VED APPL_TION

I
Tvw 5UQM6W (ch?@atu)

D PRESU@M6S10N ~ AN AMfNDMENl 10 A PENDfNG APPLICATION n SUPPLEMENTAL APPLICATOU

❑ ORIGINAL’APPLICATION ~ uslJCMl$Slt3N

‘ Pfcmc REGuLATION(S) 10 su~poal CHANGE of Af’pLKATlo~ @ 9. ‘~~ 3t4 z~~~~~JJ
i

PROPOSfi MARICETING STATUS @wk -1

❑ APPLICATION FOR A PRESCRIPTION DRUG PRO’WCT {Rx) n APPLICATION FOR AN OVfR - THE - COUNTER p@ODUCT[OTO

FORM FDA SSCht_2} PRf ViOU\ EDITION IS 0B50LETf P.gw
.
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t CONTENTS OF APPLJCATIOU
~~n contatm the fokwyina items: (Check ●jl that aDf.W

n I1. Index

2. Summary (21CFR314.50[cl)
1

3. Chemisuy.manufacmmng.and control seaion (2 YCFR314.50(d) (1)) .—

1
3

4. ● Sampks(21 CFR314 50 (cl(1)] (Subrrtit only upon FDA”s requestj

b. Methods Validation Package (21 CFR314.50(e) (2)(i))

c. Ubaling (21 CFR3t4.50 (e) (2) (ii)) . .

- _. i. draft labeling {dCopies) ,-. .—. _._. .

ii- final printed Iabe{ing ( 12 coptas)

t

!

5. Nonclinical pharmacology and toxicologysecuon(21 CFR31450 (d) (W..

I 16. Human pharmacokin~tics and bioavailabihty section(21 CFR314.50M] (3N
I

●

✍✍ 7. Miuobioiogys@cthn(21 CFR314.50(d) (4)} -------- -- --- -: ------- . .. . . . . _ . .-.

I I 8. Clinicaldata section(21 CFR314 SO{d)(5))

I

-1
-- 9. $af.ty update mpofl (21 CH 314-S0 (d) (5) {vi) {b)) ...--. . ___ .. .

(WA~NlN6: A wlllfuliy fake statement is a crlmlnal cffense. U S C. 71t1818, Sec. 1001.)

fORM FDA 3s6s! (6.’W
P.q, :

995

I
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. BLOCK DRUG COMPANY, INC.

257 Comelkon Avenue Jersey City, N.J. 07302-3198

Telephone (201) 434-3000
FAX (201) 434-0842

ATUL KHANDWALA, Ph.D.
Vice-~ident
Rx PharmaceuticalProduces CONFIDENTII -
Researchand Development

,’

(-J- k

~ J
October 12, 1995

Dr. \Jonathan K. Wilkin, M.D.
Director

“~,,VIA FACSIMILE

Division of Topical Drug Products -*F$?~.~.
c ~

‘+’!.=’~”‘~;~‘.<..
HFD-540 .*S+:;,,0-,, .:.,,.,.

\\
[

.,i.:<.....Jd.\~
Document Control Room 12B-30
Food & Drug Administration {~+ ~:,;,:.:,“’”’-\,,

{ )

..’ .. ‘t
5600 Fishers Lane
Rockville, MD 20582 ~ (jcT1 6 !$~~ ‘“

~
.,,

RE: NDA 20-511

\

..-.*;
4 .. ‘~i”c’

‘:.’~~:: o“””
.<’:..f

Dear Dr. Wilkin:
~’.’:f

.1...,>”... ,,:%*:{$/...’-. .,<-;:-,.
I attempted to contact you by phone yesterday to discuss

the status of the review of the NDA. There are a number of
important issues that I must discuss with you directly.
Rosemary Cook and Joanne Holmes informed me yesterday, for the
first time, that under PDUFA, the due date for this NDA is
April 19, 1996. They also indicated that it was and is the
intention of the Division of Topical Drugs Evaluation to try
and complete review of priority rated NDAs in 6 months. This
was an astonishing piece of information since we were always
lead to believe that the review time for a priority rated NDA
was 6 months. Thus , an NDA (originally filed in September
1994) which was granted priority review, has now turned into a
potential review time of at least 14 months and which could be
as long as 20 months (if action is taken in April 1996) from
the original date of filing. In addition, because of the
priority classification, we received the Refuse to File Letter
and lost of the original filing fee.

..
Based on the facts (listed in chronological order in

attached Appendix I) my management believes that we have been ..;
mislead and unfairly treated concerning the review schedule of
the above referenced NDA.

The Refuse to Fi,le’” letter sent to us in November of 1994
was the first time we’were informed that the manufacturing
facility must be available for inspection immediately, because
this NDA was classified for priority review. In a subsequent
conversation I had with Dr. Murray Lumpkin on November 10,
1994, he emphasized that only if manufacturing plants are
available for immediate inspection can the agency be sure that
all reviews are completed in 6 months for priority rated NDAs.

—



(Dr. Wilkin, Page 2)

On the same day, the CSO advised us that we could not
voluntarily accept a standard review which would have allowed
us to file the NDA on December 1, 1994 ensuring an FDA
decision on the NDA by the end of November 1995. _

As you may know, both the manufacturing facilities have
passed the GMP inspections and from my conversation with Ms.
Holmes on October 10, 1995 there are no outstanding questions
from any reviewer that we have not answered. We have been
very diligent in responding to all of the queries from
reviewers, and a look at the record would confirm that. It is
therefore difficult for me to explain to my management what
has delayed the completion of review of a priority rated NDA.

I am asking for your help to expedite the completion of
review of the NDA, and to that end if we can help in anyway we
are prepared to do what may be asked of us. I am willing to
meet with you at your convenience or talk with you on the
phone so t~t a situation, which my management believes to be
an inappropriately long tine for the
NDA can be rectified immediately.

Thank you for your attention to

review of this priority

important matter.

Sincerely,

./.”

“

,

—
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1.

2.

3.

4.

5.

6.

7.

8.

APPENDIX I

October 12, 1995

CHRONOLOGY OF EVENTS DURING THE REVIEW OF NDA 20-5~1-

9/6/94 - Original NDA filed.

11/4/94 - Phone call informing us that we were to receive a
refuse to file letter because plants were not going to be
ready for inspection until 4/1/95 and that the NDA was
assigned priority status and plants must be ready immediately
for inspection. This was the main reason for RTF letter.

11/4/94 - Letter to Dr. Janet Woodcock, Director of CDER
requesting immediate delay in sending RTF letter. Reason
cited was that the plant availability policy of the agency was
never discussed or publicized.

m

11/7/94 - RTF letter stamped 11/3/95 was faxed to us.

11/7/94 - Dr. Khandwala Called Dr. Lumpkin. CSO called to
inform us that she was instructed to send RTF letter without
teleconference since we had written to Dr. Woodcook.

11/10/94 - Dr. Khandwala talked with Dr. Lumpkin. He
emphasized need for immediate availability of the plant in
order for the agency to complete all reviews within 6 months
for priority NDA. Clarified that 6 month review clock for
priority NDA started from the date of receipt and not the
acceptance of the NDA by the agency.

Dr. Khandwala pointed out to Dr. Lumpkin that this policy was
not publicized and as a matter of fact at a User Fee meeting
that I attended in Washington, it was stated that ChGmistry
issues should not be reasons for RTF letter. He recognized
that some of the unofficial guidelines or policies of the
agencies were not known to all companies.

11/10/94 - Received letter from Dr. Lumpkin dated 11/7/94,
indicating the agency’s policy of requiring that manufacturing.
plants be available for immediate inspection for priority
rated NDA and within 4 months four standard review.

11/10/94 - Call from CSO - Iinformed us that possibility of
resubmitting NDA in’December and having a standard review time
of 12 months was not an option. We had proposed this because
if we had filed in December, with standard review, we would be
in compliance with agency requirement that plant be ready in
4 months.
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9.

10.

11.

12.

13.

14.

15.

16.

APPENDIX I (Continued)

4/19/95 - Resubmitted NDA received by the Division of Topical
Drug Products. NDA still classified for priority review.

6/21/95 - CSO telephoned acceptance

5/5/95 to 7/31/95 - Inquiries from
were answered promptly.

6/7-8/95 - plant passed

of the NDA. _

several- reviewers which

GMP inspection.

6/14 - 7/7/95 - Humacao Plant passed GMP inspection.

9/8/95 - Call from CSO asking for a safety update - provided
next day. She indicated that the NDA was being actively
reviewed and that there were no unanswered questions.
However, she indicated that the Division would not allow
approval of tube labelling.

10/10/950 - Call to CSO. For the first time she informed us
that due date under PDUFA is April 19, 1996. It is the
Division’s intention to complete review as soon as possible.

10/11/95 - Call to Dr. Wilkin was returned by CSO and
supervisory CSO. Best they could do was to call us next week
to inform us when the Division was likely to finish the
review. No comment on how and when the office would act.

,
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OM8 No. 0910-0001
IIJBLIC HEALTH SERVICE ExpirationsDate; December 31.1992

9.
FOOD ANO DRUG ADMINISTRATION

APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE.*:
;< OR AN ANTIBIOTIC DRUG FOR HUMAN USE “~
. (Title 21,Code of Federal Regulations. 3 14)

DIVISIONAssKfuED NDAIANDA NO AM

I I
NOTE: NCJapphcat,on may be fded unless a completed apphcation form has been received (21 CFRPart 3T4)

NAME OF APPLICANT DATE OF SUBMISSIOhJ _

Jersey City, NJ 07302 1 20-511

DRUGPRODUCT

ESTABLISHEDNAME (e.g, USFYUSAAf) PROPRIETARYNAME (/(any)

hlexanox Oral Paste,5% AphthasolTM

CODE NAME {Ifdny) CHEM1(A1 NAME

AA-673 1T5-OXO-5H[ 1]benzopyrano-[2,3-b]
3 * P ar-la

DOSAGE FORM STRENGTH(S)

Oral paste Topical 5%

WOPOSED lNDICATiONS EOR USE

,

AphthousUlcers

LIST NUMBERS OF ALL INVESTIGATIONAL NEW DRUG APPLICATIONS (21 CFR Part 312J4NEW DRUG OR ANTlB1071@PPLl@T{ ‘$ (21 CFR Part
3\4), AND DRUG MASTER FILES (2 I(3W 314.420) REFERREO TO IN THIS APPLICATION: !??.<-;;:..:%:: , ‘,:, ,~,(;:: ‘:

J-:.J,.Tx . ... .

DMF
& ......

f; v “<r.
yhy

,4, &\::(:’:1 !::
IND $’ $:

fi~ulf G i;;5 ;!IND
~,

$;
IL
\.,: ,,

I
%’%?:-,,,%$.<’4*

INFORMATION ON APPLICATION -*a*&v..:>:.--”

TYPE OF APPLfCATION (Check one)

~THISSUEtMISSION IS A FULL APPLICATION (21 CF/?314.50) O THIS SUBMISSION IS AN ABBREVIATED APPLICATION (ANDA) (21 CFR 314 5S)

\
IF AN ANDA. IDENTIFY THE APPROVED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION

NAME OF DRUG HOLDER OF APPROVED APPLICATION

i
TYPE SUBMISSION (Check one)

❑ PRESUBMISSION m ANAMENDMEN110 A PENDING APPLICATION D SUPPLEMENTAL APPLICATION

❑ ORIGINAL APPLICATION ❑ RESUBMISSION

“OECIFIC REGULATION(S) 10 SUPPORT CHANGE OF ApPLlCATK3fd (e g . pdft 3?4.7C@)(2)(W))

PROPOSED MARKETING STATUS (Check one)

,.~ APPLICATION FOR A PRESCRIPTION DRUG PR03UCT (Rx) o APPLICATION FOR AN OVER -THE -COUNTER PRODUCT (OTC)
b 4

. FORM FDA 356h (6@2] PREv H3u> iDtllON Is 0B50L~7E (,dgr 1

— ..-
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.1 BLOCK DRUG COMPANY, INC:’ .. ..
257 Comelison Avenue Jersey City, N.J. 07302-3198

Telephone (201) 434-30c0
FAX (201) 434-O&2

3

,<j.:$a~ * .
# Q3.●“

ATUL KHANDWALA, Ph.D.
Vice-Pmident

SE(2D

Rx Pharmaceutimf Products
Rtsearch and Development NW CORRESPUQENC:: J~ 0$19961 —

December 21, 1995

Ms. Joanne Holmes
Project Mana~er “M
Division of ~ermatologic and Topical Drug Products
Center for Drug Evaluation and Research
Food and Drug Administration VIA FACSIMILE
5600 Fishers Lane, HFD-540
Attention Document Control Room
Rockville, MD 20857 3 COPIES BYFEDE~ EXPRESS

e RE: NDA 20-511

Dear Joanne:

Attached please find our draft response to Chemistry questions
.—.. faxed to us on December 7th. As you will notice some of our

responses are dependent on-getting,the information from
expected in early January, 1996) . We hope to submit

a formal response to Chemistry questions soon after our requested
meeting in the third week of January. The agenda for that meeting
would be to resolve any issues that were not satisfactorily
answered in our draft response.

If you have questions or need further clarification on our
response, please call me. Block Drug will be closed for the
holidays next week, but you can reach me at 201-224-9303 (Tel) and
201-224-9727 (Fax) .

Thank you for your help and assistance.

Sincerely, ..

.,

.“

r“

-.



b
BLOCK DRUG COMPANY, INC.

. .—-- -- . —.. — . —.——-.————.——-.— ———L—— ———- -— . . —

257 corne[i~on Avenue Je~Sc:ci[~,~.J.f)7q0z-J198

Telephone (201 ) 434-3000

FAX (201) 434-0842

fLJLKH.4NDWALA, Ph.D.
=fitiidenr
pharmaceuticalProducts
~Xh and Development

February 7, 1996

Ms. Joanne Holmes
Project Manager
Division of Dermatolagic and Topical Drug Products
Center for Drug Evaluation and Research
Food an: Drug Administration
9201 Corpcrate Bculevard
Rock’rille, MD 20850

1. -, ,. , ‘ ‘“
....-.+.

RE: NDA 20-511
m

Dear JG2T.T15:

Ac:ached please find the m-----‘-.--es fr~m our teleco~ference last

Thuzsdav, 2/1/96. These minutes ccr-tain the original FDA questions

(icalic>z?d) , the d~aft responses and discussion from Block Drug

and the agreements which were reached on each point (in bold) .

we expect tc submit our fcrmal response to the Chemistry

questio:-s bV the e~.d cf Februar-~.. cur formal response will address

all 55 i Iq.e ls~ues :hat are cor.zaineu in these minutes. Three

ccpies St these niriutes will also be filed with cur formal

to he an accurate and complete record

- --
1. ‘Y-c u have any questions Cr disagree with any~~ ~~~~~m~~~~

reached 6uring teleconference, please contact me.

appreciate a copy Gf your minutes when they are prepared. ..

T’kan!<ycu for y-our help anc assistance. .,’
““%’*..

r“

-.
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,- BLOCK DRUG COMPANY, INC.
257 Corndison Avenue Jersey City, N.J. 07302-9988

Telephone (201) 434-3ooo
FAX (201) 434-0842

~arch and Development Laboratories

:HARD K. BOUI?NE, Ph.D.
-President- Corwa[e Re@arorY.4ffairs Writer’s Extension I-995; 996

March 7, 1996

Jonathan K. Wilkin, M.D.
Director
Division of Dermatologic and Dental

Drug Products, HFD-540
Center for Drug Evacuation and Research
Food and Drug Administration
Document Control Room, N-1 15
9201 Corporate Blvd.
Rockville, MD 20852

RE: NDA 20-511

Dear Dr. Wilkin:

Attached please find a one-volume amendment (3 copies) to NDA 20-511 which is in response to
comments horn Chemistry Reviewers dated December 7, 1995. A drafl response was provided
by Block Drug Company on December 21, 1995 which was the subject of a telephone conference
with Dr. DeCamp, Mr. Pappas and Ms. Holmes on Februzuy 1, 1996. At this telephone
conference, all issues raised by Dr. DeCamp and Mr. Pappas were satisfactorily resolved subject
to final review of this submission. Minutes of the telephone conference were submitted on
February 7, 1996.

Thank you for your assistance.
..

./.’

Sincerely,

Richard K. Bourne

.—
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257 Cornelison Avenue Jersey City. N.J. 07302-3198
Telephone (201) 434-3000

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

April 19, 1996

Michael Weintraub, M.D.
Director
Office of Drug Evaluation V, HFD-540
Center for Drug Evaluation and Research
Document Control Room, N115
Food and Drug Administration
5601 Fishers Lane
Rockville, MD 20857

RE: NDA 20-511

Dear Dr. Weintraub:

We acknowledge receipt of your communication dated April 16, 1996. Pursuant to 21 CFR
314.110, this letter serves to noti~ you of our intent to file an amendment to NDA 20-511, in
which the issues itemized in your April 16, 1996 correspondence will be addressed.

If you have any questions, please contactmeat(201) 434-3000, extension 1774.

Sincerely,

,:.<, ‘ L_/’&__._...
~.i’.

Sandra M. Wells, Ph.D.
Regulatory Affairs Specialist

Submission in Triplicate
Acknowledgment Copy

./
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b
BLOCK DRUG COMPANY, INC.

257 Cornelison Avenue Jersey City, N.J. 07302-3198
Telephone (201) 434-3000

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

ALSO TRANSMITTED BY FACSIMILE

)wvv
Jonathan K. Wilkin, M.D.
Director
Division of Derrnatologic and Dental

Drug Products, HFD-540

UIRRESPO?WENC[

Center for Drug Evaluation and Research
Document Control Room
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

May 23, 1996

RE: NDA 20-511- Aphthasol (amlexanox oral paste), oral paste, 5°A

Dear Dr. Wilkin:

Reference is made to the “approvable” letter dated April 16, 1996 for Aphthasol (arnlexanox oral

paste), oral paste, 5Y0. On April 19, 1996 we sent a notice of our intent to file an amendment to
the subject NDA. As documented in your communication dated April 16, 1996, extensive
revisions were made to the original package insert submitted in the NDA. We would like to
request a meeting with the Division of Dermatologic and Dental Drug Products to discuss
labeling for Aphthasol oral paste. We will be available to meet anytime during the weeks of June
24 and July 1, 1996. We will submit the completed response to the “approvable” letter as-an
amendment to the NDA subsequent to the meeting. This amendment will include the finalized ,.
package insert reflecting the changes agreed upon at the meeting, and the responses to the’
questions raised in the “approvable” letter. Below is additional information which may be
helpful in scheduling this meeting.

,’

Listing of the Specific Objectives/O’utcomes Expected from the Meeting
● reach agreement on the Clinical and Indication sections of the proposed package insert

—



. . .-

, ---

,.
-. Tentative Agenda..

● discuss the Clinical and Indication sections of the proposed package insert

Attendees from Block Drug Company, inc.
● Richard Bourne, Ph.D., Vice President Regulatory Affiirs
● Richard Brown, M.D., Vice President Regulatory and Medical Affhirs
● Frederick Curro, D.M.D., Ph.D., Vice President/Director Corporate Clinical and Medical

Affairs
● Michael Friedman, Ph.D., Associate Director Statistics
● Sandra Wells, Ph.D., Regulatory Affkirs Specialist

● Atul Khandwal~ Ph.D., Consultant

Requested Participants from CDER
.

● Jonathan K. Wilkin, M.D., Division Director, DODDDP, HFD-540
● Ralph Harkips, Ph.D.. Biostatistics Supervisor, DOBIV, HFD-725
● Phyllis Huene, M.D., Medical Oflicer, DODDDP, HFD-540
● Roy Blay, Ph.D., Regulatory Management Officer

A briefing package which will inciude information pertinent to the meeting and a more specific
agenda will be provided at least two weeks in advance of the scheduled meeting.

We appreciate your attention to this matter. I will be in contact with Ms. Childs by phone
regarding the scheduling of this meeting.

Sincer+y,

/

/

~d.1~,.“;[’.,[L,”,.’

Sandra M. Wells, Ph.D.
Regulatory Affairs Specialist

.,

Submission in Triplicate ‘
Acknowledgment Copy
Desk Copy to Ms. Sandy Childs
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BLOCK DRUG COMPANY, INC. ——___
257 Cornehson Avenue Jersey Clt y, N,J. 07302-3198

Telephone (201) 434-30C0

CERTIFIED MAIL RETURN RECEIPT REQUESTED
NM CORRESPONDENCE

Jonathan K. Wilkin, M.D.
Director
Division of Dermatologic and Dental

Drug Products, HFD-540
Center for Drug Evaluation and Research
Document Control Room, N-1 15
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

FtE: NDA 20-511- Aphthasol (amlexanox oral paste), oral paste, 5~0

Dear Dr. Wilkin:

Reference is made to the enclosed “Approvable Letter” dated April 16, 1996 which included
extensive revisions to the labeling for Aphthasol oral paste, 5°/0. We have reviewed these
changes and feel that several additional revisions are necessary to make the package insert clear
and informative for prescribing dentists and physicians. A meeting has been scheduled to
discuss the labeling of Aphthasol Oral Paste, 5Y0, for July 8, 1996 at 2:00 P.M. Enclosed is the
background document in preparation for this meeting. Our objective is to reach agreement on the
“C1inical Studies” and “Indications and Usage” sections of the proposed package insert. We
have included herein justification for each of our recommended revisions to these sections of the
package insert.

Please contact me at (201) 434-3000, extension 1774 if you have any questions or require
additional information before the meeting.

..

Sinc~rely,

.Uj“’/;,, , ( ‘;[< “
SandraM; ‘W ,1s,Ph.D.

Regulatory Affairs Specialist

SubmittedinDuplicate

AcknowledgmentCopy

-- ..—.- -.-—— -
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DUPLILAiE

W..J
BLOCK DRUG COMPANY, INC..._ . ..—-—. .

W? corneli~on Avenu~ Jersey city, N.J. 07302-3198

Telephone (201 ) 434-3000

CERTIFIED MAIL
RETURN RECEIPT REQUESTE 21NlEwscoMpLm~

csO ACTIOFk

UK17ER DN.A.I. ❑ hIEhMJ

Jonathan K. Wilkin, M.D.
Director CSOINITIALs DATE

Division of Dermatologic and Dental
Drug Products, HFD-540

Center for Drug Evaluation and Research
Document Control Room, N-1 15
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

July 16, 1996

RE: NDA 20-511- Aphthasol (amlexanox oral paste), oral paste, 5°A
Minutes from Meeting of July 8,1996

Dear Dr. Wilkin:

We appreciate your meeting with us to discuss proposed labeling for Aphthasol oral paste, 5%.
We feel it was a very productive meeting and would like to thank Dr. Blay and Ms. Childs for
their efforts in coordinating this meeting.

Attached are our minutes of the meeting. If any of the attendees have any additions or

corrections please let me know. Also, we are looking forward to receiving a copy of FDA”s

minutes so that we may make the revisions to the package insert as agreed upon at the meeting
and submit an amendment addressing the issues outlined in the approvable letter as soon as
possible. --

Sincerely.

,,
,L ---. . . ,

Sandra M. Wells. Ph.D.

Submitted in Duplicate
Ackno\\ledgment Copy
5 Desk Copies: Dr. Roy BIay
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. BLOCK DRUG COMPANY, INC._—.—_-—_..._- .
X7 Cornelison Avenue Jersey City, N.J. 07302-3198

Telephone (20 I ) 434-3000

CERTIFIED MAIL - RETURN RECEIPT RE(?UESTED
ALSO TRANSMITTED BY FACSIMILE

September 6, 1996

Roy Blay, Ph.D.
Consumer Safety Officer
Division of Derrnatologic and

Dental Drug Products, HFD-540
Document Control Room, N-11 5
5600 Fishers Lane
Rockville, MD 20857’

RE: NDA 20-511- Aphthasol (amlexanox oral paste), oral paste, 5V0

Correspondence

Dear Dr. Blay:

Pursuanttoyourtelephoneconversationwith Dr. Boume on August 30, I have enclosed a copy
of the letter sent by Dr. Khandwala (dated September 21, 1995) informing the Division that NDA
20-511 was transferred from Chemex Pharmaceuticals, Inc. to BIock Drug Company, Inc. Block
Drug Company, Inc. divested its pharmaceutical division, Reed and Carnrick on June 30, 1995.

Also enclosed are copies of the revised carton labels reflecting changes to the “Usual Dosage”
section of the carton based on the changes made to the clinical section of the package insert. The
expiration date and lot number will appear on both the carton and on the crimp of the tube.

please call me at (201) 434-3000, extension 1774 if you have any questions regarding these
issues. ...-

P
Since’ ly,

../.”

,.’

Sandra M. Well~, Ph.D. /

Regulatory AfTairs Specialist

Submitted in Duplicate
Desk Copies to Dr. Roy Blay and Mr. Ernie Pappas



DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOO ANt%ORUG AOM!NISTRATION

PPLICATIOhl To MARKET A NEW DRUG, BIOLOGIC, OR AN
ANTIBIOTIC DRUG FOR HUMAN USE
(Tlfle.?1.CodeofFederal Reguia rIons, 3 Id & 60;)

APPLICATlON EW)RkIATKl$4

FormApjwovd OhfB I%. 091 f10316

E+srezusa Due- Dcumbw 31, !997

See OMBQatcment on l.a.rtpaec

FOR FOA USE ONLY

APPtlti TION NUMeER

NAME OF APffJUN~ OATE OF SUBMISSION

BlockDrug Company,Inc. iSeptember9, 1996
TELEFHQNE NO. {Include ~~e~ Cadet

[ ‘&l) ~~~_~~6~
IMILE (FAXI Numoef (Include Area Coael

(201) 434-3000
APPLICANT AOORESS iNum4w. SUSet. Cmv. State. Counrv. ●nd ZIP code or h4a4 ] A“THORIZEO u.S. AGENT NAME& AOOt7ESS iI%J17!L!W. Sweet. S:,,,.
Cod*l: and ZIP Coda refenhone & $A X nuwrbetj IF AppLf~8LE

257 Cornelison Avenue
Jersey City, NJ 07302

1
‘#SW DRUG OR ANT1810mC APPLIUTION NUMEER. OR 610 LOGICS LICENSE NUM8ER llf OrOtiOUSIY ,ssued]

.’. .......:.;.+.:.:.,..:.:,... ......... :::.,.,.:,,:::..., .. ,,:......... .,,.,., : .-,.:.:..-?...;.,.,,...,.:,...,.,.:, : ...... ,.:...,...,.,.,...>:.:., ....... .......... : , , .. . ...

~@8mimiR:iiiYi%:!3ii;:flx;:::.<::;3j:w:::!xz:w+.fi;<:'3:#$RmM3:#:miij;.:%;$&w3:ixi28!&.iw:i;;.ii3:3':;;.'(;::

.. . .... .

-.....,*.,*..,.,....... ..... . ... .. . . . . . .. . .. ... . ... .... , .,........... .............* ..,.,,.,...:........ ...... .....-.-...:..... ...... ..:,.,,....,...... .,.,.,!?...:............., ........... ... .. .,..:..,........... :,:,:,:..:.,.,:,:,:,,,:,:,,+y.,:,:.:,:.::.,.:::.::..,:,,:,,:..:,.,..’, ,.,..:..... ..,.,:,:,:,,,:.:.,... ... ................ ..,.,.,.:-,...... ....,.Y........... .,.............. .. .. :...:.-.,.:.,.,,.,,....... .. .. ..... ..../. ... ............. ...... ,. .. ,

[ESTABLISHEDNAME (e. g.. f+wef nanm, USJWAL41Umm) PROPRIETARY N% (O_sde /t#m/ lF ANY
Amlexanox Oral Paste, 5% APhthasol

2+EMltiL/SIOCNEMl~L NAME W zny) q
!-alnhlc -7- Ii’A’l’(ly

COOE NAME (If #llv/
] s- CY c J-M}] Pc:\?c@/{A,nG --~z.+ .- b]~y,-}~ ,,\e SLS, WI,. m;~ AA-673, CHX 3673

>OSAGE FORM: STRENGTNS: ROUTE OF AOMINISTRAllON:

Oral Paste 5% Topical

*oPoSEO lNOl~TiONS KIR USE:

a EtOLOGIC AWfJCATiON [21 CFR out 601 I

F A NOA. IDENTIFY WE A%O*fA= ~ D 505 (b) [11 a 50S (b) (2I c1 507

IF AN ANOA. OR AAOA. lo~n= TNE REFERtWCE LJSTEO OWG PROOUCTTNAT IS TNE ~SIS RJR THE SUSMISS1ON
Name 01 ONg Holdot Of Aowovcd Ao@ication

TYPE OF SUBMISSION
(Cflecx Oml ~ ORJGINAl AMJCATION a AMENOMR47 TO A PQ40W0 ~WM a nfswMssloN

E FWSLISANSSION n MOTFICATION c1 EmAsLtsMAm MscnlPlloN SUHUMENT

c SUPACSu-w c m-2cY suPnsAw a LAEakw ~ENT u -- u-AcnlnlNo Mm cm4-mx5 Sum.mm

REASON FOR SUEMISSION

Correspondence to NDA 20-511

FtOFQSEO MARKETING STATUS (chock o-~ cmSSCRlmwN ?ROOUallw ❑ OW ~ co- RhYWCT IOTCI

Frowdo locstions O( all msnufscrutina. packaging and control iitss for drug substm’icm cnd drug pfoduct (continuatmn shcqts nuv be usad if IWCOSSWW. Inc!ude
wma, ●ddrasa, conrsa. teleohorw nu-r. rogistraoon number (-l, OMF number. ●nd msnufacmfing steos ●ndhr m of tesung (0. E. Final dosage farm.
SISWI’V tmnq conducted -~ fnd sit*. pfa~sa indicate *erh.sr Ow site ti raady for tnspoct]on or, il not, wt!an it wII bc raadv.

DMF IND
/

IND NDA 20-511

5 Rifemnc— (lint ft$nmd Lk=””Ap@ca7i@ LNti. NDA+4A5, qla(k)~. !DEi”ll?dl%: end fJMF+8&j&ti ,jlis ‘*A” .’.’ “.
,,. . ... ... ... . . . . . , . . . ...’.... . . ... .... .. . .. . . .

FOR,W FIJA 3439 5,961
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This Wpiiemion co~eim ~U f~~wim3 Rams: (Ckk ~ thst 8J@)f& ““ ““ :-Y. “ ‘“ “‘““ “;? “-”-;;?;:”’ ”>;:~;;;., .“ ..:: :;>.,;. “:

1. Index

v; 2. I.dbt?hng {check One) @ O(ati Labehng ~ Final Prmred Labeling
<
~; 3. .%mmaw (21 CFR314.50 (CI)

I

I
A. Chem!slr<4. manufac:urmg. and mnuol lnformanon {e.g. 21 CFFI 314.50 {d] (1)}

[ 8. Samples 121 CFR 314.50 (e) (T). 21 CFR 601.2 [d)) (~ubm,t ~niv “prjn F~As rque~~)

! C. Me(nods val,danon oac~age (e.g. 21 Cf+l 314.50 (d 12) iIIJ

\ 5. Nonclinical pnarmacol~gy and [omcology sectton [e.g. 21 CFF! 31450 (d) (21)

I 6. Human phwmacolrinetics ard trmavat(abdi~ sarct,on {*.Q. 21 CH 314.50 {d) (3)}

I 7. Clinical Microbiology hs.g. 21 CFR 314.50 (d] (4))

I s. ~~cal data section {e.g. 21 CFR 314.50 (d) (5))

9. SafeW update report (e.g. 21 CFR 314.50 (d) (5) (vi) (b)}

10. Statistical secnon (e.g. 21 CFR 314.50 [d] (6))

I II. Case rqsorrtatdations (e.g. 21 CFR 314.50 (f) (1))

12. Case reports forms (e.g. 21 CFR 314.50 (fl [1))

13. Patent information on anv patent which claims thedrug (21 U.S.C. 355 (b) or (c)1

14. A patent cs~ification with,respect to any patent which claims the drug (21 U.S.C 355 (b) (21 or (j] i21 (Al)

I 15. Establishment description (21 CFR Part 600, if applicable}

I 16. Debarment certification

i \ 17. Field copy cermfication I

L 18. User Fee Cover Sheet (Form Fi3A 3397)
1

I 19.OTHER (Specify)

.,TIFKATION

I agree to update this application with new safety information about the product that may reasonably affem the statement of

reg.(ation or ●s request~by FDA. If tfvs applcetmn is ●mroved. I ●gree to com@ywr@ ●ll amrhcablelaws endrsgulamrna that applyto
contraindications, wami s, PrOCa@”O~. or adveqe read’ons h the draft labeling. I a@ to Submit SafatY update repcq as provided for by

approved aoplicatrons, inc!uding, but not limiwsf to the following:
1. Good manufacturing watice regulations in 21 C.% 210 and 211, 606, ●rid/or 820.
2. Biological establishment standards in 21 CFR Pan 600.
3. Labeiing regulations in 21 CFR 201, 606, 610 and/or 809.
4. In tfw case of a presc#iptfon dm~ pmdusx prescriptkm drug edvedsing regulations in 21 CFR 202.
5. Regulations on making changes m a Ikation in 21 CFR 314.70, 314.71, 314.72 ●nd 601.12..
6. Regulations on rewrts in 21 CFR 3 ?~.80,31 4.81.600.80 and 600.81.
7. Limd. stats and federal environmental “mnac! laws...-. —-

If this application applies to a drug product that FOA has ~Posed for Sched ru Ing under the controlled substances ●-
theprodum until the drug enforcement ●dministration ma es ● finef sclwduli y decision.
The data and information in this submission have been rewewed ●nd ●re corn Ied to be true and accurats.
Warning: a willfully false statament is ● criminal offense, U.S. Code, tide 18, section 1001.

agree not to market

SIGNAllJRE OF’ RES~NSl~E OFFICIAL OR AGENT

,]L.q! b.@2

~ NAME ANO TITLE OATS

SandraM. Wells,Ph.D.
RegulatoryAffairsSpecialist September9, 1!

Putdic repordng bur&r5 frx tis cofktfon of Irrformadon is estimated to average 40 hours per response, including the time for reviewing
instructbns, searching esisting data souroas, gathering and maintaim”ng the data needed, and completing and reviewing the collection of

information. Send comments regsrding this burden estimate or any other aspect of this collection of information, including suggestions for

reducing rhis burden to:

DHHS. Repofls Clearance Officer An agenq may not conduct or sponsor, and a
Paperwork Reduction Proiact (091 0-03 16) person is not required to respond to , a collection

HuberI H. Humphrey Eutlding, Room 531 -H of information unless it displays a mmemly valid

200 Independence Avenue. SW. OMB conlrol number

‘“’lshmgton, DC 20201
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-. BLOCK DRUG COMPANY, INC..

-. — .—~. .—

257 Cornelison Avenue Jersey CiIy, N.J. 07302-3198

Telephone (20 1) 434-3000

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

&c.
September 24, 1996

Jonathan K. Wilkin, M.D. ?t.~~ i--’?~.~ ,?,?,Y~S~ ~j ‘~l\7”

Director
.- .. },..+, !. ~

Division of Dermatologic and Dental
-Drug Products, HFD-540

Document Control Room, N-1 15
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

#

RE: NDA 20-511- Aphthasol (amlexanox oral paste), oral p
Volume 9.1- Methods Validation Package

Dear Dr. Wilkk:

Pursuant to Dr. Blay’s fax of 7/30/96 requesting methods validation information, I have enclosed
a one-volume submission (2 copies) to NDA 20-511 which contains all the current information
required for methods validation. This submission incorporates information originally submitted in
Volumes 4.3 and 7.1 to provide a complete, current methods validation package which
supersedes Volume 4.3, the original methods validation package. A table cross-referencing each
of the documents in this submission (Volume 9.1) to the location in the original submission is
found on pages 20-23 of this volume.

If you have any questions, please call me at (201) 434-3000, extension 1774.

Sincerely,

/

/ (’;~-.~L – i i~
;andraM. We s, Ph.D.
Regulato~ AiYairs Specialist

SubmittedinDuplicate

, -- --— -=-= -“-
~ ~ —-””–””–

-., -..

cc: Dr Roy Blay(deskcopy)
>IrErniePappas(deskcopy)

...-... .
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BLOCK DRUG COMPANY, INC.———— ________. .. __

257 Cornelison Avenue Jersey City, N.J. 07302-3198
Telephone (201) 434-3000

CERTIFIED MAIL
RETURN RECEIPT REOUESTED

October 8 ~6Y
NW txHmEsPoNDENrf

Jonathan K. WNcin,M.D.
Director, Division of Derrnatologic and Dental

Dmg Products, HFD-540
Document Control Room, N-11 5
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 2085,7

RE: Correspondence to NDA 20-511- Aphthasol (amlexanox oral paste), oral paste, 5!Z0

Revisions to the Environmental Assessment

Dear Dr. Wilkin:

Pursuant to my conversation with Dr. Vincent on September 19, 1996, I have enclosed revised
pages for the Arnlexanox Environmental Assessment which was originally submitted in Section 4
of Volume 8.1 (NDA No. 20-511) on August 2, 1996. Please replace the pages in the original
document with the attached replacement pages.

The second page of the Environmental Assessment has been revised to name Block Drug
Company, Inc. as the applicant. In additio~ the amlexanox drug substance (AA-673) MSDS was
originally marked as confidential. It has been revised to reflect that this document is not
confidential; therefore, it may be included in the non-cotidential appendices of the Environmental
.4ssessmerit for the Aphthasol (amlexanox oral paste), oral paste, 5% NDA (20-5 11).

If you have any questions, please callmeat(201) 434-3000, extension 1774.
.

Since~ely,
1

,’

i,. J’
~,:/:.Lz i’ ~~--

/
Sandra M. , ells, Ph.D.

Submitted inDuplicate

Desk Copies Dr.Roy Blay,Dr.Phillip Vincent
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BLOCK DRUG COMPANY, INC. —
257 Cornelison Avenue Jersey City, N.J. 07302-3198

Telephone (201) 434-3000

UPS NEXT DAY

c?wFsFo?::~<4’T[;\” ~ ‘,.”1; .-’

October 15, 1996

Roy Blay, ”Ph.D.
Consumer Safety Officer
Division of Dermatologic and Dental

Drug Products, HFD-540
Center for Drug Evaluation and Research
Bldg. 2, Room 219
9201 Corporate Blvdi
Roclwille, MD 20850

RE: NDA 20-511- Aphthasol (amlexanox oral paste), oral paste, 5%
Package Insert

DearDr.Blay:

Pursuant to your request, enclosed is a floppy disk containing the Aphthasol oral paste, 5°/0

package insert. The PCX file containing the graph on page 3 of the package insert is also
contained on this disk.

If you have any questions, please call me at (201) 434-3000, extension 1774.

Sincerely,

,“

, $.-., /: ‘L.’’...... .
SandraM. dells,Ph.D.

Regulatory Affairs Specialist

,,

.+cknowledgmentCopy
‘%.. ..-,-’, ‘:
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ORIGINAL
b“]

BLOCK DRUG COMPANY, INC.——— —- —____
257 Cornelison Avenue Jersey City, N.J. 07302-3198

Telephone (201) 434-3000

UPS NEXT DAY
,,

/ WC’AICIWRESPONDENc~
October 1~ 1996

Mr. Ernie Pappas
Chemistry Reviewer
Division of Dermatologic and

Dental Drug Products, HFD-540
CDE~ FDA
Building 2, Room N-208
9201 Corporate Blvd.
Rocldle, MD 20850

RE: NDA 20-511- Aphthasol (amlexanox oral paste), oral paste, 5%
Additional Copies of Volume 9.1- Methods Validation Package

Dear Mr. Pappas:

As requested per your telephone call this morning, please find two additional copies of Volume
9,1 (originally submitted September 24, 1996) containing the Methods Validation Package for
amlexanox oral paste, 5% @DA 20-511).

I I can be of fimther assistance, please call me at (20 1) 434-3000, extension 1774.

Sandra M, Wel~, Ph.D.
Regulatory ~airs Specialist

.,,

,.,‘
/

Enclosure

AcknowledgmentCopy


