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sponsor of a generic animal drug product must submit an Abbreviated New Animal Drug Application

(ANADA) for review and approval before the product can be legally marketed. The generic product

and its uses must be the same as those of an approved animal drug, with certain exceptions, and it

must be demonstrated that the generic product is bioequivalent to the approved product. This page

Table of Contents  lists the laws, forms, Policy Letters, and Guidance Documents necessary for the submission of a
generic animal drug application.
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Animal Drugs"

Information on the review and approval process for a New Animal Drug Application can be found on
the New Animal Drug Application Page.
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Food and Drug Administration
Center for Veterinary Medicine
Communications Staff

7500 Standish Place, HFV-12
Rockville, Maryland 20855
(301) 594-1755
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6. "Withdrawal period for generic animal drug products”
“Eligibility of a new salt or ester for a pioneer animal drug" (10/17/90)
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November 23, 1988

Dear Sir or Madam:

On November 16, 1988, the President signed the Generic Animal Drug and Patent Term
Restoration Act (copy enclosed). Among other things, it extends eligibility for the submission of
abbreviated New Animal Drug Applications (ANADA ) to drug products first approved as New
Animal Drug Applications (NADAs) after the 1962 Amendments to the Federal Food, Drug, and
Cosmetic Act (the Act). Sponsors may submit ANADASs starting 60 days after enactment of the
new law, or January 15, 1989.

The new Act requires that within 30 days of enactment each sponsor of a currently approved
NADA submit to us patent and exclusivity information on these approved products. This letter
provides preliminary guidance on the listing of drugs that are approved and the procedures you
should follow for submitting patent and exclusivity information. We are in the process of
preparing additional interim guidance on how FDA intends to implement the new statute, which
we intend to make available within 90 days. During this initial implementation phase, FDA will
follow existing regulations, policies and procedures, except as noted below, or where the
statutory language dictates otherwise.

In all cases where a certification, statement, or waiver is to be submitted, the certification,
statement, or waiver should be signed by the applicant or patent owner, or by its attorney, agent
or other authorized official. It is the responsibility of applicants and patent owners to instruct
their employees as to the scope of their duties and whether or not each is authorized to make any
required certification or statement.

Submission of Patent Information by NADA Holders

Language added to section 512 of the Food, Drug, and Cosmetic Act (the Act) by section 102 of
the Generic Animal Drug and Patent Term Restoration Act requires holders of approved
NADAs, and NADA applicants, to submit certain patent information. The information that is
required to be submitted includes the patent number and expiration date of any effective patent
which claims the new animal drug for which the application was filed or a method of using such
drug. The information that is to be submitted includes information on formulation patents and
composition patents for the new animal drug product. However, information should not be
submitted on process patents (patents that cover a method of manufacturing). A suggested
format for the submission of this material is attached.



The relevant patent information must be submitted as follows:

o Holders of currently approved NADAs for drugs for which patents have been issued must
submit the required patent information within 30 days after enactment of the generic act, i.e.
by December 16, 1988.

e Holders of currently approved NADAs for drugs for which patents have not been issued but
for which patents are issued in the future must submit the required patent information within
30 days after the issuance of the patents.

e Sponsors of pending NADAs for drugs for which patents have been issued, and sponsors of
pending NADAs for drugs which patents are issued prior to approval, should submit the
required patent information prior to approval.

e Sponsors of NADAs that are submitted in the future for drugs which patents have been
issued must submit the patent information with the application.

¢ Sponsors of NADAs that are submitted in the future for drugs for which patents have not
been issued at the time of NADA submission, but that are issued prior to approval, should
submit the patent information prior to approval.

e Sponsors of NADAS that are approved in the future for drugs for which patents are issued
after approval must submit the required patent information within 30 days after the issuance
of the patents.

The procedures described above also apply to supplemental NADAs for changes that are covered
by patents or become the subject of patents that are issued in the future.

The patent information that is to be submitted must be filed in a supplement to the approved or
pending NADA. However, we also request that a copy of the patent information be sent to the
Office of New Animal Drug Evaluation (see below). All patent information that is submitted
with respect to approved applications will be published in the list of currently approved drugs,
and will be updated in the monthly supplements to the list. FDA will not publish patent
information prior to the approval of the NADA or supplemental NADA.

If the patent owner is different than the NADA holder or applicant, the submission should state
the name of the patent owner as well as that of the applicant or NADA holder. If the patent
owner or NADA holder or applicant does not reside or have a place of business in the United
States, the submission should also name an agent of each non-resident patent owner and NADA
holder applicant in the United States authorized to received notice under section 512(n)(1)(H).



If information on a patent is not timely filed, e.g., is filed more than 30 days after enactment of
the Act or more than 30 days after issuance of the patent, the agency could refuse to publish the
untimely information, or (as provided by new section 512(d)(1)(D)) could withdraw the NADA
if the patent holder failed to respond within 30 days to a notice from the agency. FDA has
conclude, however, that while Congress clearly intended to encourage timely filing, a less severe
penalty for late filing would effectuate Congress’ intent without eliminating all statutory patent
protection or withdrawing the NADA itself. Therefore, if an NADA applicant files required
patent information on an untimely basis, FDA will publish the untimely information but will not
require generic applicants with pending applications, who have previously submitted a correct
certification, to re-certify as to the new patent information. Only applicants who submit
ANADA'’s after the filing of the patent information will be required to submit a certification as to
that patent.

In all cases, the date that FDA receives the patent information will be considered the date the
information was filed.

Exclusive Approval for Certain Drugs

The new legislation establishes various periods of time during which ANADAs for certain
products may not be submitted or approved if a pioneer application qualifies for exclusivity.
Exclusivity applies to applications that are approved following enactment of the new law. Ifin
the future you believe one or more of your approved products qualify for such exclusive
approval status, please notify us promptly upon approval of the application. We plan to publish
these and all other data required by the statute in supplements to the approved drug list.

The List of Currently Approved Drugs

The new legislation provides that within 60 days of enactment, FDA must make publicly
available a list of all drugs which have been approved for safety and effectiveness before the date
of enactment. The agency must update the list every 30 days. To comply with this requirement,
FDA will initially file a copy of the list with the Dockets Management Branch and publish a
notice of availability in the FEDERAL REGISTER. Supplements to the list will be used to
explain in more detail how this requirement is being implemented, and to publish required patent
information and information on periods of exclusivity for submission or approval of ANADAs
for specific products. Copies of the list and its supplements may be obtained from the Industry
Information Staff (HFV-12), Center for Veterinary Medicine, Food and Drug Administration,
5600 Fishers Lane, Rockville, Maryland 20857.



Patent Certification for ANADASs

In addition tot he other requirements listed in the new law, all ANADA applicants must, as
outlined in new section 512(n)(H) of the Act, certify regarding the patent status of the listed
drugs referred to in the NADAs. All ANADAs must contain patent certification information. If
this patent information is not included in the ANADA, the application will be considered
incomplete. For all relevant patents on the approved drug, an applicant must certify one of the
following:

(1) no patent information has been filed under subsection (b)(1) or (c)(3);

(2) the patent has expired,

(3) the date on which the patent will expire; or

(4) the patent filed is invalid or will not be infringed by the manufacture, use, or sale of the
new drug for which the application is submitted.

If the applicant seeks approval for a method of use which is not claimed in a method of use
patent for the listed drug, the applicant must certify that the method of use patent does not claim
the use for which the applicant seeks approval.

Where to Submit Patent and Exclusivity Information

As previously explained this information is to be filed in a supplement to an approved or pending
NADA. Additionally, to expedite the compilation and the publication of the patent and
exclusivity information by the Agency, currently approved NADA holders are requested to
submit patent and exclusivity information to:

Office of New Animal Drug Evaluation (HFV-100)
Center for Veterinary Medicine

5600 Fishers Lane

Rockville, Maryland 20857

In response to industry requests we are enclosing a suggested format for the submission of this
patent and exclusivity information.

Additional Information

For general question regarding the ANADA aspects of the new legislation contact:

Dr. Richard B. Talbot

Office of New Animal Drug Evaluation
Center for Veterinary Medicine

5600 Fishers Lane

Rockville, Maryland 20857

(301) 443-4313



For information on the patent extension aspects of the new legislation contact:

Charles VanHorn or Ronald Wilson

Box 8 Patent and Trademarks Office Director, Health Assessment

Washington, D.C. 20201 Policy Staff, (HFV-20)

Phone: (703) 557-4035 Office of Heaalth Affairs
5600 Fishers Lane

Rockville, Maryland 20857
Phone: (301) 443-1382

FDA plans to issue proposed procedural regulations to implement the new law and will, at that
time, comply with applicable provisions of the Paperwork Reduction Act.

We will keep you informed of additional guidance through written communication and through
meetings of appropriate legal and professional associations on a continuing basis. We welcome
your input and interest.

Sincerely yours,
/s/
Gerald B. Guest

Director, Center for
Veterinary Medicine



Suggested Format for Patent and Exclusivity Information

1) NADA Number
2) Applicant Firm Name
3) Approval Date
4) Trade Name
5) Active Ingredient(s)
6) Strength(s)
7) Dosage Form
8) Route of Administration
9) Exclusivity — Date
first ANADA could be approved and length of exclusivity period
10) Applicable patent
numbers and expiration date of each *
11) Identification of U.S. Agent if held by foreign person

* The above information should be supplied for each product.
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| DEFARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
‘Rockville MD 20857

JUN 7 1989

Dear Sir or

This is the gecond in a series of policy letters on the implementation
of the Generic mal Drug and Patent Term Restoration Act, which was -
signed into law by the President on November 16, 1988. The first policy
letter was issued on November 23, 1988. 3

Under the provigions of the Act, the sponsor of a generic animal drug
product must it an Abbreviated New Animal Drug Application (ANADA)
for approval before the product can legally be marketed. The generic
product and its uses must be the same as those of an approved animal
drug, with -certain exceptions, and it must be demonstrated that the
generic product is bioequivalent to the approved product. If the
generic product differs in certain specific ways from the approved
product, then the sponsor must first seek permission to file an ANADA by
submitting a Suitability Petition.

The attached document, entitled "Generic Animal Drug and Patent Term
Restoration Act + Implementation,” describes the Agency’s proposed
procedures for the handling of ANADAs, Suitability Petitions and other
related submissions. The document describes the general organizational
structure in the|Center for Veterinary Medicine and provides the names
and phone numbers of responsible persons and who to contact for further
information. Generally, wherever possible, the Center has tried to
ntly standing review divisions and administrative
approval process for generic animal drug products. A
g Staff is proposed to administratively coordinate the
assure consistency within the Center. The document
fts of three documents: Abbreviated New Animal Drug

ufacturing Requirements; Bioequivalence Guideline; and
iew of Generic Animal Drugs.

Generic Animal D
review process
also contains dr
Applications -
Environmental Re

The attached do
therefore, subje
approved before

nt is a draft document in its entirety and is,

t to change. The Act requires that no ANADAs be

anuary 1, 1991. We anticipate that a number of changes

in this document may occur as we begin to review applications and

petitions for generic animal drugs. when and if such changes occur, a

iged document will be placed on public display and a

ility wil} be published in the Federal Register.

tions regarding this document are solicited and

{
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Comments may be ressed to:

Dr. Richard B. Talbot

Office of New Animal Drug Evaluation
Center for Veterinary Medicine

5600 Fishers Lane

Rockville, Maryland 20857

procedures for generic animal drugs, we will continue to keep the
informed through written communications and through meetings with

(AR §

(301) 443-4313
As we in the Center continue to develop our implementation policies
professional societies and associations. We welcome any input from

interested parties.

Sincerely yours,
/?Law, A.

Gerald B. Guest, DVM
Director, Center for
Veterinary Medicine

Attachment
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I. INTRODUCTION
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B. Requests for Waiver of In vivo Testing

C. Protocols for Bioequivalence Studies

A. Administrative Procedures
B. ANADA Content
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A. Abbreviated New Animal Drug Applications for Gemeric Animal Drugs -
Manuyfacturing Requirements

I11. ANADA REVIEW PROCESS
Bioequivalence Guideline

B.
C. Environmental Review of Generic Animal Drugs

D. Flow Charts
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INTRODUZ.. “N

The objective

of this document is to provide guidance for the

implementation of the Gemeric Animal Drug and Patent Term Restoration

Act. The Act
new animal dr
information f

normally required for approval of a new animal drug product.

activities ha

for processin

drafting scile
requirements
drug and a pr

We have divid
activities an

The pre-ANADA
Suitability P

Protocols for
and processin
document .

Section III d
ANADA.

The Appendix
and manufactu
Flow charts o
ANADAs are al

The Generic

Evaluation (N

To provide co
have establis
anticipated t
Director of t
members will

described in
address the s
Section 111.

provides the legal basis for the marketing of generic
ugs by allowing the substitution of bioequivalence

or the full safety and effectiveness information that is
Our

ve centered around developing administrative procedures
abbreviated new animal drug application (ANADAs), and
tific and technical guidelines which address the

or demonstration of bio-equivalence between an approved
posed generic drug.

d the approval process into two major areas: pre—~ANADA
ANADA review activities.

activities may be grouped into three areas:

titions, Requests for Waivers of In Vivo Testing and
Bioequivalence Studies. The procedures for submitting
these documents are described in Section II of this

scribes in detail our procedures for evaluating an

rovides copies of draft documents regarding chemistry
ing, bioequivalence and environmental considerations.
tlining the handling of Suitability Petitions and

o provided in the Appendix.

imal Drug Staff in the Office of New Animal Drug
E) will co-ordinate ANADA activities.

sistency across the various administrative units, we

ed a standing Generic Drug Committee. It is

at this committee will be chaired by the Deputy

e Office of New Animal Drug Evaluation. The committee
nclude the Deputy Director, New Animal Drug Evaluationm,
view Division Directors, and a representative of the
ral Counsel. The responsibilities of the committee are
Sections 11 and III. A Biocequivalence Committee will
¢ientific aspects of bioequivalence, as described in

All inquires dealing with policy issues should be directed to:

Dr
As

3
4« Richard Talbot
ociate Director

Office of New Animal Drug Evaluation
Center for :Veterinary Medicine
(301) 443-4313

Questions rel
directed to D
Animal Drug S

ted to procedural or technical matters should be

« Melanie Berson or to Dr. Tom McKay, of the Generic
taff at (301) 443-4500.
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II1. ities

fre—ANADA Activ

Pre—ANADA activ
requests for wa
biocequivalence

ivers of in vivo testing, and/or protocols for
tudies.
A.

ANADA Suitability Petitions

The filing

ities may include the submission of suitability petitions,

of a Suitability Petition provides a means by which a firm

may request] permission to file an ANADA for a product which differs

from the a;proved ploneer product.

The specific variances under the Act for which a Suitability Petition

may be submitted are as follows:

1. Change [of one ingredient in a combination product or premix

2. Change of a dosage form

3. Change [of a strength of an ingredient

4, Change |in the route of administration

S. Change|in use with other animal drugs in animal feed

The required components of the Suitability Petitfon have been

adapted from the Citizen's Petition, as defined in 21 CFR Section

10.30, and |are as follows:

1. 1ldentification of Petitioner and appropriate citation of the
relevant statutory sections of the Federal Food, Drug, and
Cosmetic Act. For ANADA Suitability Petitioms, the section is
512 (n} (3).

2. An "Action Requested” section detailing the proposed action that
the petitioner is requesting the Agency to take, {i.e., for the
Commissioner to permit the filing of an ANADA for a proposed
product, which differs from the approved pioneer product by the
specifically defined characteristics. -The proposed product
should| be identified and characterized.

3. “A "Statement of Grounds” section that provides a comprehensive
justification for the proposed variance from the pioneer drug
product.

4. "Environmental Impact™ We have determined that the action of
submitting and reviewing the Suitability Petition will not
normally be expected to have an environmental {mpact. Therefore,
the Sufitability Petition should include a request under 21 CFR
25.24(R)(8) for categorical exclusion from the requirement for an
environmental assessment.

5. An "Ecpnomic Iqﬁact' section is required only when requested by

the Commissioner; however, the petitioner should indic
such an analysis will be provided upon request.

ate that
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6.

A "Cert
include
the pet
contain

ification” section stating that the petitioner has

d all information known to him/her which is unfavorable to
ition. The certification must be signed and should

a malling address and telephone number.

Additional Fssential elements of a petition are:

fcation of a eingle listed drug which is the basis of the

petition. (Multiple products may be cited to develop a

lo Identif
Justify
2. 1Inclusi
the app
differe
The Suitabi

cation in the “Statement of Crounds” section).

on of labeling for the proposed product and labeling of

roved pioneer drug product, noting and explaining all
nces.

l1ity Petitions will be evaluated by the Generic Animal

Drug Staff with the assistance of the Generic Drug Committee.

Petitions will be approved or denied within 90 days of the date the
petition is

The Act req
unless the

lo

“invest
effectd
active

filed.

uires that the Suitability Petitions will be approved
Secretary finds that: '

Igations must be conducted to show the safety and
veness, in animals to be treated with the drug, of the

ingredients, route of administration, dosage form,

strength, or use with other animal drugs in animal feed which

differ

from the approved new animal drug, or

investi
consump
active
strengt
new an
route o
.animal

ations must be conducted to show the safety for human

ion of any residues in food resulting from the proposed
ngredients, route of administration, dosage form,

, or use with other animal drugs in animal feed for the
al drug which is different from the active ingredients,
administration, dosage form, strength, or use with other
rugs in animal feed of the approved new animal drug.”

“ANADA S?itability Petitions may be filed by submitting 4 copies

to:

Dockets Management Branch

HFA-305, Room 4-62 .
Food|and Drug. Administration ) ~
5600| Fishers Lane :

Rockville, MD' 20857

Telepho
should

e inquiries and desk copies of Petitions
e directed to:

Of fice of the Associate Director

New

imal Prug Evaluation

Center for Veterinary Medicine
< HFV-100, Room 6B-03

Atte

tion: Dr. Melanie Berson

Telephone Number: (301)443-4500
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B.

c.

Request for Waivers of In Vivo Testing

When the proposed product meets specific criterfia, a waiver of the
requirement for in vivo testing may be requested. If the waiver
is granted, the generic product will be considered to be
bfoequivalent to the reference product. Additionally, if the
waiver |is grauted, any withdrawal period established for the
reference product will be accepted for the new generic product.
The criteria for vaivers include the following:

A
i

2.

3.

Ly P R Y- -}
40§ pioplse U

intravenous injection, and it contains an active drug
ingredient or therapeutic moiety combined with the same
solvent, in the same concentration as an intravenous solution

that is the subject of an approved full new animal drug
application.

Thi drug product is a true solution intended for oral
administration, contains the same therapeutic moiety in the
sane concentration as the reference product, and it contains
no |inactive ingredient that affects the absorption of any
active ingredient.

Th4 proposed generic product is a topically applied product
which is intended for local therapeutic effect.

All requests for waivers should be submitted to the Center's
Document Control Unit, HFV-~16. They will be forwarded to the
Generid Animal Drug Staff for evaluation and issuance of a
decision. If the waiver is granted, a copy of the decision letter
should be included as part of the subsequent ANADA submission.

Bicequivalence Studies: Bioequivalence studies may be blood

level, [physiological endpoint, or clinical endpoint studies.

The Ageéncy encourages sponsors to submit protocols that define the
nature land extent of the required experimental studies. Details
regarding protocol development can be found in the Bioequivalence
Guidelfne (Section 5), which is presented in Appendix B of this
document.

Protocals should be submitted to the Center for Veterinary
Medicine, Document Control Unit, HFV-16. The protocols will be
assigndd an INAD number and assigned to the appropriate primary
divisidn (HFV-110, 120 or 130) for review. The Generic Animal
Drug Stiaff will review comments on protocols for consistency with
Center |policies.:

§

t

v

i
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11I. ANADA Review ﬂrocess

A

The objecdtive is to review the protocols within 45 days.

Adninis

rative Procedures

All abbrieviated applications will be forwarded from the CWM

Document] Control Unit (HFV-16) to the Generic Animal Drug Staff
(HFV“I oc ).

The pri

initial [review of the ANADA to determine the general content
of the application and to determine the general acceptability

ary function of this staff will be to perform an

of the application as an ANADA.

1. Gen

ral Content: The standard form FDA-356V will be used as

the
det

basi{c application. The application will be examined to
rmine that all parts required by Subparagraphs

512(n)(1)(A) through (H) of the Act are provided. Refer to

Par

2. Acc

111 B of this document.

ptability for Consideration: A review will be conducted

of

1ts
act
str
any
sub

he informat{on provided concerning the proposed product,
composition and 1ts labeling to determine: (A) that the
ve ingredients, route of administration, dosage form and
ngth are the same as those of the pioneer product, or, 1if
of these are different a suitability petitfon has been
itted and approved in accordance with the Act (refer to

Partl I1 B of this document); (B) if the proposed uses are with
other animal drugs in feed and one of the other animal drugs

is

ifferent than the other approved animal drug in feed,.a

suitiability petition has been submitted and approved in

accordance with the Act (refer to Part II B of this document);

(C) ithat the conditions of use, or Similar limitations, have
- -been previously approved.

Docugéntati n submitted that the sbove conditions have been wmet will
include copies of approved labeling and copies of approval letters for

Suitability

Petitions referenced in support of differences between the

proposed and approved products. This documentation will be required
in the original ANADA submission.

The Generic

Animal Drpg Staff will rely on the aésistance and opinions

of the Center's Generic Drug Comumittee in determining the

acceptability of the ANADA for consideration of the proposed product
as a generic new animal drug product.
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i.

2.

3.

2)

3

(4)

divisions
of scient

Once it is| determined that the application is suitable for
consideratiion as a generic application, it will be forwarded to the
appropriate primary review division for evaluation.

The Diwision of Therapeutic Drugs for Non-Food Animals (HFV-110)
i{f the] ANAPA relates to a drug for non—-food animals.

The Dilvision of Production Drugs (AFV-120) if the ANADA relates to
a drug for production purposes in food animals.

The Diivision of Therapeutic Drugs for Food Animals (HFV-130) if
ADA relates to a drug for therapeutic purposes in food

ific/technical review of the ANADA will be the

tive responsibility of the above divisions. These
will coordinate the input from the four major areas
fic/technical review:

acturing and Quality Control - The draft guideline provided
pendix A of this document should be used in the development
e manufacturing and quality comtrol procedures. The

priate material submitted in the ANADA will be reviewed by
ivision of Chemistry, Manufacturing and Quality Control

h (HFV~-142) in the Division of Chemistry. The standards for
pproval of an ANADA are essentially the same as for a NADA.

uivalence - The draft guideline included as Appendix B of
document should have been followed in developing this

ation. The material dealing with bloequivalence included
e ANADA will be reviewed for qualitative biological and/or
al aspects within the appropriate divisions mentioned above.

uantitative aspects of this material will be reviewed by the
r's Biometrics Branch, HFV-161. 1In addition to the regular
w units, the Bioequivalence Committee will establish

tific policy in this area. They will also evaluate and

nd solutions for any issues that are not covered by

ing policy.

nal Environmental Policy Act (NEPA). The standards defined
in Appendix C 'of this document should be met for approval. This
area will be reviewed by the Enviroomental Staff (HFV-162).

Food Safety =/ If a generic product covered by an ANADA i{s judged
to be bioequivalent by the Agency, using appropriate blood level
studies, then no tissue residue studies will be required. If the
proposed drug product is the subject of an approved suitability
petition, appropriate tissue residue data may be required. If
bioequivalence has been determined by a pharmacologic or
therapeutic endpoint, or, if the ANADA sponsor wishes to request
a shorter withdrawal period than previously established, tissue
residue data must be developed. These data will be reviewed by
the {Residue Evaluation Branch (HFV-144).
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B.

As previou
HFV-110, 1
to the abo
division.

reviewing

reviews re
and for th

ly stated each ANADA will be the responsibility of

0 or 130. The routing of the information pertaining

e areas will be accomplished by the responsibdle

These divisions will also be responsible for

11 aspects of the ANADA for appropriateness of the

eived from each consulting unit, for the label review
FOI summary reviews. They will also be responsible

for summar éing and drafting the Agency's response to each

ANADA.

The decisi
through th
final conc

ANADA Content

n packages from the divisions will be routed back
Office of New Animal Drug Evaluation (HFV-100) for
urrence.

Each submiss|

ion shall contain a cover letter and a signed and dated

Form FDA 356V. The application must contain the following parts

(citations {
Cosmetic Act

1. Identif

n brackets refer to Section 512 of the Food, Drug and
» as amended):

fcation.

The ide
the sp
new ani

2. Summary

ntification section should include the name and address of

qnsor and official and proprietary names of the proposed

mal drug.

and Table of Contents. [(n)(1)(A) ~ (D), (F)]

The suomary should contain a description of the proposed product,

its act]
strengt
use or
on the
—of the
=contaln
animal

ive ingredients, route of administration, dosage form and
h. It should describe all of the proposed conditions of
similar limitations prescribed, recommended or suggested
labeling for the new animal drug and should contain a copy
approved labeling for the pioneer product. It should

a proposed withdrawal period at which residues of the new
drug will be consistent with the tolerances established

wal period is the same as the withdrawal period for the

for the approved new animal drug, and whether this proposed
wichdr%

approv
the app
in thig

If a Sy
the Act
part of

Certifi
manufag
should
given t
should

d new animal drug. A summary of each study provided in
lication and a list of references should also be provided
part of the application.

. K
itabilit§ Petition has been approved in accordance with

, a copy of the approval letter should be included in this
the apaiication.

cation that no patent infringements will occur due to the
ture, use or sale of the proposed new animal drug product
be included. Certification that proper notice has been

o holders of any patents such as the Act may require

be included. [{(n)(1)(H) - (I)]
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3.

4.

S

6.

7.

8.

9.

10.

i1.

12.

Any appropriate statements regarding exclusivity should bfl)
addressed in this part of the application, if applicable .

Proposed labeling. [(n)(1)(F), (G)}

As stated in the FDA-356V.

Components and Composition. [(n)(1)(B), (G)]

As stafted in the FDA-356V. Batch formula information should be

included in this part of the application. Refer to Appendix A of
this dpcument.

Manufacturing Methods, Facilities and Controls. [(n)(1)(D), (G)]

As sta&ed in the FDA-356V. All manufacturing information
requirgd for a pioneer product is also required for a generic
product. Refer to Appendix A of this document.

. Samples. [(n)(1)(G)]

As stated in the FDA~356V. Samples should be provided only on
request by FDA.

Analytical Methods for Residues. [(n)(1)(A)(11)}

Appropriate information dealing with human food safety should be

provided in this section. Refer to Appendix B, Section 1V of
this document.

Bioequivalency Information. [(n)(1)(E)]

Complete information on Bioequivalency Studies should be provided
in thisg Section.

Refer to Appendix B of this document regarding Bioequivalency
requirements. If a waiver of in vivo testing was granted, a copy
of the |decision letter should be included in this part of the
application.

Good laboratory Practice Compliance.

If applicable. Refer to Appendix B of this document.

Environbental Assessment.

Refer tp Appendi% C of this document.

Freedom of Infqrba:ion Summary.

As required by the FDA-356V.

Other.

(I)Precunahly the exclusivity for generic products may only be

obtained 1f the pioneer's patent is challenged and found to be

invalid. The exclusivity will be for 180 days and will be
-anted| to the first patent challenger.
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I, INTRODUCTION

This document provides information regarding the manufacturing process and
the accompanying quality control system intended for raw materials,

in-process matLria]s, and the finished dosage form.

The informatiop is intended to provide guidance to establish the identity,
strength, qualjty, and purity of the new drug substance, drug product
components, and dosage form and the procedures to assure that all batches

conform to appropriate specifications.

Specific inforTation related to product composition, specifications and
stability is provided. This information is not intended to be all

inclusive since there will be many issues that will be product dependent,

These will need to be addressed with the sponsor.

? The informatiop presents guidance on acceptable approaches to meeting
regulatory requirements, An applicant is encouraged to discuss different
_ approachies or pariations in advance with FDA reviewers to preclude
; . expending time| and effort in preparing a submission that FDA may later
: determine to be unacceptable.
b
? Protocols or rpquests for advisory opinions may be submitted to the Center

if the applicant so desires.

¢

/

i

Pl
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11. MANUFACTURING, CONTROL AND PACKAGING INFORMATION

- Complete information on the manufacturing process, control procedures and
packaging and lpbeling procedures is required.

A. NADA Submissions

The information| for the manufacture of a generic animal drug product is
the same as required in an original NADA submission for a new animal drug.
The information| is listed in Sections 4 and 5 of Form FDA-356V.

The information required includes the following:

Product Composition
Components
] Manufacturer
] Personnel
Equipment
Manufacturing
Laboratory
New Drug Substance
Synthesis/Supplier
Fermentation/Supplier
Raw Material
Controls
Specifications/Methods
Manufacturing Process
Production Batch Record
In-process Controls
Container/Closure
Packaging Procedures
Labeling Procedures
tot Control Number System

_ Analytical Controls
- Finished Product
Specifications/Methods

Stability

B. Master File Submissions

Master files which contain any or all of the above information may be used
as support documentation. An authorization letter permitting FDA to
review the master file in support of an NADA must be submitted by the
master file hglder. All information in the master file must be current.

Page 2 (CVM 142-051189)




I1I.  PRODUCT INFORMATION

This section provides guidance in certajn critical areas. It should be
pointed out [that there will be issues within the subject areas that
will be product dependent and need to be addressed on a case by case
basis with ﬁhe sponsor.
Products will fall into one of two categories:
1.- Pharmacevtical dosage forms
2.- Medicated feed forms:

- Type|A Medicated Articles

Premixes
dary
liquid
- Type B ana C Medicated Products
Finished Feeds

dry
liquid
blocks

A. Product|Composition

(i) Active Ingredient(s):

A generic product must contain the same active ingredient(s)
as| the pioneer product. The same salt form (e.q., sulfate,
hydrochloride) must be used.

Information to demonstrate that the generic product contains
- the same active ingredient(s) must be provided. This
- information must include the results of testing using
recognized standards and methods, e.g. CFR, USP/NF, ACAC,
: when available. Where standards are not publicly available,
§ methods and specifications must be proposed to ensure the
strength, quality, purity and identity of the active
ingredient. Tests and methods (with appropriate validation
data*) must be submitted.

1

*Validation data - See pg 5, section C{i1)

Page 3 (CVM 142-051189)
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The

ethods used should be appropriate for the specific active
ingr

dient(s). Accepted analytical procedures include:

—

Infrared {IR) analysis

Mass spectometric {MS) analysis,

NMR (nuclear magnetic resonance) analysis
Chromatographic procedures {WPLC, GLC, TLC, GPC, etc),
UV spectrophotometric analysis

Microbiological procedures

The generic active ingredient need not be purchased from the
same|source as the pioneer. The source must be listed in the
appljcation. All information relative to the synthesis or
fermgntation process and manufacture of the ingredient must be
submjtted.

(i1) Inacfive Ingredients:

The inactive ingredients need not be the same as used in the
pioneer product. :

A1l jinactive ingredients must meet current compendial or
established standards. Where none are available, standards
with| appropriate tests and methods (including appropriate
validation data*)must be proposed.

8. Biomass products

The complete fermentation and manufacturing process for the
preparatipn of the generic biomass product must be submitted.

A generic| biomass product need not be produced by the same process
as the pioneer biomass product.

The generjiic biomass “active" ingredient(s) must be fully
characteriized and demonstrated to be the same active ingredient(s)
contained in the pioneer biomass product. A profile
charactenjization of the biomass product may require identification
of inactive ingredients.

C. Finished [Product Specifications

(i) Standards:

Generic products must meet recognized regulatory standards when
available.

Available sources may be the current edition of the USP/NF,
the |Code of Federal Regulations {where standards have been
published), or publications where pioneer producers have
published such standards.

-

*Validation data- %ee pg 5, Section ({11}
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When recognized requlatory standards are not available, the
generic sponsor must establish appropriate standards to assure
the strength, identity, purity and quality of the product can
be maintained.

(ii) Analytical Methods:

Any assay {analytical) method presented must be validated by
the sponsor. A complete “validation package” containing all
meﬁhods, specifications and validation data must be submitted.

Validation data shall include recovery
data, accuracy, precision, linearity,
specificity, sensitivity and a
statistical report.

Thi need for FDA laboratory testing to verify any proposed
new or previously validated method will be determined on a
case-by-case basis.

Premix and complete feed methods may be subjected to a method
trial. This procedure is to ensure that product matrix
variations do not adversely effect the suitability of the
methods. The Center will determine the need for a method
tryjal.

Samples should not be sent unless they are requested.
D. Stability

Stability data and a post-approval stability commitment are required
for each|generic product. Stability requirements will not be
waived. |Stability data is required per 21 CFR 514{B){5)(x) for all
animal drug products and feeds. 21 CFR 211,166 specifically
provides|stability requirements for pharmaceutical dosage forms.

Stability data must be presented for batches of drug products and
medicated animal feeds of sufficient size to be representative of
full size production lots.

Stability studies must be consistent with the requirements outlined
in the Center for Veterinary Medicine Drug Stability Guidelines
{12/1/87 |edition). .

Consideration will be given for stability data provided on actual }
production lots of proposed products (with the same formula as

Q proposed) considered as "Generic” in the U.S. but approved and

; manufactyred in a foreign country.

E. Expiration Dates

Expiration date periods are required and must be proposed for each
generic animal drug dosage form and Type A medicated product. The
expiration date is to be determined by the generated stability data.

Page 5 (CVM 142-051189)




1V. CONFORMANCE TO cbMPs

- A1l manufacturing sites (domestic and foreign) will be required to
conform to the appropriate cGMP regulatory requirements prior to final
approval of the NADA,

New drug SUDST3NCRSevereccsscssssss2]l CFR 211
(Note: Although specific cGMP regulations
are not available for the manufacture of new
drug substances, the Agency uses the
concepts of 21 CFR 211 as a contro) of the
manufacturing process for a new drug
substance.)

Pharmaceutical Dosage Forms........21 CFR 211

Type A Medicated Articles..........21 CFR 226

V.  ENVIRONMENTAL CONTROLS

A1l manufacturing sites will be required to provide environmental
assessments (as per environmental guidelines) relative to the impact of
the manufacturing operations on the environment.

B Al
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: ENVIRONMENTAL ASSESSMENT
i (GCeneric Animal Drug)

1. Datej:
2. Name| or applicant or petitiomer:

1
3. Addr#ss:

4. Description of the proposed action: Briefly describe the requested
action (i.e., approval of a generic drug product); the location where
the product will be produced; and the types of enviromments present at
and adjacent to the location where the production will occur. Include
a discussion of the proposed indicatioms for use of the product, a
proposed Pabel, or a reference to the section of 21 CFR Part 500 that
describes\the proposed conditions of use of the product.

5. Identification of the chemical substances that are the subject of
the proposed action: Provide complete nomenclature, CAS Registry
Number (1f available), molecular weight, structural formulae, and
physical description for the drug product to be produced. This
information is required to allow accurate location of data about
chemicals iin the scientific literature and to allow identiffication of
closely related chemicals.

6. Introjuction of substances into the environment for the site(s) of
production:
i

a. lﬁst the substances expected to be emitted;
b. st%te the controls exercised to modify emissions;

Ce de‘cribe the applicable emission requirements and permits
obtained (including occupational) at the Federal, State aund
lo al level}

d. p vide a statement certifying compliance with all applicable
ssion requirements;

€. cuss the effects the approval of this ANADA will have upon
co pliance with current emigsions requirementa at the
praduction site(s).

See note elow for optional alternative method for addressing this
item avail ble for forelgn manufacturing sites.

7.~11. jumentation for items 7-11 of the EA format in 2I CFR
25. 313, co cerning the fate, effects, resource and energy use,
mit{gation land alternatives, need not be provided for generic
applications.

together with their qualification (expertise, experience, professional

12. List of preparers: List those persouns who prepared the assessment
disciplines]}. Persons and agencles consulted should also be listed.
i
L
!
l
|



23

tification: Include a statement signed by the responsible
of the applicant's firm that certifies that the information

d is true, accurate, and complete to the best of the knowledge
irm.

e):
ature of respounsible official):
le of responsible officfal):

erences: List complete citations for all referenced materfal.

ive for item 6 when part or all of the manufacture is located
ign country.

rommon and incorrect assumption that, because a product is
red in a foreign country, no environmental review of that
the application is required. Under NEPA, Executive Order
vironmental Effects Abroad of Major Pederal Actions”, and 21
, the requirement for evaluation of the impact of agency
actions dun the global commons and on foreign countries is established.
The prefeérred method for addressing item 6 of the above format 1s to
provide the information requested, substituting the requirements of
the forelgn country where the manufacturing will occur for Federal,
State and local emissions requirements. Sometimes applicants have
found that it is more convenient to obtain a letter or letters from
the appropriate office(s) of the foreign government stating that the
magufacture of the product that is the subject of the application has
been evaluated by that government and that it meets their requirements
for emissions and occupational controls. Provided that the letter(s)
has some gpecificity about the drug product that would be manufactured
under the| ANADA and the government's requirements, such a letter cam
be used in lieu of the information requested in ftem 6a, b, ¢, and e,
above.




Chapter _'. Environmental Review of Generic Animal Drugs.

The National Environmental Policy Act (NEPA) requires that the FPood
and Drug Administration consider in its decisfonmaking and disclose to
the public the environmental impact that may be expected from a
proposed action. The FDA's procedures for implementing REPA zre
contained In 21 CFR Part 25. This discussion provides supplemental
information specific to generic animal drugs that are the subject of
an abbreviated new animal drug application (ANADA). Applicants must
provide as|part of each ANADA adequate information to objectively
determine and verify the potential environmental impacts of the
manufacture, but not the use, of the generic product. This
information should be organized In the abbreviated environmental
~¢sessment format that follows. Such abbreviated Eis will be
a.aflable flor public review at the time of approval of ANADAs.

The forumat,; which is based on the abbreviated EA formats for certain
other classes of animal drugs contained in 21 CFR 25.31a(b), describes
the types o; information appropriate to the envirommental review of
generic animal drugs. ANADAs are anticipated to usually provide for
new manufacturing sites controlled by different sponsors than those
described 14 pioneer new animal drug applications. The abbreviated EA
format is de¢signed to examine this difference in manufacturing sites.
Because the|generic product will be used in the same manner as the
ploneer and jwill be Introduced into the same envirouments, in the same
concentrations and under the same situations as already considered at
the time of .approval of the piloneer product, an abbreviated PA for a
generic product need not contain information addressing or analysis of
the potential environmental impacts due to use of the product.

§
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Food and Drug Administration

.- Rockville MD 20857

A% "2 1o
bPear Sir or Madam:

This is the third in a series of policy letters regarding the
implementation of the Generic Animal Drug and Patent Term

Restoration Act (the new law), which was signed into law on
November 16, 1988.

As part of our continuing implementation of the new law, we are

introducing five draft policy statements (refer to attachment)
which are entitled as follows:

1) "Exblusivity for Human Food Safety Data Subﬁitted in a
Supplemental Application.” '

2) ‘"Withdrawal Period for Generic Drugs.”

3) T"substitution of an Active Ingredient in a Combination Drug
or in a Feed Use Combination."

4) "Labeling Requirements for Generic Drugs."” -
5) "Can A Generic Animal Drug Sponsor Obtain Exclusivity for an
Innovation Approved Under a Supplement to an ANADA and Can

the Pioneer Drug Sponsor Copy the Generic Innovation Without
Submitting Additional Data?"

The policy statements are issued as draft statements, Comments
and questions regarding the statements are invited from all
interested parties. If any changes are made, the revised draft
policy statements will be placed on public display, and a notice
of availability will be published in the Federal Register.

Comments on the draft policy statements may be addressed to:
Dr. Richard B. Talbot

Office of New Animal Drug Evaluation
Center for Veterinary Medicine

5600 Fishers Lane

Rockville, MD 20857

(301) 443-4313

Additional policy statements will be forthcoming as we continue
the development of our policies regarding the new law.

j%fferely yours,
Gerald B. Guest, DVM

Director, Center for
Veterinary Medicine

Attachment
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1)

2)

- MR 2 1933

!

Generic Animal Drug and Patent Term Restoration Act {GADPTRA)
Draft Policy Statements :

Exclusivity for Buman Food Safety Data Submitted in a
Supplemental Application

GADPTRA (the new law) provides that a sponsor of an approved
NADA obtains exclusivity for a change approved in a supplement
if that sponsor submitted human food safety studies other than
biocequivalence or residue studies in support of the change.
However, the Center for Veterinary Medicine (CVM) believes
that .this provision does not apply in the case of human food
safety studies submitted to obtain a different tolerance,*
because a tolerance for a drug substance necessarily applies
‘to all products containing that same drug substance. In such
cases, a newly established tolerance will apply immediately to
generic drug products as well as the pioneer drug product. If
a new withdrawal time is established in connection with the
establishment of a new tolerance, the sponsor will not obtain
exclusivity for that.new withdrawal time.

CVM uses the term "tolerance” to include "safe concentration.”
Thus, where CVM establishes only a safe concentration and not
a tolerance, the new safe concentration will apply immediately
to generic drug products as well as the pioneer drug product.

Withdrawal Period for Generic Drugs

A generic sponsor will ordinarily be granted the same
withdrawal period as the pioneer sponsor if biocequivalence,
using blood level data, is demonstrated. Bowever, even if
bicequivalence is demonstrated using blood level data, a
generic sponsor may still attempt to get a shorter withdrawal
period than that granted to the pioneer sponsor. The shorter
withdrawal period shall be granted if appropriate tissue
depletion data, using methods of statistical analysis and
interpretation described in the quidelines entitled “General
Principles for Evaluating the Safety of Compounds used in
Food-Producing Animals™ justify a shorter withdrawal period.

If bicequivalence is demonstrated using pharmacological or
clinical endpoint studies, then the generic sponsor must
ordinarily collect tissue residue depletion data to establish
the appropriate withdrawal period. The withdrawal period
established in this manner need not be the same as the
withdrawal period for the picneer drug.
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policy Statements

3)

4)

This policy will apply to all generic applications, whether or

not the data and information that supports the pioneer
approval meets current standards. As long as the pioneer drug
is eligible for listing under the new law, the pioneer drug is
considered to be safe and effective regardless of the adequacy
of the underlying data in the NADA.

Substitution of an Active Ingredient in a Combination Drug or
in a Feed Use Combination

The new law allows a generic sponsor to request substitution,
under certain circumstances, of an active ingredient in a
combination drug (or in a feed-mixed combination) with another
active -ingredient. The generic sponsor must sutmit to CVM

a suitability petition reguesting permission to file an ANADA
with the proposed change from the pioneer drug. If CVM
approves the petition, the generic sponsor must — in lieu of
submitting bicequivalence information - show that the
substituted active ingredient is of the same pharmacological
or therapeutic class as the active ingredient for which it is
substituted, and that the generic drug can be expected to have
the same therapeutic effect as the pioneer.

CVM _is required to disapprove the suitability petition if it
finds that the generic sponsor must conduct investigations to
show the effectiveness, safety to the animal, or safety for
human consumption of the proposed ccmbination.
("Investigations” do not include bioequivalence or residue
depletion studies.) Although each petition will be examined on
its individual merits, CVM has concluded that such
investigations must ordinarily be conducted unless there are
clearly no concerns that the proposed substitution will
adversely affect the combination’s effectiveness, target
animal safety, and human food safety.

Labeling Requirements for Generic Drugs

The new law reguires the labeling of a generic drug product to
be the same as the pioneer’s labeling, except for changes
resulting from an approved suitability petition, differences
in withdrawal periods, or differences in the manufacturers
distributing or producing the products. In addition, labeling
differences may be required because of patent or exclusivity
provisions that apply to the pioneer product.
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5)

CVM will require that the labeling of a generic drug product
be the same as the labeling of the pioneer drug product,
except for the differences listed above. This means, for
example, that the generic drug must be labeled for all the
species and claims for which the pioneer is labeled (minus

species and claims covered by patent or exclusivity
protection).

Can a Generic Animal Drug Sponsor Obtain Exclusivity for an
Innovation Approved Under a Supplement To an ANADA

and Can the Pioneer Drug Sponsor Copy the Generic Innovation
without Submitting Additional Data?

CVM has considered whether the exclusivity provisions in the
new law can be applied to innovations in the generic animal
drug product approved under a supplement to an ANADA, and
whether the pioneer drug sponsor can copy the generic
innovation without submitting additional data.

The issue of exclusivity for a generic drug product may arise
if the generic sponsor wishes to obtain approval under a
supplement for a different dosage form, strength, route of
administration or active ingredient, for which a suitability
petition can not be approved because studies are necessary for
approval of the innovations. Similarly, the generic sponsor
may file a supplement to an ANADA to obtain approval for

claims or species which differ from those of the pioneer
product.

The position can be taken that the new law does not provide
for the generic product to obtain exclusivity for an

" innovation, and the pioneer can not copy a generic innovation

without the pioneer submitting its own data. Under Section
512(c){2)(F), exclusivity specifically applies only to
applications filed under Section 512(b)(1l) { i.e. NADAs as
distinguished from ANADAs filed under Section 512(b)(2) of the
new law}. With respect to copying, it could be argued that a
pioneer sponsor can not copy a generic innovation on the
grounds that a generic drug is not a "listed" drug under
Section 512(n)(4) because it has not been approved for safety
and effectiveness. Under that section, only drugs that have

been so approved may be listed, and only listed drugs may be
copied,
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However, CVM has tentatively decided to adopt interpretations
of the new law which would provide exclusivity for innovatioh
by the generic sponsor, and which would permit the pioneer
sponsor to copy a generic innovation without submission of
additional data. CVM believes that these interpretations
would meet important goals of the generic legislation: to
avoid duplicative research, to provide incentive for generic
sponsors to innovate, and to make the conditions of use of the
pioneer and generic drugs the same to the maximm extent
possible. Because the generic sponsor would submit safety and
effectiveness data to support the proposed innovation, the
supplemental application would be considered to have been
filed under section 512(b)(1), thus making it eligible for
exclusivity. Morever, the generic drug would be considered to
be "approved for -safety and effectiveness,” both on the basis
of its having been shown to be bicequivalent to a drug that
has been approved as safe and effective, and because of the
safety and effectiveness data sutmitted to support the
innovation. Thus, the generic drug would be a "listed” drug,
eligible for copying.

Because the generic law does not definitively resolve these
issues, CVM will consider comments from interested parties
before deciding whether to adopt finally its tentative
position on the issues.

vt



.'/(C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service @

~,,,h Food and Drug Adminisirauon
Rockville MO 20857

November 2, 1989

~

Dear Sir or Madam:

This is the fourth in a series of policy letters regarding the
implementation of the Generic’ Animal Drug and Patent Term
Restoration Act (GADPTRA), which was signed into law on November
16, 1988.

We are introducing three policy statements (refer to attachment)
which address our continuing implementation of the new law . The
policy statements are entitled as follows:

1) "Actions Concerning ANADAs When a Pioneer Drug Has Been
Withdrawn from Sale”

2) “Effect of GADPTRA on Approval of Pre-62 Drugs
Under the DESI Program”

3) "Generic Feed Use Combination Drugs (Type A Article, Type B

' or Type C Medicated Feeds)"
We welcome comments and questions on the policy statements from
all interested parties. If any changes are made, the revised policy
statements will be placed on public display, and a notice of
availability will be published in the Federal Register.

Comments on the draft policy statements may be addressed to:
Dr. Robert C. ‘Livingston
Office of New Animal Drug Evaluation
Center for Veterinary Medicine (HFV-100)
5600 Fishers/ Lane
Rockville. MD 20857 )
(301) 443-431% ' -



Generic Animal Drug and Patent Term Restoration Act (GADPTRA)
braft Policy Statements

1) Actions Concerning ANADAs When a Pioneer Drug Has Been
Withdrawn from Sale

Section 512(c)(2){G) of the Act provides that the approval of
an abbreviated new animal drug application (ANADA) s to be
suspended if the ANADA refers to a drug which has been
withdrawn from sale, for the period of withdrawal from sale
or, if earlier, the period ending on the date the Secretary
determines that the withdrawal from sale was not for safety
or effectiveness reasons. Section 512(n)(4){C) provides that
a pioneer drug may not be listed if the Secretary determines
that the drug has been withdrawn from sale for safety or
effectiveness reasons. If the listed drug is withdrawn from
sale subsequent to the listing, the drug is to be removed
from the list until either its sale resumes, or the Secretary
determines that the withdrawal from sale is not for safety or’
effectiveness reasons.

Thus the Food and Drug Administration (FDA) is required, in
several circumstances, to determine whether the discontinued
marketing of a drug covered by a new animal drug application
(NADA) was for safety or effectiveness reasons. Pending the
adoption of its own regulations, the Center for Veterinary
Medicine (CVM) intends to follow generally the principles and
procedures that are contained in the requlations that FDA has
proposed for the implementation of the human drug generic
law. See 54 Fed. Reg. 28872 (July 10, 1989), in particular
proposed 21 CFR 314.153 and 314.161, and the discussion at 54
Fed. Reg. at 28907-08. Among other things, the proposal
provides for the deferral of the safety and effectiveness

_determinations until the time that the determinations are

. actually needed as determined by certain "triggering"

“circumstances (e.g. the submission of an ANADA that
references the drug).

CVM has also decided to provide guidance as to one particular
situation that is not specifically addressed by the July 10
proposal. This is the circumstance in which (a) a sponsor of
a listed NADA voluntarily requests withdrawal of the approval
of its NADA, after having discontinued marketing of the drug,
and (b) the safety and effectiveness determination has not
yet been made. In that case, the request to withdraw approval
will. not, per se, be a triggering circumstance. That is, the
Center will withdraw approval of the drug but will defer the
safety or effectiveness determination until such time as a
triggering circumstance does occur. (However, if an approved
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ANADA references the particular pioneer drug, the safety and
effectiveness determination will be made at that time). 1In
the meantime, the pioneer drug will remain a listed drug,
although it will be placed on a separately identified list.
CVM believes that it is permissible to continue to list the
drug, even though its approval is withdrawn, because the act
provides that a listed drug is to be delisted only when the
approval is withdrawn on the grounds stated in 512(e). A
voluntary withdrawal of approval based only on discontinuance
of sale is not based on section 512(e). :

CVM has, in supplements to the original list published in
accordance with section 512(n)(4), removed from the list
NADAs whose approvals have been voluntarily withdrawn since
the list was first published. Because safety and
effectiveness determinations have not been made as to these
NADAs, the NADAs will be restored to the list. However, as
explained in the previous paragraph, they will be placed in a
separate category along with the NADAs whose approvals are
voluntarily withdrawn in the future.

Finally, ANADA sponsors should be aware that the list that
the Center originally published included all NADAs that had
been approved for safety and effectiveness as of the
effective date of the GADPTRA, including those whose
marketing had been discontinued but whose approval had not
been withdrawn. Although the NADAs in the latter category
{along with NADAs for drugs whose marketing has been
discontinued since the effective date of the GADPTRA} are not

—separately identified, ANADAs that reference those NADAs will

.not be approved until CVM determines that the marketing was
not discontinued for safety and effectiveness reasons.
Accordingly, ANADA sponsors are cautioned of the need to
inquire, in cases where there is doubt as to whether
marketing of a drug they wish to reference has been
discontinued, to determine whether in fact marketing has been
stopped. (As time and resources permit, CVM will identify
those drugs that are on the list whose marketing has been
discontinued.) In addition, as explained in the July 10 human
drug proposal, ANADA sponsors will bear the burden of
establishing that marketing of a discontinued drug was not
stopped for saffety or effectiveness reasons.

i
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2) Effect of GADPTRA on Approval of Pre-62 Drugs Under _,
the DESI Program

The Generic Animal Drug and Patent Term Restoration Act
(GADPTRA) provides for the generic copying of pioneer animal
drugs that have been approved for safety and effectiveness by
FDA. The new law, therefore, covers drugs that were approved
for safety by FDA prior to 1962, and subsequently approved for
effectiveness under the Drug Effectiveness Study
Implementation (DESI). FDA has approved generic copies of
such drugs, under the DESI program, for a number of years.
Requirements and procedures for approval of generic drugs
under the DESI program differ in some respects from those for
approval of generic drugs under GADPTRA.

Under GADPTRA, FDA is not permitted to approve abbreviated new
animal drug applications (ANADAs) for generic animal drugs
until January 1, 1991. In passing GADPTRA, Congress did not
revoke the authority for FDA to approve generic copies of
pre-62 drugs under the DESI program. It is clearly not the
intention of the agency to have two separate policies for the
approval of generic animal drugs, once generic drugs can be
approved under GADPTRA. However, the Center for Veterinary
Medicine (CVM) will in the interim continue to process and
approve generic drugs under the DESI program subject to the
following provisions:

—~ CVM will not accept a DESI applicatién unless it believes
<= that is likely that the application can be approved prior
to January 1, 1991.

- Generic equivalents of pre-62 drugs will not be approved
under the DESI program after December 31, 1990, but will be
approved under GADPTRA after that date. However, the
foregoing statement will not apply to a DESI application
that is pending on that date, provided that the sponsor has
exercised dueidiligence in pursuing the approval and
continues to do so. In such a case, the application will
be approved as a DESI application. )

- The Center’s /current biocequivalence guidelines will be
applied to all pending and future DESI applications, unless
commitments have already been made for different
bioequivalence requirements.
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3) Generic Feed Use Combination Drugs (Type A Article, Type B
or Type C Medicated Feeds)

2

Following the approval of an abbreviated new animal drug
application (ANADA) for a generic Type A Article, the generic
sponsor is entitled to approval for all of the combination
products {Type B or Type C Medicated Feeds), for which the
pioneer product is approved. Bicequivalency and tissue
residue studies are not required for the approval of the
generic feed use combinations (Type B or Type C Medicated
Feeds). However, after the ANADA has been approved for the
generic Type A Article, an ANADA must be submitted for each
feed use combination product for which the generic sponsor
seeks approval. The ANADA for each feed use combination
should provide medicated feed labeling (Blue Bird labeling)
which copies the pioneer medicated feed labeling,
environmental assessment, and a Freedom of Information (FOI)
Summary. The application should also identify the specific
subsection of the CFR Section 500 that must be amended to
include the generic drug sponsor on the list of approved
sponsors for each feed use combination product.

-
——



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville, Maryland 20857

April 12, 1990

Dear Sir or Madam:

This is the fifth in a series of policy letters regarding the
implementation of the Generic Animal Drug and Parent Term
Restoration Act (GADPTRA), which was signed into law on November
16, 1988.

We are introducing the revised Bioequivalence Guideline dated April
12, 1990. The April 12, 1990 Bioequivalence Guideline is a revision
of the April 19, 1989 Bioequivalence Guideline, announced in the
June 21, 1989 Federal Register as part of the second generic animal
drug policy letter. The current Guideline was revised with due
consideration given to comments received on the April 19, 1989
Guideline.

Copies of the April 12, 1990 Bioequivalence Guideline may be
obtained by contacting:

Industry Information Staff (HfV-12)
Room 7-85

Center for Veterinary Medicine
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

(301) 443-4557

We welcome comments on the April 12, 1990 Bioequivalence
Guideline from all interested parties. If any changes are made,
availability of the revised Guideline will be announced in the Federal
Register.
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Comments of the Guideline may be submitted to:

Dockets Management Branch (HFA-305)
Room 4-62

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

We will continue to announce the availability of policy letters
regarding implementation of the new law.

Sincerely yours,

Gerald B. Guest, DVM

Director, Center for
Veterinary Medicine

Attachment

NOTE: The April 12, 1990 Bioequivalence Guideline has been updated. The
current copy is available from our web site.
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Guidance for Industry

BIOEQUIVALENCE GUIDANCE

(THIS VERSION OF THE GUIDANCE REPLACES THE VERSION TITLED
“BIOEQUIVALENCE GUIDANCE” THAT WAS MADE AVAILABLE ON
OCTOBER 10, 2000)

Section IILA. of this guidance has been superceded by CDER's guidance entitled "Bioanalytical Method
Validation". Any general questions regarding the application of the Bioanalytical Method Validation guidance to
new animal drugs should be directed to Marilyn Martinez, Center for Veterinary Medicine, Food and Drug
Administration, 7500 Standish P1., Rockville, MD 20855, (301)827-7577, mmartinl @cvm.fda.gov. Any questions
regarding analytical methods for tissue residues should be directed to Valerie Reeves, 7500 Standish Pl., Rockville,
MD 20855, (301)827-6973, vreeves@cvm. fda.gov.

This document is intended to provide guidance for the design and analysis of in vivo
bioequivalence studies. This revision to the version that was made available in April 1996 adds
an illustrative example of how to calculate confidence bounds when log transformed data are
used.

Comments and suggestions regarding this guidance document should be submitted to the
Dockets Management Branch (HFA-305), Food and Drug Administration, 5630 Fishers Lane,
rm. 1061, Rockville, MD 20852. All comments should be identified with the Docket Number
(94D-0401). Additional information on the 1996 guidance document can be found in the Federal
Register (Vol. 61, No. 102, May 24, 1996). Comments will be accepted at any time.

For questions regarding this guidance document, contact Lonnie Luther, Center for Veterinary
Medicine (HFV-100), Food and Drug Administration, 7500 Standish Place, Rockville, MD
20855.

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Veterinary Medicine (CVM)
October 9, 2002




BIOEQUIVALENCE GUIDANCE

CENTER FOR VETERINARY MEDICINE
FOOD AND DRUG ADMINISTRATION
7500 STANDISH PLACE

ROCKVILLE, MD 20855

Docket No. 94D-0401

This guidance document represents the agency's current thinking on this matter. It
does not create or confer any rights for or on any person and does not operate to bind
the FDA or public. An alternative approach may be used if such approach satisfies the
requirements of the applicable statute, regulations or both.

PREAMBLE

In 1996, the Center for Veterinary Medicine (CVM) revised a document entitled “April 1990
Bioequivalence Guideline.” The revised document, “Bioequivalence Guidance (Final) 19967,
was issued in final form following notice and comment.

Many of the changes in the “Bioequivalence Guidance (Final) 1996” were based upon reports
from panel presentations at the 1993 Veterinary Drug Bioequivalence Workshop in Rockville,
Maryland, sponsored by the Center for Veterinary Medicine (CVM), the Animal Health Institute
(AHI), the American Academy of Veterinary Pharmacology and Therapeutics (AAVPT), and the
Animal Drug Alliance’. Some new topics were introduced into the guidance as a result of issues
identified in the review of bioequivalence protocols and studies.

The major new topics in the guidance were as follows:

1. Higher than approved dose bioequivalence studies.
Bioequivalence testing for multiple strength solid oral dosage forms.
Assay considerations for bioequivalence studies.

AUC and CMAX as the pivotal parameters for bioequivalence determination.

A

Blood level bioequivalence studies to be accompanied by tissue residue depletion studies
for generic products for food-producing animals.

CVM has revised the “1996 Bioequivalence Guidance” to add an illustrative example of how to

2



calculate confidence bounds when log transformed data are used. The guidance has also been
revised in accordance with FDA’s Good Guidance Practices (GGPs, found in the Federal
Register of February 27, 1997, 62 FR 8961). With the exception of the addition of information
on how to calculate confidence bounds when log transformed data are used, minor revisions
made to comply with the GGPs (e.g., addition of a cover sheet), and revisions to the Preamble,
the document is the same as the document issued in 1996. In September 2000, FDA revised the
guidance to clarify sources of information more clearly.

A person may follow the guidance or may choose to follow alternate procedures or practices. If a
person chooses to use alternate procedures or practices, that person may wish to discuss the
matter further with the agency to prevent an expenditure of money and effort on activities that
may later be determined to be unacceptable to FDA. Although this guidance document does not
bind the agency or the public, and it does not create or confer any rights, privileges, or benefits
for or on any person, it represents FDA's current thinking on bioequivalence testing for animal
drugs. When a guidance document states a requirement imposed by statute or regulation, the
requirement is law and its force and effect are not changed in any way by virtue of its inclusion
in the guidance.
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L INTRODUCTION

This document is intended to provide guidance for the design and analysis of in vivo
bioequivalence studies. The guidance is an update of the April 12, 1990 Bioequivalence
Guideline. Many of the changes in the guideline are based upon reports from panel presentations
at the 1993 Veterinary Drug Bioequivalence Workshop'.

Two products are considered to be bioequivalent when they are equally bioavailable; that is,
equal in the rate and extent to which the active ingredient(s) or therapeutic ingredient(s) is (are)
absorbed and become(s) available at the site(s) of drug action.

The Generic Animal Drug and Patent Term Restoration Act (GADPTRA) signed into law on
November 16, 1988, permits sponsors to submit an Abbreviated New Animal Drug Application
(ANADA) for a generic version of any off-patent approved animal drug (with certain exceptions
noted in the law) regardless of whether the drug was approved prior to 1962 and subject to the
National Academy of Sciences / National Research Council / Drug Effectiveness Study Implementation
(NAS/NRC/DESI) review.

Bioequivalence studies are used in a variety of situations, most often when a sponsor proposes
manufacturing a generic version of an approved off-patent product. A bioequivalence study may
also be part of a new animal drug application (NADA) or supplemental NADA for approval of
an alternative dosage form, new route of administration, or a significant manufacturing change
which may affect drug bioavailability.

The Center has concluded that the tissue residue depletion of the generic product is not
adequately addressed through bioequivalence studies. Therefore, sponsors of ANADA's for drug
products for food-producing animals will generally be asked to include bioequivalence and tissue
residue studies (21 USC 360 b (n) (1) (E)). A tissue residue study should generally accompany
clinical end-point and pharmacologic end-point bioequivalence studies, and blood level
bioequivalence studies that can not quantify the concentration of the drug in blood throughout
the established withdrawal period (21 USC 360 b (n) (1) (A) (ii)).

Bioequivalence studies (i.e., blood level, pharmacologic end-point, and clinical end-point
studies) and tissue residue depletion studies should be conducted in accordance with good
laboratory practice (GLP) regulations (21 CFR Part 58).

Whereas the focus of the guidance is bioequivalence testing for ANADA approval, the general
principles also apply to relative bioavailability studies conducted for NADA's.

Sponsors should consult with the Center early in the product development process to facilitate
the design of studies adequate for drug approval. The Center urges sponsors to submit protocols
for review prior to conducting studies.



II. GENERAL CONSIDERATIONS

A. Selection of Reference Product for Bioequivalence Testing

As a general rule, the proposed generic product should be tested against the original pioneer
product.

If the original pioneer product is no longer marketed, but remains eligible to be copied, then the
first approved and available generic copy of the pioneer should be used as the reference product
for bioequivalence testing against the proposed new generic product.

If several approved NADA's exist for the same drug product, and each approved product is
labeled differently (i.e., different species and/or claims), then the generic sponsor must clearly
identify which product label is the intended pioneer. Bioequivalence testing should be conducted
against the single approved product which bears the labeling that the generic sponsor intends to

copy.
The generic sponsor should consult with CVM regarding selection of the appropriate reference
product before conducting the bioequivalence study.

B. Criteria for Waiver of In Vivo Bioequivalence Study

The requirement for the in vivo bioequivalence study may be waived for certain generic products
(21 USC 360 b (n) (1) (E)). Categories of products which may be eligible for waivers include, but
are not limited to, the following:

1. Parenteral solutions intended for injection by the intravenous, subcutaneous, or
intramuscular routes of administration.

2. Oral solutions or other solubilized forms.

3. Topically applied solutions intended for local therapeutic effects. Other topically applied
dosage forms intended for local therapeutic effects for non-food animals only.

4. Inhalant volatile anesthetic solutions.

In general, the generic product being considered for a waiver contains the same active and
inactive ingredients in the same dosage form and concentration and has the same pH and
physico-chemical characteristics as an approved pioneer product.

However, the Center will consider bioequivalence waivers for non-food animal topical products
with certain differences in the inactive ingredients of the pioneer and generic products.

If a waiver of the in vivo bioequivalence and/or the tissue residue study/studies is granted for a
food animal drug product, then the withdrawal period established for the pioneer product will be
assigned to the generic product.



Sponsors may apply for waivers of in vivo bioequivalence studies prior to submission of the
ANADA's,

C. Selection of Blood Level, Pharmacologic End-point, or Clinical End-point Study

In vivo bioequivalence may be determined by one of several direct or indirect methods.
Selection of the method depends upon the purpose of the study, the analytical method available,
and the nature of the drug product. Bioequivalence testing should be conducted using the most
appropriate method available for the specific use of the product.

The preferred hierarchy of bioequivalence studies (in descending order of sensitivity) is the
blood level study, pharmacologic end-point study, and clinical end-point study. When absorption
of the drug is sufficient to measure drug concentration directly in the blood (or other appropriate
biological fluids or tissues) and systemic absorption is relevant to the drug action, then a blood
(or other biological fluid or tissue) level bioequivalence study should be conducted. The blood
level study is generally preferred above all others as the most sensitive measure of
bioequivalence. The sponsor should provide justification for choosing either a pharmacologic or
clinical end-point study over a blood-level (or other biological fluids or tissues) study.

When the measurement of the rate and extent of absorption of the drug in biological fluids can
not be achieved or is unrelated to drug action, a pharmacologic end-point (i.e., drug induced
physiologic change which is related to the approved indications for use) study may be conducted.
Lastly, in order of preference, if drug concentrations in blood (or fluids or tissues) are not
measurable or are inappropriate, and there are no appropriate pharmacologic effects that can be
monitored, then a clinical end-point study may be conducted, comparing the test (generic)
product to the reference (pioneer) product and a placebo (or negative) control.

D. Species Selection

A bioequivalence study generally should be conducted for each species for which the pioneer
product is approved on the label, with the exception of "minor" species (as defined in section
514.1 (d) (1) of Title 21 of the Code of Federal Regulations) on the label.

E. Dose Selection

Dose selection will depend upon the label claims, consideration of assay sensitivity, and
relevance to the practical use conditions of the reference product. A blood level bioequivalence
study should generally be conducted at the highest dose approved for the pioneer product.

However, the Center will consider a bioequivalence study conducted at a higher than approved
dose in certain cases. Such a study may be appropriate when a multiple of the highest approved
dose achieves measurable blood levels, but the highest approved dose does not. In general, the
study would be limited to 2-3x the highest dose approved for the pioneer product. The pioneer
product should have an adequate margin of safety at the higher than approved dose level. The
generic sponsor should also confirm (e.g., through literature) that the drug follows linear
kinetics. A higher than approved dose bioequivalence study in food animal species would be
accompanied by a tissue residue withdrawal study conducted at the highest approved dose for the
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pioneer product.

For products labeled for multiple claims involving different pharmacologic actions at a broad
dose range (e.g., therapeutic and production claims), a single bioequivalence study at the highest
approved dose will usually be adequate. However, multiple bioequivalence studies at different
doses may be needed if the drug is known to follow nonlinear kinetics. The sponsor should
consult with CVM to discuss the bioequivalence study or studies appropriate to a particular drug.

F. Multiple Strengths of Solid Oral Dosage Forms

The generic sponsor should discuss with CVM the appropriate in vivo bioequivalence testing
and in vitro dissolution testing to obtain approval for multiple strengths (or concentrations) of
solid oral dosage forms.

CVM will consider the ratio of active to inactive ingredients and the in vitro dissolution profiles
of the different strengths, the water solubility of the drug, and the range of strengths for which
approval is sought.

One in vivo bioequivalence study with highest strength product may suffice if the multiple
strength products have the same ratio of active to inactive ingredients and are otherwise identical
in formulation.

Invitro dissolution testing should be conducted, using an FDA approved method, to compare
each strength of the generic product to the corresponding strength of the reference product.

G. Manufacturing of Pilot Batch ("'Biobatch")

A pilot batch or "biobatch” should be the source of the finished drug product used in the pivotal
studies (i.e., bioequivalence studies and tissue residue studies), stability studies and the
validation studies for the proposed analytical and stability indicating methods (refer to CVM's
guidance number 42, "Animal Drug Manufacturing Guidelines").

II1. BLOOD LEVEL STUDIES

Blood level bioequivalence studies compare a test (generic) product to a reference (pioneer)
product using parameters derived from the concentrations of the drug moiety and/or its
metabolites, as a function of time, in whole blood, plasma, serum (or in other appropriate
biological fluids or tissues). This approach is particularly applicable to dosage forms intended to
deliver the active drug ingredient(s) to the systemic circulation (e.g., injectable drugs and most
oral dosage forms). Generally, the study should encompass the absorption, distribution, and
depletion (elimination) phases of the drug concentration vs time profiles.

A. Assay Consideration

A properly validated assay method is pivotal to the acceptability of any pharmacokinetic study.
Sponsors should discuss any questions or problems concerning the analytical methodology with
CVM before undertaking the bioequivalence studies. The ANADA submission should contain
adequate information necessary for the CVM reviewer to determine the validity of the analytical
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method used to quantitate the level of drug in the biological matrix (e.g., blood).

The following aspects should be addressed in assessing method performance:

1.

Concentration Range and Linearity

The quantitative relationship between concentration and response should be adequately
characterized over the entire range of expected sample concentrations. For linear
relationships, a standard curve should be defined by at least 5 concentrations. If the
concentration response function is non-linear, additional points would be necessary to
define the non-linear portions of the curve. Extrapolation beyond a standard curve is not
acceptable.

Limit of Detection (LOD)

The standard deviation of the background signal and LOD should be determined. The
LOD is estimated as the response value calculated by adding 3 times the standard
deviation of the background response to the average background response.

. Limit of Quantitation (LOQ)

The initial determination of LOQ should involve the addition of 10 times the standard
deviation of the background response to the average background response. The second
step in determining L.LOQ is assessing the precision (reproducibility) and accuracy
(recovery) of the method at the LOQ. The LOQ will generally be the lowest
concentration on the standard curve that can be quantified with acceptable accuracy and
precision (see items 5. and 6. below).

Specificity

The absence of matrix interferences should be demonstrated by the analysis of 6
independent sources of control matrix. The effect of environmental, physiological, or
procedural variables on the matrix should be assessed. Each independent control matrix
will be used to produce a standard curve, which will be compared to a standard curve
produced under chemically defined conditions. The comparison of curves should exhibit
parallelism and superimposability within the limits of analytical variation established for
the chemically defined standard curve.

Accuracy (Recovery)

This parameter should be evaluated using at least 3 known concentrations of analyte
freshly spiked in control matrix, one being at a point 2 standard deviations above the
LOQ, one in the middle of the range of the standard curve ("mid-range") and one at a
point 2 standard deviations below the upper quantitative limit of the standard curve. The
accuracy of the method, based upon the mean value of 6 replicate injections, at each
concentration level, should be within 80-120% of the nominal concentration at each level
(high, mid-range, and LOQ).
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6.

10

11.

Precision

This parameter should be evaluated using at least 3 known concentrations of analyte
freshly spiked in control matrix, at the same points used for determination of accuracy.
The coefficient of variation (CV) of 6 replicates should be + 10% for concentrations at or
above 0.1 ppm (0.1 p g/mL). A CV of £ 20% is acceptable for concentrations below 0.1

ppm.
Analyte Stability

Stability of the analyte in the biological matrix under the conditions of the experiment
(including any period for which samples are stored before analyses) should be
established. It is recommended that the stability be determined with incurred analyte in
the matrix of dosed animals in addition to, or instead of, control matrix spiked with pure
analyte. Also, the influence of 3 freeze-thaw cycles at 2 concentrations should be
determined.

Stability samples at 3 concentrations should be stored with the study samples and
analyzed through the period of time in which study samples are analyzed. These analyses
will establish whether or not analyte levels have decreased during the time of analysis.

Analytical System Stability

To assure that the analytical system remains stable over the time course of the assay, the
reproducibility of the standard curve should be monitored during the assay. A minimal
design would be to run analytical standards at the beginning and at the end of the
analytical run.

Quality Control (QC) Samples

The purpose of QC samples is to assure that the complete analytical method, sample
preparation, extraction, clean-up, and instrumental analysis perform according to
acceptable criteria. The stability of the drug in the text matrix for the QC samples should
be known and any tendency for the drug to bind to tissue or serum components over time
should also be known.

Drug free control matrix, e.g., tissue, serum, etc. that is freshly spiked known quantities
of test drug, should be analyzed contemporaneously with test samples, evenly dispersed
throughout each analytical run. This can be met by the determination of accuracy and
precision of each analytical run (Items 5 and 6).

. Replicate and Repeat Analyses

Single rather than replicate analyses are recommended, unless the reproducibility and/or
accuracy of the method are borderline. Criteria for repeat analyses should be determined
prior to running the study and recorded in the method SOP.

Summary of Samples to Be Run With Each Analysis
11



a. Accuracy estimate (Item 5)

b. Precision estimate (Item 6)

c. Analytical system stability (Item 8)
d. Analyte stability samples (Item 7)

B. General Experimental Design Considerations

1.

Dosing by Labeled Concentration

The potency of the pioneer and generic products should be assayed prior to conducting
the bioequivalence study to ensure that FDA or compendial specifications are met. The
Center recommends that the potency of the pioneer and generic lots should differ by no
more than +5% for dosage form products.

The animals should be dosed according to the labeled concentration or strength of the
product, rather than the assayed potency of the individual batch (i.e., the dose should not
be corrected for the assayed potency of the product). The bioequivalence data or derived
parameters should not be normalized to account for any potency differences between the
pioneer and generic product lots.

Single Dose vs Multiple Dose Studies

A single dose study at the highest approved dose will generally be adequate for the
demonstration of bioequivalence. A single dose study at a higher than approved dose may
be appropriate for certain drugs (refer to the section on Dose Selection).

A multiple dose study may be appropriate when there are concerns regarding poorly
predictable drug accumulation, (e.g. ,a drug with nonlinear kinetics) or a drug with a
narrow therapeutic window. A multiple dose study may also be needed when assay
sensitivity is inadequate to permit drug quantification out to 3 terminal elimination half-
lives beyond the time when maximum blood concentrations (CMAX) are achieved, or in
cases where prolonged or delayed absorption’ exist. The determination of prolonged or
delayed absorption (i.e., flip-flop kinetics) may be made from pilot data, from the
literature, or from information contained with FOI summaries pertaining to the particular
drug or family of drugs.

Subject Characteristics

Ordinarily, studies should be conducted with healthy animals representative of the
species, class, gender, and physiological maturity for which the drug is approved. The
bioequivalence study may be conducted with a single gender for which the pioneer
product is approved, unless there is a known interaction of formulation with gender.

An attempt should be made to restrict the weight of the test animals to a narrow range in
order to maintain the same total dose across study subjects.

The animals should not receive any medication prior to testing for a period of two weeks
or more, depending upon the biological half-life of the ancillary drug.
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4. Fed vs Fasted State

Feeding may either enhance or interfere with drug absorption, depending upon the
characteristics of the drug and the formulation. Feeding may also increase the inter- and
intrasubject variability in the rate and extent of drug absorption. The rationale for
conducting each bioequivalence study under fasting or fed conditions should be provided
in the protocol.

Fasting conditions, if used, should be fully described, giving caréful consideration to the
pharmacokinetics of the drug and the humane treatment of the test animals.

The protocol should describe the diet and feeding regime which will be used in the study.

If a pioneer product label indicates that the product is limited to administration either in
the fed or fasted state, then the bioequivalence study should be conducted accordingly. If
the bioequivalence study parameters pass the agreed upon confidence intervals, then the
single study is acceptable as the basis for approval of the generic drug.

However, for certain product classifications or drug entities, such as enteric coated and
oral sustained release products, demonstration of bioequivalence in both the fasted and
the fed states may be necessary, if drug bioavailability is highly variable under feeding
conditions, as determined from the literature or from pilot data. A bioequivalence study
conducted under fasted conditions may be necessary to pass the confidence intervals. A
second smaller study may be necessary to examine meal effects. CVM will evaluate the
smaller study with respect to the means of the pivotal parameters (AUC, CMAX). The
sponsors should consult with CVM prior to conducting the studies.

C. Pharmacokinetic and Statistical Considerations in Study Design

1.

Sampling Time Considerations

The total number of sampling times necessary to characterize the blood level profiles will
depend upon the curvature of the profiles and the magnitude of variability associated with
the bioavailability data (including pharmacokinetic variability, assay error and
interproduct differences in absorption kinetics).

The sampling times should adequately define peak concentration(s) and the extent of
absorption. The sampling times should extend to at least 3 terminal elimination half-lives
beyond TMAX. The sponsor should consult with CVM prior to conducting the pivotal
bioequivalence study if the assay is unable to quantify samples to 3 half-lives.

Maximum sampling time efficiency may be achieved by conducting a pilot investigation.
The pilot study should identify the general shapes of the test and reference curves, the
magnitude of the difference in product profiles, and the noise associated with each blood
sampling time (e.g., variability attributable to assay error and the variability between
subjects, for parallel study designs, or within subjects, for crossover study designs). This
information should be applied to the determination of an optimum blood sampling
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schedule. Depending upon these variability estimates, it may be more efficient to cluster
several blood samples rather than to have samples which are periodically dispersed
throughout the duration of blood sampling.’

Protein Binding

In general, product bioequivalence should be based upon total (free plus protein bound)
concentrations of the parent drug (or metabolite, when applicable). However, if nonlinear
protein binding is known to occur within the therapeutic dosing range (as determined
from literature or pilot data), then sponsors may need to submit data on both the free and
total drug concentrations for the generic and pioneer products.

Similarly, if the drug is known to enter blood erythrocytes, the protocol should address
the issue of potential nonlinearity in erythrocyte uptake of the drug administered within
the labeled therapeutic dosing range.

The bioequivalence protocol or completed study report should provide any information
available from the literature regarding erythrocyte uptake and protein binding
characteristics of the drug or drug class, including the magnitude of protein binding and
the type of blood protein to which it binds.

Subject Number

Pilot studies are recommended as a means of estimating the appropriate sample size for
the pivotal bioequivalence study. Estimated sample size will vary depending upon
whether the data are analyzed on a log or linear scale. Useful references for sample size
estimates include Westlake*, Hauschke®, and Steinijans6.

Cross-over and Parallel Design Considerations

A two-period cross-over design is commonly used in blood level studies. The use of
cross-over designs eliminates a major source of study variability: between subject
differences in the rates of drug absorption, drug clearance, and the volume of drug
distribution.

In a typical two-period cross-over design, subjects are randomly assigned to either
sequence A or sequence B with the restriction that equal numbers of subjects are initially
assigned to each sequence. The design is as follows:

Sequence A Sequence B
Period 1 Test Reference
Period 2 Reference Test
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A crucial assumption in the two-period cross-over design is that of equal residual effects.
Unequal residual effects may result, for example, from an inadequate washout period.
Another assumption of the cross-over (or extended period) design is that there is no
subject by formulation interaction. In other words, the assumption is that all subjects are
from a relatively homogeneous population and will exhibit similar relative bioavailability
of the test and reference products. If there are subpopulations of subjects, such that the
relationship between product bioavailability is a function of the subpopulation within
which they are being tested, then a subject by formulation interaction is said to exist.

A one-period parallel design may be preferable in the following situations:

a. The drug induces physiological changes in the animal (e.g., liver microsomal enzyme
induction) which persist after total drug clearance and alter the bioavailability of the
product administered in the second period.

b. The drug has a very long terminal elimination half-life, creating a risk of residual drug
present in the animal at the time of the second period dosing.

c. The duration of the washout time for the two-period cross-over study is so long as to
result in significant maturational changes in the study subjects.

d. The drug follows delayed or prolonged absorption (flip-flop kinetics?), where the slope
of the [[beta]]-elimination phase is dictated by the rate of drug absorption rather than the
rate of drug elimination from one or both products.

Other designs, such as the two-period design with four treatment sequences (Test/Test,
Reference/Reference, Test/Reference and Reference/Test) or the extended period design
may be appropriate depending on the circumstances. The use of alternative study designs
should be discussed with CVM prior to conducting the bioequivalence study. Pilot data or
literature may be used in support of alternative study designs.

. Duration of Washout Time for Cross-over Study

For drugs which follow a one or two compartment open body model, the duration of the
washout time should be approximately 10x the plasma apparent terminal elimination
half-life, to provide for 99.9% of the administered dose to be eliminated from the body.

If more highly complex kinetic models are anticipated (e.g., drugs for which long
withdrawal times have been assigned due to prolonged tissue binding), or for drugs with
the potential for physiologic carryover effects, the washout time should be adjusted
accordingly.

The washout period should be sufficiently long to allow the second period of the cross-
over study to be applicable in the statistical analysis. However, if sequence effects are
noted, the data from the first period may be evaluated as a parallel design study.

15



6. Pivotal Parameters for Blood Level Bioequivalence

The sponsor is encouraged to calculate parameters using formulas which involve only the
raw data (i.e., so-called model independent methods).

a. Area Under the Curve (AUC) Estimates

The extent of product bioavailability is estimated by the area under the blood
concentration vs time curve (AUC). AUC is most frequently estimated using the linear
trapezoidal rule. Other methods for AUC estimation may be proposed by the sponsor and
should be accompanied by appropriate literature references during protocol development.

For a single dose bioequivalence study, AUC should be calculated from time 0 (predose)
to the last sampling time associated with quantifiable drug concentration AUC(0-LOQ).
The comparison of the test and reference product value for this noninfinity estimate
provides the closest approximation of the measure of uncertainty (variance) and the
relative bioavailability estimate associated with AUC(0-INF), the full extent of product
bioavailability”.

The relative AUC values generally change very little once the absorption of both
products has been completed®®. However, because of the possibility of multifunctional
absorption kinetics, it can not always be determined when the available drug has been
completely absorbed. Therefore, CVM recommends extending the duration of sampling
until such time that AUC(0-LOQ)/AUC(0-INF) > = 0.80. Generally, the sampling times
should extend to at least 3 multiples of the drug's apparent terminal elimination half-life,
beyond the time when maximum blood concentrations are achieved.

AUC(0-INF)should be used to demonstrate that the concentration-time curve can be
quantitated such that AUC(0-LOQ)YAUC(0-INF) >= 0.80. The method for estimating the
terminal elimination phase should be described in the protocol and the final study report.
The AUC(0-LOQ)/AUC(0-INF) is calculated to determine whether AUC(0-LOQ)
adequately reflects the extent of absorption.

The sponsor should consult with CVM if AUC(0-LOQ)/AUC(0-INF) is determined to be
<0.80. If AUC(0-LOQ)/AUC(0-INF) is <0.80, then a multiple dose study to steady state
may be needed to allow an accurate assessment of AUC(0-INF) (where AUC(0-INF) =
AUC(0-t) at steady state and t is the dosing interval).

In a multiple dose study, the AUC should be calculated over one complete dosing interval
AUC(0-t). Under steady state conditions, AUC(0-t) equals the full extent of
bioavailability of the individual dose AUC(0-INF) assuming linear kinetics. For drugs
which are known to follow nonlinear kinetics, the sponsor should consult with CVM to
determine the appropriate parameters for the bioequivalence determination.

b. Rate of Absorption

The rate of absorption will be estimated by the maximum observed drug concentration
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(CMAX) and the corresponding time to reach this maximum concentration (TMAX).

When conducting a steady-state investigation, data on the minimum drug concentrations
(trough values) observed during a single dosing interval (CMIN) should also be collected.
Generally, three successive CMIN values should be provided to verify that steady-state
conditions have been achieved. Although CMIN most frequently occurs immediately
prior to the next successive dose, situations do occur with CMIN observed subsequent to
dosing. To determine a steady state concentration, the CMIN values should be regressed
over time and the resultant slope should be tested for its difference from zero.

¢. Determination of Product Bioequivalence

Unless otherwise indicated by CVM during the protocol development for a given
application, the pivotal bioequivalence parameters will be CMAX and AUC(0-LOQ) (for
a single dose study) or AUC(0-t) (for a multiple dose study). To be indicative of product
bioequivalence, the pivotal metrics should be associated with confidence intervals which
fall within a set of acceptability limits (see Statistical Analysis section of this Guidance.

The sponsor and CVM should agree to the acceptable bounds for the confidence limits
for the particular drug and formulation during protocol development.

If studies or literature demonstrate that the pioneer drug product exhibits highly variable
kinetics, then the generic drug sponsor may propose alternatives to the generally
acceptable bounds for the confidence limits.

TMAX in single dose studies and CMIN in multiple dose studies will be assessed by
clinical judgment.

D. Statistical Analysis

CVM advocates the use of 90% confidence intervals, as the best available method for
evaluating bioequivalence study data. Papers by Schuirmann'® and Westlake* compare various
methodologies for assessing drug product equivalence and describe the confidence interval
approach.

The confidence interval approach should be applied to the individual parameters of interest
(e.g., AUC and CMAX). The sponsor may use untransformed or log transformed data.
However, the choice of untransformed or log transformed data should be made by the sponsor
with concurrence by the Center prior to conducting the study.

1.  Untransformed Data

A discussion of how the confidence interval approach should be applied to (normally
distributed) untransformed data from a two-period crossover design is given below.
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If we let —X— - be the mean for the test drug in period 1, j)—(-n the mean for the test drug
in period 2, and }Zm and —X—Rz the respective means for the reference drug, then the

estimates for the drugs averaged over both periods are X, = (1/ 2)( Xt sz) for the
test drug and X:= {1/ 2)()(R1 + Xm) for the reference drug. Although both sequence

groups usually start with the same number of animals, the number of animals in each
sequence group (nu and ng) that successfully finish the study may not be equal. The

formulas above utilize the marginal or least squares estimates of pr and pg, the
corresponding means in the target population. These means are not a function of the
sample size in each sequence.

An analysis of variance is needed to obtain the estimate of o2, the error variance. The estimator,
sz, which will be used in the calculation of the 90% confidence interval should be obtained from
the "error" mean square term found in the following ANOVA table.

Source Degrees of Freedom
Sequence 1

Animal (Seguence) na+ng-2

Periocd 1

Formulation 1

Error na+ng—-2

Total 2npa+2ng-1

Lower and upper 90% confidence intervals are then found by formulas based on Student's
t-distribution.

[ 1 1

L= (X X R)”‘ Ly ny20055y5 . + P
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Iy 1 1

UZ(XT—XR)+ tn;nfz;o.oss 9 ;l:"!"}_/l;

The procedure of declaring two formulations bioequivalent if the 90% confidence
interval is completely contained in some fixed interval, is statistically equivalent to
performing two one-sided statistical tests (o = .05) at the end-points of the interval.

Consider the following example withL =3, U =17, }T =110 and }R = 100. By the

traditional hypothesis testing approach, the result would be considered statistically
significant since the confidence interval does not include 0. Using the confidence interval

approach, the entire confidence interval lies within 17% of ;?R . (The lower end of the
confidence interval lies within L/ -)_(-R =3/100 = 3% of }R , while the upper end of the

confidence interval lies within U/ —)?R =17/100 = 17% of —)—(_‘R .) If it were determined

by CVM that only differences larger than 20% were biomedically important, then using
the confidence interval approach the results of this study would be considered adequate to
demonstrate bioequivalence.

Now consider an example with L =-4, U =24, }—T =110 and }R = 100. In this case,
by the traditional hypothesis testing approach the result would not be considered
statistically significant since the confidence interval includes 0. However, the confidence
interval extends as far as 24% from Xa- (The lower end of the confidence interval lies

within L/ -)_(_R = -4/100 = -4% of ;?R , while the upper end of the confidence interval
extends to U/ }?R =24/100 = 24% of —)?R .) If it were determined by CVM that only

differences larger than 20% were biomedically important, then the results of this study
would be considered inadequate to demonstrate bioequivalence, since the entire

confidence interval is not within 20% of 'X—R .

. Logarithmically transformed data

This section discusses how the 90% confidence interval approach should be applied to
log-transformed data. In this situation the individual animal AUC and CMAX values are
log-transformed and the analysis is done on the transformed data. For a two-period
crossover study, as described in D.1, the ANOVA model used to calculate estimates of
the error variance and the least square means are identical for both transformed and
untransformed data. The procedural difference comes after the lower and upper 90%
confidence intervals are found by formulas based on Student’s t-distribution.

The lower and upper confidence bounds of the log-transformed data will then need to be
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back-transformed in order to be expressed on the original scale of the measurement. One
thing to keep in mind when moving between the logarithm scale and the original scale is
that the back-transformed mean of a set of data that has been transformed to the
logarithm scale is not strictly equivalent to the mean that would be calculated from the
data on the original scale of measurement. This back-transformed mean is known instead
as the geometric mean.

It may help to see the calculations involved. If the AUC from each animal has been
transformed to the logarithm scale, we can express the transformed AUC as LnAUC.
Then the mean on the logarithm scale is as follows:

— > LnAUC
LnAUC, = Z ——-n—-i where the subscript # represents the AUC determinations for

i=]
the test article, i is the AUC of the ith animal, and # is the total number of animals
receiving the text article. When this mean is back-transformed, it becomes the geometric
(ac) | | g
mean: € . This geometric mean will be on the original scale of the
measurement. It will be close to but not exactly equal to the mean obtained on the
original scale of the measurement,

The back-transformation of the confidence bounds is accomplished in the following way:

Lower bound (expressed as a = L

percentage) (e - 1) x100

Upper bound (expressed as a = U

percentage) (e - 1) x100

Where L isthe lower 90% confidence interval as

given in Section III D 1 and calculated on
the log-transformed data;

U  is the upper 90% confidence interval as
given in Section III D 1 and calculated on
the log-transformed data.

As an example, consider the data for AUC from a hypothetical crossover study in the
following table:

Reference Article Test Article

Animal Crossover AUC LogAUC AUC LogAUC

20



Sequence

1 1 518.0 6.25 317.8 5.76
2 1 454.9 6.12 465.0 6.14
3 1 232.8 5.45 548.4 6.31
4 1 311.1 5.74 334.8 5.81
5 2 340.4 5.83 224.7 5.41
6 2 497.7 6.21 249.2 5.52
7 2 652.0 6.48 625.4 6.44
8 2 464.1 6.14 848.7 6.74
Mean 433.8 6.03 451.7 6.02
Standard deviation 133.3 0.33 2143 0.47
Geometric mean 414.7 410.5

The statistics for AUC will be calculated from the log-transformed data. In this example,
L, the lower 90% confidence interval calculated on the log scale is -0.395. U, the upper
90% confidence interval calculated on the log scale is 0.372. To back-transform these

intervals and express them as percentages, we do the following:

Back-transformed lower bound:

("7 =1)x100= (0,674 ~1)x 100 = (- 0.326) x 100 = ~32.6%

Back-transformed upper bound:

(&7~ 1)x100 = (1.451-1)x 100 = (0.451)x 100 = 45.1%
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Therefore the lower end of the confidence bound lies within -32.6% of the geometric
mean of the reference article, while the upper end of the confidence interval lies within
45.1% of the geometric mean of the reference article. If it were determined by CVM
that the acceptable confidence bound was 80% t0125% of the geometric mean of the
reference article in order to demonstrate bioequivalence, then the back-transformed lower
bound can be as low as -20% and the back-transformed upper bound can be as high as
25%. In this example, we would determine that the study had not demonstrated an
acceptable level of bioequivalence between the test article and the reference article.

A more detailed derivation of these expressions for upper and lower confidence bounds is
found in the Appendix.

The width of the confidence interval is determined by the within subject variance (between
subject variance for parallel group studies) and the number of subjects in the study. In general,
the confidence interval for untransformed data should be 80-120% (the confidence interval
should lie within + 20% of the mean of the reference product). For logarithmically transformed
data, the confidence interval is generally 80-125% (the confidence interval should lie within
—20% to +25% of the mean of the reference product). The sponsor and CVM should determine
the acceptable bounds for confidence limits for the particular drug and formulation during
protocol development.

IV. PHARMACOLOGIC END-POINT STUDIES

Where the direct measurement of the rate and extent of absorption of the new animal drug in
biological fluids is inappropriate or impractical, the evaluation of a pharmacologic end-point
related to the labeled indications for use will be acceptable.

A. General Design Aspects

Typically the design of a pharmacologic end-point study should follow the same general
considerations as the blood level studies. However, specifics such as the number of subjects or
sampling times will depend on the pharmacologic end-point monitored. The parameters to be
measured will also depend upon the pharmacologic end-points and may differ from those used in
blood level studies. As with blood level studies, when pharmacologic end-point studies are used
to demonstrate bioequivalence, a tissue residue study will also be required in food-producing
animals.

B. Statistical Analysis

For parameters which can be measured over time, a time vs effect profile is generated, and
equivalence is determined with the method of statistical analysis essentially the same as for the
blood level bioequivalence study.

For pharmacologic effects for which effect vs time curves can not be generated, then alternative
procedures for statistical analysis should be discussed with CVM prior to conducting the study.
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V. CLINICAL END-POINT STUDIES

If measurement of the drug or its metabolites in blood, biological fluids or tissues is
inappropriate or impractical, and there are no appropriate pharmacologic end-points to monitor
(e.g., most production drugs and some coccidiostats and anthelmintics), then well-controlled
clinical end-point studies are acceptable for the demonstration of bioequivalence.

A. General Design Aspects

Generally, a parallel group design with three treatment groups should be used. The groups should
be a placebo (or negative) control, a positive control (reference/pioneer product) and the test
(generic) product. The purpose of the placebo (or negative) control is to confirm the sensitivity
or validity of the study.

Dosage(s) approved for the pioneer product should be used in the study. Dosage(s) should be
selected following consultation with CVM and should reflect consideration for experimental
sensitivity and relevance to the common use of the pioneer product.

B. Subject Characteristics and Data Collection

Studies should generally be conducted using the target animal species, with consideration for the
sex, class, body weight, age, health status, and feeding and husbandry conditions, as described on
the pioneer product labeling. In general, the length of time that the study is conducted should be
consistent with the duration of use on the pioneer product labeling.

In general, the response(s) to be measured in a clinical end-point study should be based upon the
labeling claims of the pioneer product and selected in consultation with CVM. It may not be
necessary to collect data on some overlapping claims (e.g., for a production drug which is added
at the same amount per ton of feed for both growth rate and feed efficiency, data from only one
of the two responses need be collected).

C. Statistical Analysis

When considering sample size, it is important to note that the pen, not the individual animal, is
often the experimental unit.

As with blood level bioequivalence studies, CVM is advocating the use of 90% confidence
intervals as the best method for evaluating clinical end-point studies. The bounds for confidence
limits (e.g., + 20% of the improvement over placebo [or negative] control) for the particular drug
should be agreed upon with CVM prior to initiation of the study.

The analysis should be used to compare the test product and the reference product. In addition, a
traditional hypothesis test should be performed comparing both the test and reference products
separately to the placebo (or negative) control. The hypothesis test is conducted to ensure that the
study has adequate sensitivity to detect differences when they actually occur. If no significant
improvement (o = .05) is seen in the parameter (i e., the mean of the test and the mean of the
reference products are each not significantly better than the mean of the placebo [or negative]
control), generally, the study will be considered inadequate to evaluate bioequivalence.
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Assuming that the test and reference products have been shown to be superior to the placebo (or
negative) control, the determination of bioequivalence is based upon the confidence interval of
the difference between the two products.

Some clinical end-point studies may not include a placebo (or negative) control for ethical and/or
practical considerations. If the placebo is omitted, then the response(s) to the test and reference
products should each provide a statistically significant improvement over baseline.

If the results are ordered categorical data (e.g., excellent, good, fair or poor), a non-parametric
hypothesis test of no difference between test product and placebo (or negative) control and
between the reference product and placebo (or negative) control should be performed. As above,
if these tests result in significant differences between the test product and control and the
reference product and control, then a non-parametric confidence interval on the difference
between the test and reference products is calculated.

Another acceptable approach for categorical data is to calculate the confidence interval on the
odds ratio between the test and reference products after showing that the test and reference
products are significantly better than the control'.

VI. HUMAN FOOD SAFETY CONSIDERATIONS

The toxicology and tolerance developed for the pioneer animal drug are applied to generic copies
of the drug.

The Panel on Human Food Safety at the 1993 Veterinary Drug Bioequivalence Workshop
addressed tissue residue depletion studies for generic animals drugs’. The Center has concluded
that in addition to a bioequivalence study, a tissue residue depletion study should be conducted
for approval of a generic animal drug product in a food-producing species. Two drug products
may have the same plasma disposition profile at the concentrations used to assess product
bioequivalence, but may have very different tissue disposition kinetics when followed out to the
withdrawal time for the pioneer product. Therefore, to show the withdrawal period at which
residues of the generic product will be consistent with the tolerance for the pioneer product, a
tissue residue depletion study is necessary.

The results of a bioequivalence study or tissue residue depletion study in one animal species can
not generally be extrapolated to another species. Possible species differences in drug partitioning
or binding in tissues could magnify a small difference in the rate or extent of drug absorbed into
a large difference in marker residue concentrations in the target tissue. Therefore, for a pioneer
product labeled for more than one food-producing species, a bioequivalence study and a tissue
residue depletion study will generally be requested for each major food-producing species on the
label.

A traditional withdrawal study, as described in CVM's guidance number 3, "General Principles
for Evaluating the Safety of Compounds Used in Food-Producing Animals," is considered the
best design for collecting data useful for the calculation of a preslaughter withdrawal period for
drugs used in food-producing animals. In the traditional withdrawal study, twenty animals are
divided into four or five groups of four to five animals each. Groups of animals are slaughtered
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at carefully preselected time points following the last administration of the test product and the
edible tissues are collected for residue analysis. A statistical tolerance limit approach is used to
determine when, with 95% confidence, 99% of treated animals would have tissue residues below
the codified limits.

For purposes of calculating a withdrawal period for a generic animal drug, only the generic
product would be tested (i.e., not the pioneer product), and only the marker residue in the target
tissue would be analyzed.

Other study designs will be considered on a case-by-case basis. Sponsors are encouraged to
submit the proposed tissue residue depletion protocol for CVM concurrence before proceeding
with the withdrawal study.

The generic animal drug will be assigned the withdrawal time supported by the residue depletion
data, or the withdrawal time currently assigned to the pioneer product, whichever is the longer.

The generic animal drug sponsor may request a shorter withdrawal period for the generic product
by supplementing the ANADA and providing tissue residue data necessary to support the shorter
withdrawal period request. Such a supplement will be reviewed under the agency's policy for
Category II supplements. For a Category Il supplement, a reevaluation of the safety (or
effectiveness) data in the parent application (i.e., the pioneer NADA) may be required (21 CFR
514.106 (b) (2)). The Center will ordinarily approve a request for a shorter withdrawal period
when the residue data are adequate and when no other human food safety concerns for the drug
are evident.

Under 21 CFR 514.1(b)(7), applications are required to include a description of practicable
methods for determining the quantity, if any, of the new animal drug in or on food, and any
substance formed in or on food because of its use, and the proposed tolerance or withdrawal
period or other use restrictions to ensure that the proposed use of the drug will be safe. For
certain drug products, a tissue residue depletion study is not needed to ensure that residues of the
test product will be consistent with the codified drug tolerance at the withdrawal time assigned to
the reference product. These include but may not be limited to products for which a waiver of in
vivo bioequivalence testing is granted, and products for which the assay method used in the
blood level bioequivalence study is sensitive enough to measure blood levels of the drug for the
entire withdrawal period assigned to the reference product. Other requests for waiver of the
tissue residue study will be considered on a case-by-case basis.

CVM will not request that the assay methodology used to determine the withdrawal period for
the generic product be more rigorous than the approved methodology used to determine the
existing withdrawal period for the pioneer product. If an analytical method other than the
approved method of analysis is used, the generic sponsor should provide data comparing the
alternate method to the approved method.
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APPENDIX: Confidence Bounds on the Logarithm Scale

We want to develop an expression for the confidence bound of the difference between the
pharmacokinetic parameter for the test treatment and the reference treatment, expressed as a
percentage of the reference treatment. This bound is derived from the 90% confidence interval
of the difference between the mean of the test treatment and the mean of the reference treatment.
This appendix addresses the case when the data analysis used to calculate the 90% confidence
interval has been done with the natural log of the pharmacokinetic parameter as the dependent
variable.

For purposes of this illustration we will use Area Under the Curve (AUC) as the pharmacokinetic
parameter.

Notation and Distributional Assumptions:;

Area under the Curve for Reference Treatment A UCR )]
Area under the Curve for Test Treatment A UCT 2)
Natural log of AUC LnAUC 3)
~ 2 N 2 “4)
LnAUC, N(u ,o) and LnAUC N0
— 2, LnAUC, )
LnAUC T = z; n l which estimates IUT , similarly for IU R
=
— (6)
LnAUCT .
( ) is the geometric mean of A UCT to be denoted by ,LlT ,
similarly for lU R
Calculation of the Confidence Interval:
(7

The 90% Confidence Interval of ( H-HU R) is denoted by (L, U) and is

calculated from
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L=(LnAUC, ~IndUC,)+ o3 05X 8 \/_;. [_1__ + _}_J

U =(Lnauc, - LndUC, )~ ty opo2s 05 S‘/%(_L+_}_J
4 g nA ]/lB

Manipulating This Expression Gives:

L < ’uT_/uR < U
L < _ < U
H
e GB/IT p e
< ; < U
e £y e
H,
eL*l < &_1 < eU_1
K,
eL_l < #T_luR < eU”l
H,

Expressed As A Percentage:

(e"-1)x100 = {ﬂ;ﬂk]xmo © (e”-1)x100

R

®

®

(10)

(11

(12)

(13)
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Rockville MD 20857
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Dear Sir or Madam:

This is the sixth in a series of policy letters regarding the implementation
Of the Generic Animal Drug and Patent Term Restoration Act (GADPTRA), which
was signed into law on November 16, 1988.

We are introducing two policy statements (refer to attachment) which address
our continuing implementation of the new law. The policy statements are
entitled as follows:

1) "withdrawal Period for Generic Animal Drug Products"

2) "Eligibility of a New Salt or Ester of a Pioneer Animal Drug for an
ANADA"

The first policy statement, "Withdrawal Period for Generic Animal Drug
Products", is a revision of the policy statement entitled "Withdrawal Period
for Generic Drugs” which was issued with our third policy letter dated
August 2, 1989. The revised statement replaces the 8-2-89 statement.

We welcome comments and questions from all interested parties. If any
changes are made, the revised policy statements will be placed on public
display, and a notice of availability will be published in the FEDERAL
REGISTER.

Comments on the policy statements may be submitted to:
Dockets Management Branch
HFA-305, Room 4-62
Food and Drug Administration
— 5600 Fishers Lane
~. Rockville, MD 20857

We will continue to announce the availability of our policy statements
regarding the new law.

Sincerely yours,

zpw-.u. eefan ]

. 5vaerald B. Guest, DVM
’ Director, Center for
Veterinary Medicine

Attachment




1) Withdrawal Period for Generic Animal Drug Products

A generic animal drug product will ordinarily be granted the same
withdrawal period as the pioneer product if bicequivalence, using
blood level data, is demonstrated. However, if the time for blood

concentrations to decline to the limit of detection is longer for the

generic product than the reference (pioneer) product then a tissue
residue study may be  required. ‘

If bioequivalence is demonstrated using pharmacological or clinical
endpoint studies, then the generic sponsor must ordinarily collect
tissue residue depletion data to establish the appropriate withdrawal
period.

The withdrawal period established in the tissue residue study need
not be the same as the withdrawal period for the pioneer drug.

If the generic sponsor submits a tissue residue study, and the data
indicate that the withdrawal period is longer than for the pioneer
product, then the generic product will be given the longer

withdrawal time. However, under an abbreviated new animal drug
application (ANADA), a generic product will not be assigned a shorter
withdrawal period than the pioneer product.

The sponsor may attempt to establish a shorter withdrawal period
for the generic product by filing a supplement to the approved
ANADA. The supplement will be a Category I supplement, as
defined_in CVM's policy on supplemental applications. For a Category
II supplement, a re-evaluation of the safety (or efficacy) data in the
parent application (i.e. pioneer NADA) may be required.

The generic sponsor should use the approved method of analysis in
its tissue residue study, even if the approved method has changed
since the original approval. If an analytical method other than the
approved method of analysis is used, the generic sponsor must

provide data,comparing the alternate method to the approved
method.
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' 2) Eligibility of A New Salt or Ester of a Pioneer

nim f

As part of the requirement of an abbreviated new animal drug
application (ANADA), the generic sponsor must show that the active
ingredient of the proposed generic product is the same as the active
ingredient of the reference (pioneer) product. For saits and esters,
the "same" active ingredient is interpreted to mean the same sailt or
ester form of the new animal drug in the finished animal drug
product prior to its administration. A product that contains a
different salt or ester form of the same drug in the finished animal
drug product will be considered to contain a different active
ingredient.

Because the Agency considers a different salt or ester to be a
different "active ingredient, suitability petitions seeking permission
to file an ANADA for a different salt or ester from that of the
pioneer product can not be approved, unless the petition seeks a
change in one active ingredient in a combination product (or in a feed
use combination) and the different salt or ester is previously
approved or is not a new animal drug as defined by the Federal Food,
Drug, and Cosmetic Act. An ANADA seeking approval of a different
salt or ester in a product that contains a single new animal drug

will not be accepted.
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Rockviile nul 2007

March 20, 1991

Dear Sir or Madam-

This is the seventh in a series of policy letters regarding the implementation
the Generic Animal Drug and Patent Term Restoration Act (GADPTRA), which
was signed into law on November 16, 1988,

We are introducing four policy statements (refer to attachment) which addrass
our continuing implementation of the new law. The palicy statements are
entitled as follows:

1) "Guidance for Analytical Methods for ANADA's"
2) "Hybrid Applications™

3) "ANADA's, NADA's and Supplemental Approvals for
Subtherapeutic Antibiotics"

4) "Waivers of In Vivo Bioequivalence Studies for Topical Products”

We welcome comments and questions from all interested parties. If any
changes are made, the revised policy statements will be placed on public
dispiay, and a notice of availability will be published in the FEDERAL
REGISTER.

Comments on the policy statements may be submitted to:

Dockets Management Branch
HFA-305, Room 4-62
Food and Drug Administration
~ 5600 Fishers Lane -
= Rockville, MD 20857

We will continue to announce the availability of our policy statements regaici -
the new law.

Sincerely yours,

- e,
Coclned M [t
o~ Geraid B. Guest, DVM
Director, Center for
Veterinary Medicine
Attachment

T &, Food and D ~dmenia. o .




1) GUIDANCE FOR ANALYTICAL METHODS FOR ANADA's

Sponsors of abbreviated new animal drug applications (ANADA's)
should discuss any questions or problems cancerning analytical
methodology with CVM before undertaking pivotal bioequivalence or
residue studies. Early discussion of the issues relevant to analytical
methods can . lead to the solution of any actual or potential
analytical problems which could iavalidate the animal drug studies.

The purpose of this guidance is to -outline technical items that
should be addressed when developing and validating analytical
methods for bicequivalence studies for generic animat drugs.
Details on the requirements for analytical methods are specified in
the "Guideline for the Approval of a Method of Analysis for -
Residues, available from CVM's Industry Information Staff.

The guidance presented here is not intended to specify the
techniques that should be used in developing or validating analyticat
methods. Rather, the guidance is intended to characterize the type
of information needed to validate analytical methods. The technology
used to develop an analytical method and the tests and experiments
used to establish the performance characteristics of the analytical
method are the decision of the drug sponsor.

In general, there are six important aspects that should be addressed
in assessing method performance:

1. The concentration range of the analyte, or any designated
metabolite. and demonstration of linearity over the concentration
range. “This range can be determined by conducting recovery studies
using the sample and method.

2.-The limit of detection (LODY. This is the minimum level of the
marker drug in the target matrix that can be discriminated from
background to some level of statistical confidence. The 95%
confidence level is typically used.

3. The limit of guantitation (LOQ)}. This is the minimum level of
marker drug in the target matrix that can be quantitated to some

level of statistical confidence. The 95% confidence level is typically
used.

.




4. Accuracy: This is usually determined at various drug
concentrations in the target matrix within the concentration range
of the method. “Accuracy” is also referred to as “recovery.”

5. Specificity. This is an estimate of the extent to which the. method
responds only to’ the drug of interest. Specificity should also assess
interferences that may be caused by potential degradation products

and/or the matrix, e.g. tissue, feed, ‘blood, and urine.

6. Reproducibility. This is an estimate of precision. This is usually
expressed as a coefficient of variation or relative standard
deviation.

FDA reviewers will evaluate the data on the above six items to

establish whether the proposed method is scientifically sound and is

appropriate for the intended measurement. ltems 1 through 6 above

- should be the basic elements in a validation plan for analytical
methods that are either newly developed or are newly modified

versions of existing methods.

If existing methods which have been previously satisfactorily
validated are to be used verbatim, then quality assurance procedures
should be established to assure that the method is operating in a
state of control every time the method is used in a study. In this
case, the FDA reviewer would typically verify that a quality
assurance (QA) procedure has been developed and is part of the
operational instructions for the method. Good quality assurance
procedures do not have to be elaborate or complicated. The core of a
quality _assurance plan is the types of control samples, materials
and techniques that are used to assess that the method is T
performing satisfactorily. The purpose of the controis is to show
that the equipment and reagents are performing as intended, and that
the method is responding acceptably to the analyte and is free of
interferences. All validated methods should have a quality assurance

assessment as part of the standard operating procedures (SOP's) for
the method application.



' 2) HYBRID APPLICATION

Section 512(n){3) of the act provides for suitability petitions which
may be filed to request permission to submit an abbreviated new
animal drug application (ANADA) for certain -changes .in the listed
(pioneer) animal drug. The suitability petition can be approved only
if the proposed changes do not require investigations other than
bioequivalence or tissue residue for approval of the new product.
However, an applicant may -wish' to make a modification in an
approved animal drug, which would require investigations. beyond
bicequivalence and tissue residue studies. For example, an applicant
may wish to obtain approval of a new indication-for a listed animal
drug.

Following the approval of an ANADA, the holder of the approved
ANADA may seek approval of a supplemental application tnat
contains reports of clinical investigations needed for approval of
the new indication. Because such a supplement would require the.
review of data, FDA would treat it as a submission unaer section
512(b)(1) of the act.

An applicant may also wish to seek approval of, for example, a new
dosage form of a listed animal drug that requires the review of
investigations. The statute could be interpreted to require such an
applicant to first obtain approval of an ANADA for the listed animal
drug's approved dosage form, and then file a 512(b)(1) supplement to
the approved ANADA containing clinical data to obtain approval of
the new_dosage form. {f the applicant did not first obtain an ANADA
for the approved dosage form, the applicant could be required to
submit a full new animal drug appfication (NADA) under section -
512(b)(1) of the act for the new dosage form and duplicate the-basic
safety and effectiveness studies conducted on the listed animal
drug. FDA has concluded that such an interpretation would be
inconsistent with the legislative purposes of the 1988 Amendments
because it would serve as a disincentive to innovation and would
require needless duplication of research.

FDA believes that a more consistent, less burdensome interpretation
of the 1988 Amendments is to allow a generic applicant to submit a
512(bX1) application for a change in an already approved animal
drug that requires ihe submission and review of investigations
conducted by or for the applicant, without first obtaining approval




of an ANADA for a duplicate of the listed animal drug. Therefore,
FDA proposes to accept applications for changes requiring the
review of investigations conducted by or for the applicant, including
changes in dosage form, strength, route of administration, and
active ingredients (in a combination product), as well as new
indications and new species. These applications will be known as
"hybrid" applications. Like similar supplements to approved
ANADA's, these applications will rely on the approval of the listed
animal drug, together with the data needed to support the change.
The applicant will thus be relying on the approval of the listed
animal drug only to the extent that such reliance would be atlowed
under section 512(n) of the act: to establish the sdfety and
effectiveness of the underlying .animal drug. FDA notes, however,
that it will not accept such an application for an animal drug that
differs from the listed animal drug only in that its extent of
absorption is significantly less than that of the listed animal drug.

An application that relies in part on the approval of a listed animal
drug, is, for this purpose, cansidered an application described in
section 512(b)(2) and must make a certification as to any relevant
patents that claim the listed animal drug. . In addition, the date of
submission and effective approval of these applications may, under
section 512(c)(2)(D), be delayed to give effect to any patent or
period of exclusivity accorded the listed animal drug.

Because these hybrid applications will be reviewed in part as
applications under section 512(b)(1) of the act, they will be subject
to the statutory and regulatory requirements applicable to such
applications, including the patent submission requirements of
sectionis 512(b)(1) and (c)(3) of the act, and may be eligible for. 3
years of exclusivity under sections 512(c)(2)(F)(ii) and (iii} of the
act.

The exact requirements for a hybrid application will depend upon
the proposed new animal drug product in question. However, in
general, the hybrid application may include a bioequivalence study,
tissue residue study, and the additional studies the Center deems
necessary for approval of the innovative product.




All applicants ~hould consult with CVM to determine the types of
studies required for approval of the hybrid application. The general
content and format described for the. ANADA in the second generic
policy letter (dated June 7, 1989) can be used for submission of the .
hybrid application. However, the environmental assessment should
follow the requirements for the 512(b)(1) supplemental application.




TAL APPROVALS FOR

kqroun

FDA regulation 21 CFR 558.15 provides that new animal drug
applications (NADAs) for the subtherapeutic use of antimicrobials in
animal feed would not be approved after specified dates in 1973
unless specific data were submitted to resolve questions concerning
transferable resistance. FDA has, since 1973, not approved NADAs

~ for subtherapeutic use of drugs containing penicillin or the
tetracyclines, including combinations® containing those drugs. This
restriction has applied both to original NADAs and those filed under
the Drug Effectiveness Study Implementation. (DESI) program. These
drugs are the subject of notices of opportunity for hearing (NOOHS),
published in 1977, on FDA's proposal to withdraw their approvais.

ANADAs

Drugs for subtherapeutic use that contain penicillin and the
tetracyclines that have been approved for safety and
effectiveness are eligible to be, and are, "listed" drugs under the
Generic Animal Drug and Patent Term Restoration Act
(GADPTRA) of 1988. A drug that was subject to the DESI review
is "approved for safety and effectiveness” if FDA, based upon its
review of, for example, a DESI-conforming supplemental
application, has approved the application. Listed drugs can be
the subject of abbreviated new. animal drug applications
(ANADAs) unless FDA has issued a notice of hearing (NOH)
concerning such drugs. Because NOHs have not been issued for
drugs providing for subtherapeutic use of penicillin and the
tetracyclines, ANADAs for those drugs that have been approved
for safety and effectiveness can be submitted and approved
under the 1988 Act starting January 1, 1991.

NADA's

FDA will continue to refuse to approve original applications for
drugs providing for subtherapeutic use of penicillin and the

tetracyclines, pending resoclution of the resistance transfer
ISsues.




lement; lication

Consistent with the provisions of 21 CFR 558.15, FDA has, since
1973, not approved supplemental applications for new uses of
penicillin and tetracycline containing drugs for subtherapeutic
use, although the agency has approved certain other kinds of
supplemental applications for such drugs. "New uses” refers to

new combinations,* new indications and use in additional
species.

FDA has concluded that 21 CFR 558.15 requires the agency to
continue to refuse to approve supplemental applications
(including supplements to NADA's, ANADA's, and hybrid
applications) for new uses of penicillin- and tetracycline-
containing drugs for subtherapeutic use, pending resolution of
the resistance transfer issues. '

However, FDA will continue to consider the following types of
NADA or ANADA supplements for changes relating to the
manufacture of drug products currently listed in 21 CFR 558.15:

- Butk drug shipments

- Changes in:
- repacking operations
- containers -- size, style, material, type
- equipment (for any operation in the manufacturing process)
- batch sizes
- analytical control procedures {for the new drug substance,
raw materials, and finished dosage form)
—manufacturing processes
= - new technology
- new equipment
- revision of procedures
record keeping
reprocessing/reworking
raw materials/specifications
- product siorage requirements
- new drug substance synthesis or fermentation

1

4

t

- Addition of alternate sources of the new drug substance

- Addition of alternate manuyfacturing, packaging, labeling and
lesting facilities

- Expont of product as approved

- Updaung/revision ol analyucal methods for the release of the
unished drug procuct

i W 1



Supplemental NADA's or ANADA's for drug products subject to
21 CFR 558.15 will also continue to be considered for the
following: ‘

- change in Type A medicated article concentration
- new therapeutic uses for less than 14 days duration of use.

- new combination products which inciude oxytetracycline at
75-80 mg/head/day for liver abscesses in cattle

GADPTRA permits a generic applicant to petition for certain
‘changes from the listed drug it is proposing to copy, i.e. for a
different dosage form, route of administration, strength or
substitution of an active ingredient in a_combination drug
(including substitution in a feed-mixed combination). FDA has
concluded that, if it permits generic sponsors to make any of
the aforementioned changes in drugs containing peanicillin or
tetracycline for subtherapeutic use, it will also permit the
sponsors of the “listed” drugs to submit supplemental
applications for the same changes.

"New combinations have not been allowed, with the exception of
new combination products which include oxytetracycline at
75-80 mg/head/day for liver abscesses in cattle.




4) WAIVERS OF IN VIVQ BIOEQUIVALENCE STUDIES FOR
Y VO B

CvM will consider requests for waivers of in vivo bioequivalence

studies for abbreviated new animal drug applications (ANADA's) for
topically applied preducts intended for local therapeutic effects in
non-food animals. Waivers will be considered for all dosage forms

of topicals, including dermatologic, ophthalmic, and otic
preparations.

The proposed generic product must be the same as the pioneer
product in concentration and identity of active ingredieats,
as well as in dosage form (i.e., pioneer ointment and generic
ointment, pioneer cream and generic cream).

The inactive ingredients should be the same in the pioneer and
generic products whenever possible. However, certain differences in
the inactive ingredients may be allowed in the formulation of the
generic product being considered for a waiver. The specifics of the
allowable changes will depend upon the drug product in question.

The request for waiver of the in vivo bicequivalence study may be
filed in the INAD or the ANADA. The request for waiver should
provide information about the differences in the pioneer and generic
product formglations and a justification for granting the waiver.

To request a change in dosage form for topical products
(e.g..—pioneer Gintment and generic cream), a suitability petition (as
described in 21 CFR 10.30) must be filed. For a change in dosage

form for a topical product, an in vivo bioequivalence - study will
ordinarily be required.

*
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Dear Sir or Madam:

This is the eughth in a saries of policy lettars regarding the implementation ot the
Generic Animat Drug and Patent Term Restoration Act (GADPTRA). which was sngned into
law on November 16, 1988.

The purpose of this letter is to announce the Canter for Veterinary Medicine's poficy
with regard to the generic copying of cenain drugs that were subject 10 review undar the
Drug Efficacy Study implementation (DESI) program. --Brietly, the-poticy is that CVM
will not permit copying of a DESl-reviewed drug product uniess that product has been

*DESI-finalized,” 1.0., the Agency has approved the drug product for effectivaness and lts
labeling complies with the conditions of that approvai.

in connection with this policy determindtion, the agency is removing cartain
“nonfinaiized* DESI-reviewed New Animal Drug Applications (NADA's) from the fist of
drug products that are eligibla for copying under GADPTRA, andlsptadnoma NADA's in
a separate list. The change will be reflected in an upcoming 1991 monthty suppiement
to_E£DA Approved Animat Drug Products (the Green Book®).

The DESI Program

Under the DESI program, NADA's approved prior to October 10, 1962 were reviewed to
determina the drugs' effectivenass for labeled claims. (Drugs whose applications had
become eifective prioc to that date had been raviewed onty for safety.) Some of the
DESi-reviewed drugs were found to be effective for ona or more indications; typically,
however. the DESI review raquund labeling changes for those drugs. Othar drugs were
tound to ba lass than effective; in MOst Casas. sponsors of products containing those drugs
were required to submit additional data to establish the eﬁaaxvemss of their drug
products.

Some sponsoars complied with the requirements of the DESI noticas, and DESI-approved
claims for such drug proaucts are codified in 21 CFR pans 520 et seq as cocumentation
of FDA's-approvai for effectiveness. However, other sponsors did not compty; aithough
approvals of many of the affected NADA’s have been withdrawn, final action has not yet
been taken on approximately 34 NADA's. Soma of thase nonfinalized drugs were rated
effective for centain claims, but their sponsors have not submitted révised {abeling 10
comply with the notice. Olher drugs ware rated less than effective for all claims. The

nonfinatized NADA's-and the change in tha Green Book {istings are the subjects of this
policy lettar.

The GADPTRA List

i
Under GADPTRA, FOA “lists* a drug product, i.e., the drug product is eligible for
copying, if that drug product has been approved both for safety and effectiveness. CVM
has tentatively conduged that a DESI-reviewed NADA may not be listed unless FDA has
approved the drug prouuct for effectiveness, i.e., the sponsor has complied fully with the
DESI requirements ana that compliancs is reflected in the approved NADA. Thus, aven if
ihe DESI review conciuded that the drug product was affective for one or more
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indications, the drug may not be listed until the sponsor has made any required changes
(e.9., in labeling) and those changes have pecome the subject of an approvea
supplemantat NADA.

The NADA's that are the subject of this letter were inciuded in the Green 300k list of
drugs eligible for copying whan the Agency first published the list. How =ver, the Agency
also stated at the time that it published the list that CVM was reviewing canain drugs
approved prior to 1962 1o determine whether any shouid be removed from the fist

{54 FR 6608 (February 13. 1989)]. Moreover, in our seventh GADPTRA poiicy fetter
{March 20,. 1991), CVM stated.that DESI-reviewed.subtherapeutic drugs containing
penicillin and the tetracyciines could be copied under GADPTRA only if they had been
approved for effactiveness as well as sataty [56 FR 15083 (April 15, 1991)].

Aithough the Agency is ramoving the nonfinalized crug products from the iist of drugs
that have been approved for safety and effectiveness. it will for convenience maintain a

separate list of thase NADA's in the Green Book. NADA's that are brought into campliance
with the DESI review will be retumned to the originat list, and NADA'’s whose approvals
ara withdrawn will simply be removed from the supplementat list.

Conglssi

CVM recognizas that the policy decision announced in this letter wiil preciude approval
of applications 1o copy the drug products in question, aven though the pioneer sponsars
may continue to market their proctucts for the time being. Accordingly, the Center is
taking action, as rapidly as its resources will aliow, 10 withdraw approval of the pioneer
NADA's whosa sponsors do not comply with the appticable DES! requirements.

CVM acknowiedges that it may not have identified ali the pre-62 drugs that have not
complied with the raquirements ot the DES! program. Similarly, there may be pre-62
NADA's that are not inciuded in eithar the reguiar or supplemantal lists in the Green
Book and that will need to be reviewed for compiiance with the DES] program. We
welcome suggestions for corrections to either fist, as well as comments and questions
ragaraing the statemant of policy contained in this letter.

'f any changes are-made in CVM poiicy on the nonfinatized DES! drugs, the revised
statement will be placed on pudtic dispiay, and a notica of availabiiity will be published

in the FEDERAL REGISTER. Comments on any of the GADPTRA policy statements may be
submitted to Docket Number 88N-0394, at the following address:

Dockets Management Branch, HFA-305, Park Building Room 1-23, Food and Dmg
Administration, 12420 Parkiawn Orive, Rockville, MD 20857.7 =  —--

We wiil continue to anncunce the availability of future policy statements regarding

implementation of GADPTRA.
Sincerely yours
/XWU( 3. [Owr”

‘ - Gerald B. Guest, D\M
' Director, Canter for
Veterinary Maedicine
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