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Title 21—Food and Drugs

CHAPTER |—FOOD AND DRUG ADMINIS-
TRATION, DEPARTMENT OF HEALTH,
EDUCATION, AND WELFARE

SUBCHAPTER D—DRUGS FOR HUMAN USE
[Docket No. T8N-0060]
PART 314—NEW DRUG APPLICATIONS

PART 320—BIOAVAILABILITY AND
BIOEQUIVALENCE REQUIREMENTS

Procedures for Establishing &
Bioaquivalence Requirement

The Food and Drug Administration
{FDA1 Is issuing final regulations defin-
Ing certain terms relating to bioeguiva-
lence nnd setting forth procedures for
establishing a bioequivalence require-
ment, These regulations are effective on
Pebruary 7, 1977,

In the Froxsal Recister of June 20,
1975 (40 FR 26164}, the Commissioner of
Food and Drugs proposed procedures for
establishing a bloequivalence require-
ment when there is evidence that drug
products containing the same active drug
ingredient or therapeutic mojety and in-
tended to be used Interchangeably for
the same therapeutic effect are not or
might not be bioequivalent drug products.
The Commissioner also proposed to de-
fine certain terms relating to bloequiva-
lenice and to amend the regulations to
specify that fallure to submit required
bloavallability or bioequivalence data i
reason for refusal to mpprove, or reagon
to withdraw approval of. a new drug ap-
plication (NDA), Interested persons were
invited to submit comments regarding
the proposed regulations on or before
August 4. 1075, In response to requests,
the Commissioner extended the conunent
period to September 19, 1975, notice of
which was published in the Froenar o
tsTEn of August 15, 1075 (40 FR 34407).

The Commissioner recelved 88 writlen
comments regarding the proposed regulia-
tions. The comments were {rom individ-
uals, trade and professional associntions,
pharmaceutical manufacturers, and
Pederal and State agencies. All of the
comments may be seen In the office of
the Hearing Clerk, Pood and Drug Ad-
ministration, Rm. 4-65, 5600 Fishers
Lane, Rockville, MD 20857, between the
hours of 9 am, ‘and 4 pm. Monday
through Priday.

After reviewing the comments and the
propossd regulations, the Commissioner
concludes that the proposed regulations
should be reorganized. He believes that
the procedures for establithing a bio-
equivalence reéquirement proposed in
§ 3203 are too complex to be contained
in only one section of the Code of Fed-
eral Regulations, Therefore, in the final
regulations he Is rearranging and re-
designaling proposed § 320.3 as &4 320,50
throogh 320,62 and placing them in new
Subpart C-—RBiocequivalence Require-
ments, This action will assure that the
urocedires for establishing s bloequiva-
lence requirement are easier to find,
read, and understand.

To ald the reander, the following table
is provided to show the relationship of
the final regulations to those proposed
in § 320.3.
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Proposed section Fival section

HUT1 I T N ———- - F ] R ) ]
$203(b) (1) ~[0) -...- BIOER
SWAMINT) seecnanna S20.51 () (B)
0N (0) st A20.51 () -Ib)
a203ic) (1) ~(8) ... 22054
8203d) .ooneeen. T DB1(m)
320.3(e) ... ... 32056
$008(L) oo 5OOIN
F0AB) ———sevnns A20.581m)
0B L i 320 858(L)
82038(1) «-cecenan-aa. 22058(c)
2203()) --anenemee-  BFO58(4)
8903(K) .ovevceweass DI0BEIO)
SIA) e 32066
OFIM) i nanas 530 68
BOB(N) .o 32081i(d)
T20B{0) —eenmae- 320,00
F203(p) 2061
sO%(q) .. 12062

The substantive comments recelved
and the Commissioner's conclusions
pased on his evaluation of these com-
ments are discussed below,

GENERAL

1. Thirty-nine comments [rom con-
sumers, labor unions, and an association
of retired persons expressed the opinion
that the regulations, {f made
final. would require physloians to pre-
scribe drugs by generle name rather
than by trade name and thus redoce the
eost of preseription drugs. Thirty-eight
of these comments supporied a require-
ment that rhysiclany preseribe by ge-
nerlc name: one comment opposed such
a requirement.

The Commissioner advises thal these
bicequivalence regulations are not in-
tended to, and do not, require a physi-
cian to preseribe any drug product by
its generic name, The intent of the bio-
equivalence regulations is to assure that
all drug products that are intended to be
used interchangeably and that have a
known or potential bioequivalence prob-
lem are ldentified and adequntely manu-
factured and tested to assure that they
are bioequivalent. The FDA, in approv-
ing & drug product for marketing, as-
sures that the drug product is safe and
effective for its labeled indications for
use and meets all applicable standards
of Identity, strength, quality., and pu-
rity. The purpose of the bicequivalence
regulations is to assure that, where nec-
essary, these standards Include a blo-
equivalence requirement,

2, One comment stated that the pro-
posed regulations should not be imple-
mented since they are unnecessary and
would be destructive to the present
method by which drugs are discovered,
prescribed by dootors, and used by pa-
tients. The comment added that bio-
equivalenice Is an inadequately defined
concept that may be used to establish
a reckless system of equivalence where-
by unequal drug products become equal
and theroby interfere with the physi-
clan’s freedom to utilize his trained
judgment in the cholce of drugs.

The Commissioner does not agree that
bioequivalence s an inadequately de-
fined concept whereby unequal drug
products become equal, or that the pro-
posed regulations will interfere with the
physician’s right or ability to choose ap-
propriate drug therapy. The Commis-

slonér recognizes that much of the vari-
ability in patient response to drug ther-
apy classically has been aitributed to
patient variability rather than to drug
product variability, Advances in phar-
maceutical technology have made bio-

ducible method of determining drug
product variability. These bloequivalence
technigues are not inadequately defined
or reckliss concepts. They are scientil-
jeally valld methods of comparing dif-
ferent drug products as well as different
batches of the same drug product, The
Commissioner believes that the actions
he is taking to assure bioequivalence ol
marketed drug products will enhance the
physician’s ability to choose appropriaie
drug therapy, because the physician will
be assured that the product he selects
will perform with greater consistency.
The Commissioner also believes thal in-
formation regarding drug product ab-
sorption. metabolism, and excretion can
be constructive In revising the directions
for use in the labeling and thereby pro-
vide for better patient care.

3. One comment stated that the pro-
posed regulations exceed statutory au-
thority, contravene the intent of Con-
gress, and should not be finalized. The
comment stated that there is no statu-
tory basis for requiring bioequlvalence
evidente, that such evidence of relative
comparability goes beyond the intent of
Congress to assure that drugs are safe
and effective, and that the legisiative
history expressly ruled out n require-
ment for a showing of relative effec-
tiveness of a drug.

The bloequivalence regulations nre nol
an attempt to equate evidence of blo-
equivalence with evidence of relative
therapeutic effectiveness. All drug prod-
ucts are required under the Federal
Food, Drug, and Coametic Aot to meet
appropriate standards to assure that
they huave their purported Iidentity.
strength, quality, and purity. Tradition-
ally. these standards have used physical
and chemical tests to characterize g drug
product. With the development of the
science of blopharmaceutics and phar-
macokinetics, however, it Is now possible
to characterize a drug product more ful-
ly by determining its blological avail-
ability. Therefore, standards for certain
drug products should be amended to in-
clude bicequivalence requirements, The
Commissioner believes that the bio-
equivalence regulations are consistent
with the intent of Congress to assure
that drug products that contain the
same active drug ingredient or thera-
peutic molety and are intended to be
used interchangeable meet the same
standards

4. One comment stated that the use
of notice and comment rulemaking to
establish a bloequivalence requirement
for particular therapeutic moieties s
proper. The comment
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for & hearing on the lssuance of a declar-
atory order under the new drug provi-
dons of the Federal Food, Drug, and
Cosmetie Act.

The Commissioner does not agree with
this comment, He believes that adjudi-
catory hearings are not appropriate for
agency declsionmnking regarding the es-
tablishment of a bioequivalence require-
ment, The establishment of a bloequiva-
lenee requirement will ordinarily involve
complex sclentific and medienl lssues of
general applicabiiity that can be resolved
more appropriately In the notice and
comment rulemaking procedures. The
legality of the rulemaking npproach to
drug regulation has been upheld by the
Supreme Court (“"Weinberger v. Hynson,
Westott & Dunning”, 412 U.S. 809
(1973) ), The Commissioner may, how-
ever, In his diseretion, also subject any
proposed bloequivalence requirement for
n particular drug to an informal public
bearing or n formal evidentiary public
henring, where such s procedure would
contribute to resolution of the lssues.

5. One comment objected Lo the ns-
sertion in the preambie that section 704
of the act (21 US.C. 374 authorives the
agency o require manufacturers (o sub-
mit records and reports and information
regarding bloequivalence. The comment
argued that section 704, by its plain
terms, precludes any such construction
and the proposed regulations predicated
thereon shonid be withdrawn.

Beetlon 704 of the act provides that
establishments that process prescription
drug products are subject to FDA in-
spection, Including review of certain rec-
ords to determine compliance with the
act and regulations. As noted In the pre-
amble to the proposal, section 704(n) of
the act distinguishes between physical
entry of an establishment for inspection
of the premises, and Inspection of rec-
ords that are malntained by an estab-
llshment. Physical entry §s not required
1o Inspect records, which are readily re-
movable from the establishment. In the
Commissioner's opinion, the Inw pres-
ently pérmits the sdoption of a reoulre-
méent for submission of these records di-
reclly to FDA, rather than requiring
eney representatives to visit each fa-
clility to obtain such records. The Com-
missioner belleves that submission of
records directly to FDA presents no un-
due bhardship for an establishment and
in an effective, practical, and efclent
procedure for obtlaining certain infor-
mation conslstent with FDA's inspection
authorlty. In addition, this approach
may ease the burden of compliance by
permilting a firm to assemble and sub-
mit the information to FDA In a rea-
onable perlod of time, rather than re-
sronding immeodiately when an FDA
investigator arrives at the door of the
establishment,

8, Two comments stated that, In thelr
view, it is manifest that the Commis-~
sioner intends to establish a bloequiva-
lence requirement in lieu of the need to
filc an NDA under seotion 505(b) of the
aol (21 US.C. 355(b)), The comment
stated that such a policy ks uniawful and
in contravention of the dictates of sec-

¥
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tion 585 of the act and the intent of
Congress In requiring premarket ap-
proval of new drugs.

The Commissioner advises that es-
tablishment of a bloequivalence reguire-
ment does not relieve any manufacturer
of the need to file a new drug applica-
tion. If a bloequivalence requirement is
established for a drug product that is a
“new drug” as defined In section 201 (p)
of the act (21 US.C. 321ip)), each
manufacturer will be required Lo submit
4 full or abbrevisted NDA or supple-
mental application containing. evidence
that the drug product complies with the
bloequivalence requirement. Evidence of
bloequivalenoe will be In addition to evi-
dence that the drug prodoct s safe and
effective for its Intended use.

7. One comment expressed ooncern
with the assumption that drug products
that are valent are therefore
equally safe. The comment explained
that it is clear that two formulstions of
the same therapeutic molety that dem-
onstrate In vitro bicequivalonce may
hnve dramatically differing results when
used In man. The commént added that
even proven evidence of bioequivalence
under proposed § 320.3 is no guarantes of
safely.

Evidence of bioequivalence 1s only one
test of equivalent safoly and effective-
ness among different drug products con-
taining the same active drug ingredient
or therapeutic molety, Other factors that
may affect the safety and effectiveness
of different drug products containing the
anme active drug Ingredfent or thern-
peutic molety Include similarity of or dif-
ferences between inactive Ingredients:
compliance of the manufacturing process
with current good manufacturing prac-
tice; conformity with compendinl or
other standands of fdentity, strength.
quality, and purity; and adequacy of
drug product labeling. These factors are
regulated through mechanisms other
than the bioequivalence requirements,
The Commissioner belleves that if two
or mare drug products not presenting
u bloeguivalence problem contain fden-
tical amounts of the same active drug
ingredient or therapeutic molety in the
same dosage form, are both manufne-
tured In compliance with current good
manufacturing practice, both contain In-
nctive ingredients generally recognized
us safe and suitable for the drug product
formulation, both meet compendial or
other standards of identity, strength,
quality, and purity and are both ade-
quately labeled, it &s rensonable to ns-
sume that these products will be of
equivalent mafety and effectiveness,
Moreover, {I one of these products has
been shown in ndequate and well-con-
trolled clinical trials to be safe and ef-
fective for its intended uses. there is no
justification for requiring clinical triasls
to establish the safely and effectiveness
of the second product in the absence of
reasonable grounds for belleving that the
two products will not be of equivalent
safety and effectiveness. It is nelther
feasible, nor In the interest of the public
health, nor a productive use of scarce
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resources Lo require costly duplication of

8. One comment, noting that the pre-
amble to the proposed regulation states
that efforts should be made to develop
in vitro tests that will be valld predictors
of bloequlvalence, stated that this opln-
lon should be expanded to include a defl-
nition of in vitro tests that are corre-
lnted with in vivo data.

As stated in the preamble to the pro-
posal, the Commissioner belloves that the
sclution to & bloequivalence problem is
to develop an In vitro bioequivalence
etandard that has been correlated witly
in vivo data, If, however, nn In vitro bio-
equlvalence standard does not exist. he
believes that a solution to a bloeguiva-
lence problem is, where practicable, in
vilro testing using a method specified by
FDA that has not been correlated with
in vivo data. This requirement would be
imposed only until an in vitro bioequiva-
lsnce standard that his been correlated
with In vivo data is avallable. The relo-
vant in vitro test will be defined In the
individual bioequivalence requirement
when the latter s lssued.

#. One comment stated that the pro-
posed bicequivalence requirements would
force many of the smaller firms to cease
selling generie producta because of the
cost involved In meeting these require-
ments. The comment added that bin-
equivaléence requirements showld be lm-
fted to the few cases where slight
diferences In the drug products consti-
tute a substantinl hazard to the public
health,

The Commissioner is of the opinjon
that cost considerations cannot be the
prime factor In determining whether to
establish a bloequivalence reguirement
for certain drug products, A biocqulivi-
lence requirement would only be fmpozed,
however, when biolnequivalense may
have therapeutic significance. He be-
lieves, moreover, that biosquivalence can
be determined for many drug products
using less costly In vitro methodology.
The Commissionér anticipates that in.
vivo testing will generally be limifed to
those drug products for which (a) there
s well-documented evidence of thera-
peutic faflure or bloinequivalence In drug
products used for treatment of a serious
disense, (b) careful dosage titration and
patient monitoring is essential for safe
and effective use, and (¢) an in vitro blo-
equivalence standsrd, Le., one that has
becn correluted with in vive data, i un-
available.

10. One comment Inquired as to how
FDA will do in vive and/or in vitro test-
Ing to assure bicequivalence. The com-
ment - stated that perhaps the agency
eould make use of university sclentists
who have no vested interest in the prod-
ucts In guestion to test these producls
for bloequivalence, -

The Commissioner advises that the
primary responsibility for performing in
vivo and In vitro bioequivalence testing
of a drug product rests with its manu-
facturer. The FDA will continue to do
studies to improve existing
and specifications relating to bloeguiva~-
lence and to test samples of marketed
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drug products to nssure the bloequiva-
lence of these products, This testing will
: both In-house wnd through

seripidon drug produtts cxcept those
listed in the preamble have a bloequiv-
slence problem, The comment stated that
FDA has falled %o produce any valid
selentifie evidencs to back up this as-
sumption of equivalence.

The Commissioner sdvises thet the
proposed regulations were not based on
the inherent. assumption that ooly the
preseription drug products Hsted In the
prenmble have s bioequivalence problem.
The proposed regulations under § 3203
i) lsted factors that the Commissioner
would consider in delermining whether
there Is a blooquivalence probiem Lthat
reatiires e establi=hment of a bloeguiv-
alence roquirement, Using these criteria,
the Commissioner made n tentative find-
ing that the drug produocts listed In the
preamble had a known or potential blo-
equivalence problem. The purpose of the
list was to generste public understanding
of how FDA intends to apply the (actors
set forth In proposed § 320.3(h to kdeb-
tly drug products for which & bicequiv-
alence requirement should be esiab-
lished. Although an attempl was macde to
identily each drug product with a known
or potentinl bloequivalence problem, the
Commissioner rocoguizes that the lixt
may omit some drug products with a
known o polealial blosquivalence prab-
lem. Likewise, the Commissioper em-
phasiges that o drug product’s inclusion
on the list doss nol necessarily lmply
that FDA has positive evidence ol bloin-
eguivalence smong tho varfous brands of
the drug product.

12 One comnent eucstioned o
stitement in the preamble o proposed
£ 3203 that the Commissioner belleves
that relatively few of the markeied drug
products meeting current In vilro stand-
ards mnd current good manufaciuring
practices will be found to have medically
significant bloequivalence problems. The
commdnt noted that the longthy lst of
drug products in the preamble suggesis
mare than a few potantial bloequivalence
problemes.

In paragraph 11, the Conunissiater
emphasizes that a drug product's inclu-
«lon on the list doos not necessarily tmbly
that FDA has positive evidence of blo-
inquivalenee among the various brands
of the drug product. In eompiling the
list, FDA took o canservative approach.
Therelore, 8 drug produst was Included
on the list If, In FDA's opinlon, there
Wiis any suspicion that ithe drug product
had & known or potentiil bloequivalenee
problem or was s member of o class of
drug products for which there wWas sus-
picion thet at least one member of the
tlass had o known or potential blosquly-
plence problem. The Commissionor is
of the opinion that, as evidence of blo-
insquivalence i closely examingd, few of
the drug products listed will be deter-
mined to have well-documented, med!-
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eally significant blocquivalenes jaobloue
A “medieally significant bloeguivaleni
problem™ is one that would result in
therapeutic failure or a hasard o &
patient if different brands of the same
drug product or different balches of the
same brand are not blosguivalent. The
Commissioner belicves that a determina-
tion of bioequivalence is most critical in
a drug product thut has n narrow thera-
peutic-toxicity dosage range aod requires
careful patient titration mod monltoring
for sufe and effoctive use.

13. Two comments objectod to the st
of drug products included in the pre-
amble and identificd s having known or
poientinl bloequivilence probloms The
comment ndded (hat the list is arbitrary,
and, conteary to & stafemont made In
the preamble, does not provide adeguate
information to manuimeiurers Lo As-
sembie data and conduclk bisequivialence
studies in sntcipation of a bioequiv-
nlence requiremant, Several comments
sungested that the st be amended to
inciude additional drug products.

In responding to the comment in para-
graph 11 of this preamble, he Commis-
sioner acknowledges that the lst of drug
proguets jmay omit some drug produsts
wilh n kaown or potential bloequivalence
problem. The Commissioner does nol
agree that the lst is arbitrary. The drug
producta Usted wers selected by the Com-
missloner using the Iaclors proposed In
§ 320.3(h . The vurposz of the list was
to aleri persons marketing a drug prod-
uct on the lst thsi, on the basis of
in~house review of dats availoble to
the Couunlm-u'cr in gonesrned that the
product hes a' bioequivalence problem
and he will likely projose Lo ostablish &

e

resuirement. These persons, therefore,
on this advanee Information if
ey w to conduct blooguivalence
studies in anticization of the pstablish-
ment of the reguiranent by rule making.

The majority of the drug products lst-
ed in the preamble and identified as hav-

bioequivalence
problom were drug products ewmnlusted
as effective for at least one indication in
the Drig Eficney Study. The Commis-
sioner advises that FDA will continue to
require the submission of bioavailablHty
duis In a full or sbbreviated NDA for any
af these products and for identical, re-
Inted, or similaY drug products, This pul-
foy Is belng codified in § 32023(c) (21
CPR 320.22(c)) of the bloanvailability
regulations under Subpmrt B—Proce-
dures for Determining the Blouviilabil-
ity of Drug Products published slsewhare
in this {ssue of the Fepenar Reotsre. The
FDA intends to propose in the nesr fu-
ture under the procedures sel forth In
Subpart C of Part 320 the establishment
of o biveguivalence regquirement for all
of these drug products, which upon ex-
amination, are determined to have well-
documented, medically significant bilo~

requirement is finally established for a
drug product after completion of these
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s alires, the applicant will be required
L3 submit dnta fn the full or nbbreviated
NDA to demonsirate thui the product
maets the bioequivalence requirement,

The Commisstoner also mdvises that
FDA'S current palicy §s that, until a bio-
eqtiivalence requirement is established
for & drug product, manufacturers sub-
mitting & full or abbreviated NDA for »
drug product wlresdy identified by FDA
fs having a known of potentinl Bloeguiy -
ulence problem will b2 required L meel
the saine requlrements ag previons man-
ulscturers. Thuas i previous manufnc-
turers have been required o eonduet in
vivo ntudies. new manufacturers will be
required to conduct in vivo studies even
thourh there {n ovidence that o Blosguir-
plence requirement could be estabiished
on the basls of an in vitrotest, This as-
sures that opportunity for public com-
men. will be provided belore an in vilro
tesit ts substituied for an existing In vivo
test to demonstrate’ bloequivalence, and
thut competing firms nre treated fairly
and equally by the sgency. The Commis-
sioner advises that, pursuant to the agen -
cy’s policy of minimising bumasn studies,
FDA will give priority to the sotablish-
ment of bloequivalence requirements to
those products for which an in vitro test
ix syvailable.

DiriiTions

14. One comment objecled to the defl-
nition of ‘:3:;: product™ proposed in
§ 320.1(b). comment stated Lhe def-
lnition should connote un item that Is
capable of being introduced into Inter-
state commerce snd shiould embrace the
active drug t the isbeling, nnd
the final package in whish the produc!
iz distributed, and not merely the prod-
uot’s dosage form. The corunent recom-
mended that “drug product™ be defined
as “n dosage form defined by the USP
monagraph in 2 sullable protective con
tainer with labeiing thal nchides divee-
tions 161 use and stornse.”

The Commissioner does not agree thai
the term "drug product” should be de-
fined, for the purposes of the bioavall-
ubility and bloequivalence regulations, to
include the container and labeling. The
purpose of deflining the term “drug prod-
uct™ ix to differentiate that term from
the term “dmig”, leo.. the nective druy
Imgredient. The Commissioner does nol
believe that the suggested chenge ardds
clarity to the definition. On the conlrary.
he believes that fnclusion of the con-
talner and labeling In the defnition of
drug product might misiead persons into
believing that n bloequivalence roquire-
ment would have to specily the type of
container and labeling. The purpose of
the blosquivalense regulntions is to as-
sure that pharmaceutical eguivalents or

tical alternatives have enquiv-
alent bioavailability, The container and
labeling have no bearing on this purpose.
While & container may nffect the ata-
bitity of p drur ryodo-t » pevip-t vthese
strength or purity has deteriorated over
time 5 nolenesr o rharina-eul ioal cgtiy-
alent or a pharmaceutical alternative.

15. Ons comment concerning the defi-
nition of the term “pharmaceutical al-
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ternatives™ proposed in § 32001 (d) stated
that this kmplies that two different salts
may have the same effect, bt whereas
the rate of deposit in situ may be differ-
ent, this difference Is not an effect of
bisavallability,

While the comment is not clear, the
Commissioner reiterates that certain
pharmaceutical alternatives, ny defined
in proposed §320.1(d), should be bio-
equivalent because their therapeutio
effect 18 based on the same therapeulic
molety and they are labeled to be used
in » €8, theophyline and
aminophylline (theophylline ethylenedi-
nmine), On the other hand, other phar-
macauti~al nllcrnm;ttm. e, cryt':;b-
mycin estolate erythromycin stea-
rate, mre not labeled to be used
n and need not be bio-
equivalent. The Commissioner will
propose to establich a blioeruivalimes re-
gulrement for pharmacenticnl
tives only if the labeling Indicates that
they are intended to be used Inter-
changeably, If pharmaceutical alterna-
tives are not intended fo be used nter-

differenices in pharmacokinetic proper-
ties affecting metabolism and tissue dis-
tribution, toxicity, and adverse reactions,

16. Two comments recommended that
the definition of the term “bloequivalent
drug products” proposed in § 320.1(e) be
modified to read: * '‘Bioeauivalent drug
products’ means pharmaceutical equiv-
alents or pharmaceutical alternatives
et have comparable location param-
clers, eg., means, medians, eto, with
respect to rate and extent of absarption
fo the reference materinl, provided that
the bloavailabllity test shall be suffici-
ently sensitive to discriminate between
specified differences in formulations, A
drug product may be equivalent to the
reference material In the extent of ab-
sorption, but not in its rate of absorption
and yet may be considered to be blo-
equivalent because such differences in
rite of absorption may be intentional or
are not essential to the sttainment of
cffective body drug concentration on
chronle usage.” Another comment rec-
ommended that confidence Intervals
should he used fo interpret bloequiva-
lence data. The eommént stated that the
use of confidenve intervals would remaove
the declsion on biocequivalence from the
slatisticlan, who should not make thers-
peutic declslons, to its rightful place with
the Investiguting elinfeian, For example,
0 & comparative bicavallabillty trial of
& new formulation (B) agalnst n stand-
urd formulation (A) of i drug, analysis
may mdicate that the total urinary ex-
creton of (B) Is (with 05 percent con-
fidence) 01.8 Lo 108.2 percent of the uri-
nary excretion of (A). The investigntor
tan then declde whether this 8.2-percent
variation Is, or is 1mot, sufclently zmall
ta consider the two preparntions thera-
reutically equivalent.

The Commissioner believes that o de-
iermination that two or more pharma-
ceutical equivalents or pharmaceutionl
alternatives are bioequivalent drug prod-
uets should consider not only the statis-
Ueal significance of numerical vilues,

FEDERAL
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e.q., means, medians, ete,, but also inter-

and Intra-subject variability, product re-

producibility and wvariabflity, and the
medical significance of differences in bio-
avallability, For cerfain drug products,
greater variance in bioavallability can be
tolerated because of the intended thera-
peulic use or hbecause the products do not
require careful patient titration. In nddi-
tion, variation in bleavallability must be
allowed because the reference material
used ns A standard for Bloequivalence
festing will, In most cases, be from a
batch of the product produced by the
original NDA holder and this reference
material, in Itself, Is not an absolute bio-
equivalence standard,

As suggested In the first comments,
the Commissionsr has revised the second
sontence in the definition of “bloequiyv-
alent drug products” to Include a state-
ment that some pharmaceutical equiva-
lents or pharmaceutical alternatives may
be equivalent in the extent of their ab-
sorption but not in their rate of absorp-
tion and yet may be considered bloequiv-
nlent because such differences in the rate
of absorption are intentional and are re-
flected In the labeling, are not essential
to the attainment of effective body drug
concentrations on chronic usage, or are
medically Insignificant for the particular
drug product studied. The Commissioner
belleves that this statement serves to
clarify when differences in blosvailability
mny be tolerated.

The Commissioner, in response to the
second comment regarding the use aof
confidence intervals, has revised the def-
imition of bioequivalent drug products in
§320.1¢(e) by deleting the word “statis-
tieally” because this word incorrectly im-
plies that the statistical significance of
numerical values is the sole basis upon
which bloequivnlence is determined,

ACCEPTARILITY OF IN Virgo Dara as
EvisENcE of BlOSQUIVALENCE

17. Two comments staled that In vivo
bioequivalence testing should be re-
quired, where methodology permits, for
all presoription drug products subject to
the new drug provisions of the act that
have not been studled in clinical trials,
Another comment questioned the pre-
amble statement that, for many drug
products, in vivo bioavallability testing
would involve human risk and would be a
wiaste of human resources with little
benefit to the public health. This com-
ment said - that a statement should also
be made that not testing all drug prod-
ucts gould coneeivably result in greater
harm and 'risk If ineffectively com-
pounded drug products are allowed on
the muarket.

The Commissioner is of the opinfon
that, ordinarily, in vive bloequivalence
testing n humans should be limited to
those drug products determined to have
8 medically significant bloequivalencs
problem. He belleves that it Is nelthar
feasible nor In the interest of public

th to require bn vivo testing in bhu-
mans for all drug products, To conduct
In vivo studies to assure the bioequiva-
lenceof nll marketed drug products, an
enormous number of human subjects and
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elinienl Investigators would be needed.
In addition, the administration of drugs
to research subjects Is never without
somd risk or discomfort to the subject.
Therefore, in vivo bloequivalence studies
are justifiable only where the benefits
of the studies oulweigh the risks,
Furthermore, the Commissioner believes
that, for many drug produets, the wse of
o currently svallable in vitro text com-
paring the product to a reference mnte-
rial of known bloavallability is adequate
to assure the bloequivalence of difforent
brands of the same drug products as well
as bateh-to-batch uniformity, .

18, Severnl comments objected to pro-
posed §320.140) (1) (1) allowing for the
use of an in vitro test, usually a dissolu-
tion rate test not eorrelated with In vivo
data, ns a method for establishing bio-
equivalence. These comments stated that
o bloequivalence requirement ean only
be met by an in vivo standard or by spe-
cifically showing that the In vitro stand-
ard correlates with in vivo data. Unless
an In vitro test presents a valld predic-
tive standard for the In vivo bloavall-
ability of a drug product, it should not
be used as o standard of bloequivalence.
One comment urged that only In vive
testing be used to determine the bio-
equivalénce of drug procucts unless gnd
untll earefully evaluated and validated
in vitro methods, unequivocally capable
of correlating with bloanalytieal find-
ings, are available and published for re-
view by competent scientists,

The Commissioner reiterates his opin-
lon that it fs neither feasible nor In the
pubiic Interest to require In vivo studies
in humans for the majority of drug prod-
ucts jdentified as having a bioeqnivalence
problem. He bellaves thatl, ordinarily, in
vivo bloequivalence studies should be
limited to those drug products for which
there s well-documented evidence of
therapeutic fallure or bioinequivalence
in different brands of a drug prodoet that
exhibits a narrow  therapeutic/toxicity
ratio or has an effective concentration
in the blood that ix in close proximity
to fho toxie concentration In the blood,
and safe and effective use of the drug
product requlres eareful dosage titration
and patient monitaring,

The Commissioner bellaves that a blo-
equivalence requirement for the majority
of drug products should be an in vitro
test in which the drug product i com-
pared (o a reference materinl. Prefer-
ably, the in vitro test should be sn in
vitro bioequivalence standard, Le., an
vitro test that has been correlated with
human In vive data. If an in vitro hio-
equividence standard does not exist, how-
ever, the Commissioner believes that o
solution to a bicequivalence probfem ix
to require an FDA-apecified in vitmo test
not correlated with human n vive data.
Based on current technology, the Com-
misdoner anticipates that, in most in-
stunces, the In vitro test will be a dissoly-
Hon teat, Bection §20.53 of the finnd reg-
ulations provides for such an in vitro Lest
The Commissioner advises that a drug
product will not be approved for market-
Ing salely on the basis of dissolution rates,
A dissolution test, however, may consti-
tute a proper element in reaching the
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produet for marketing.

The FDA's experience shows that poor
bonvailability i associsted with poor
dissolution. Where the FDA has per-
formed both blood level studies and dis-
solution studies on the same lots of di-
ferent brands of a drug product, test
sults show thal, if there is » sigunificant
dilference in blood levels, there is also a
significant differcnoe in dissolution rates.
The FDA, howover, is unaware of any
nstance where nonconirclied relsase
drug products with high dissolution rates
were shown nol to be bloavallable when
tested in vivo,

Tri most instances, the reference ma-
tarinl used In o bloeguivalimoe study will
be # drug product that is the subject of
an approved NDA. The Commissioner is
concerned that the valldity of » dissolu-
ton rute test will be guostioned I the
reference material has a low dissolution
rate or falls to schieve fta full dissolution
potential. In proposing s bioequivalence
requirement involving ao in vitro test not
correlsted with human in vivo data, the
Commissioner will invite comments re-
garding the adequacy of the test to dem-
onstrate product comparabiiity. The FDA
s studying the dissolution rutes of »
number of multiples source drugs o ob-
tain basic data 1o support » biosquiva-
lence requirement involving a dlssolu-
tion test for these products.,

20. One commeni proposes deleting
both the in vitro dissolution lesting as
an indication of In wivo blosvailability
and, In most instances, In vivo studies in
humans and replucing both with n vive
animal studies.

The Commissioner agress Lthat 4o vive
animal studies may be suitable for dem-
onstrating bloequivalence. To date, how-
ever, the FDA has seen littles oulside data
correlating in vivo animml data on Lhe
different brands of a drug product or on
Hifferent batches of the ssme brand. The

some drug products and expocts to con-
duet studies on additional drug prod-
ucts in the future. Information from
these
formation us Lo the extent that animal
studies may be able to substitute for
human studies where In vivo testing
required. Therefore, untll that time,
Commissioner believes that antmal
\es should be limited to those
where an in vitro test §s not suliable

?

11, The Commissioner also voncludes
thet (¢ 1s inspproprinte to include In the
definition of the term “blocquivalence re-
quirement,”

has deleted the information in proposed
£320.1(0) (1) and (2) regarding the types
of bloequivalence requirements, and has
included this information in new § 320.53.

PrOCEDURES PoR ESTARLISIING OR AMEND-
%0 A BIOEQUIVALENCE RXQUINEMEST

22. One comment proposed deletion of
the phrase “or may not be” from pro-
posed § 320.3(n) (mow § 320.51(a)(2)).
“The comment explained that it is & con-
tradiction In terms to impose bloequiva-
lence requirements on products when the
Commissioner does not know them to be
ordinarily lacking in bioequivalence, Fur-
thermore. if a Inck of biocegquivalence
ennnot he established by avallable sci-
entifie techniques, it is doubtfol at best
that & menningiul bloeguivalence re-
quilrement could be established. The com-
ment ndded that, if a bloequivalence re-
quirement l= not in fact necesanry (0 ns-
sure that & drug ls sale and effective for

statute.

The Commissioner ngress in part with
this vommeéent; however, he does not
axree that the phrase “or may not be”
should be deleted. He advises that a bio-
squivalence requirement will not be es-
wablished for n particular drug product
nnless there is well-documented cvidence
that different brands of the same drug
product present a high potential for not
being biooguivalent or are nol biovquly-
plent, Tho Commissioner recognizes,
however, tint there may be instances

evidence

uots, e.5.. the thiszides, but this evidence
does nol include data for all of the drug
products in the class, The Commissioner
ts of the opinion that, on the basls of this
evidence. protection of the public health
requires that he establish s bloequiva-
lence requirement for ®fl of the drug
products in the olass, and not only for
the particular drug products in the cinss
for which there is well-documented evl-
dence of n bioequivalence problem, Pro-
posed § 820.3(b) (1) stated that one of the
factors to be considered in determining
whether n bioequivalence regquirement
should be established 15 evidence that
phiurmraceutical alternatives or pharma-
eceutical equivalents are members of &
cluss of drug products that have close
structural similarity and physicochemi-
cal or pharmasokinetic properties and
evidence that other drug products in this
same class are not hioequivalent drug
products; this has now been merged with
proposed §3203(n) in new §32051(n).
The Commissioner ndvises that the in-
tent of the phruse “or may not be" In
proposed § 320.3(a) Is to reflect the factor
in proposed § 320.3(b). Section 320.51(n)
of the final regulations states that a blo-
equivalence requirement may be egtab-
lished if the Comunissiomer delermines
thit drug products may not be bloequiva-
lani drug products based on the crilerin
set forth in § 32052 or becnuse they arn
members of a class of drug products and
have close structural similarity and simi-
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take a passive role and walt for manu-
facturers to submit duta on their com-
pelitors’ products before taking action
This is nol the case. The FDA will con-
tinue to conduct studies to identily bio-
equivalence problems with multiple
source drug products. The FDA will lsell
propose to establish a bloequivalence re-
gquirement for & drug product If the data
needed to establish this requirement are
known lo the agency, While FDA does
not expect manufacturers to submit in-
formation on the deficlencies of compet-
irg products, it is nuive to belleve that
many manufacturers do not routinely test
their competitors’ products. In the past
manufacturers bhave submitted dala Lo
DA showing that there are bloequiv-
alence problems with thelr competitors’

regulatory no-
tion. The petition procedure does Dot
transfer to anyone FDAs responsibility W
assure the salety, eMectiveness, and qual-
ity of drug products. The purpose of the
procedure 15 1o provide an orderly process
for any person, including manufacturers
who desire to do so, to submit evidence
of & bloequivalence problem to FDA, This
procedure will assure, however, that such
evidence is public and sclentifically valid
and that the petition Is not simply an
attempt to make it harder for compet-
tors to market producis
24. One comment proposed that the

proposed  § 320.3(c):
establish a bioequivalence reguircment
initiated by the Commissioner of Food

mation required
ineluded in citizen petitions to establish
such # reguirement” The comment
argued that the Commissioner should
subject himself to no less substantind re-
quirements than those imposed on pri-
vate parties.

The Commissioner agrees that I he
proposcs to establish & bioequivalence
requirement the proposal must contain
well-documented evidence to support the
proposal, If the Commissioner proposes
to establish a bloequivalence require-
ment, the supporting data will be placed
on public dizplay in the office of the
Hearing Clerk, Food and Drug Adminis-
tration, and referred 1o In the proposal
publizhed in the Prormar Regwsren for
public comment. ‘The Commissioner i
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amending § 320.51(c) of the final reguia-
tlons to clarify this Issue.

25. One comment stated that the per-
son petitioning for a bloequivalence re-
quirement having Justified the bioequiv-
alence requirement under proposed
1 320,3(¢) (1) should not be required to
provide a proposed in vitro or in vivo
test. The comment explained that If a
bloequivalence problem Is shown to ex-
1st, the drug product should be added to
the list of drug products needing In vivo
or in vitro testing and the same proces
dures followed as with drug products nl-
ready lsted.

The Commissioner believes that, in the
majority of cases, If there Is well-docu-
mented evidence of a  bloequivalence
problem, the petitioner will be able to
propose an In vitro or in vivo test for
determining bloequivalence. The intent
of the regulations &s to require a peti-
tloner to include in his petition any in
vitro or In vivo test he proposes to be
used in o bioequivalence reguirement.
The Commissioner advises, however, that
he will not deny » pétition solely because
It does not contain a proposed in vitro
or in vivo test. The Commissioner is
modifying the final regulntions in § 320.-
54tb) to state that the petitioner is re-
quested to, but is not required to, in-
clude in the petition a descriptfon of any
in vitro or In vivo test he proposes to be
used In abloeguivalence requirement.

28. One comment stated that proposed
§3203(n) would allow FDA to amend o
bloequivalence requirement without re-
vealing the reasons for this requirement.
The comment explained that this situa-
tion can wrise if a revision of a hio-
equivalence requirement is based on
confidential Information oblained from
one drug company. The comment added
that, If a new standard based on con-
fidential information fs imposed, It s not
possible to know whether an arbitrary
standard is belng required or whether the
standard is justified but based on confi-
dentlal Information. The comment rec-
ommended that FDA state when the
standard is based on confidentlal data.

Section 320.51(d) of the final regula-
Hons provides that the Commissioner, on
his own Initiative or in response to a
pelition by an Interested person, may
amend a bloequivalence requirement. An
amendment will be made with the same
criteria and procedural steps that are to
be used in establishing a bloequivalence
requirement initially, Data submitted in
i petition or otherwise avallable to FDA
to support the amendment will be made
part of the administrative record. If the

method based on data In an approved
NDA or data voluntarfly submitted to
FDA and shown to be exempt from pub-
e disclosure, the administrative record
Wil include a summary of the data and
indicate that the new or revised method
ks based on data in an approved NDA or
on confidential data voluntarily submit-
ted to FDA.
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Evipence "I'u ESTABLISH A BIOEQUIVALENCE
REQUIREMENT

27, One comment stated that the pro-
posal is unclear whether the factors listed
in proposed § 320.3(b) (now § 320.52) are
those to be considered In deciding
whether to Initiate a proceeding to estab-
Hsh a bloequivalence requirement as well
as being the factors that will control the
putcome of such a proceeding. The com-
ment proposed that the phrase “which, {f
demonstrated to be roliable und persun-
sive, establishes” be Inserted prior to the
phirase “that such drug products” in pro-
posed § 320.3(b) (1), (D), and (3), and
prior to the word “that” appearing in the
firgt lines of proposed [ 320.3ih) (4), (5),
(8), and (7).

‘The Commissioner agrees In principle
with this comment and advises that the
factors listed in proposed § 320.3(b) are to
be considered both In deciding whiether
to propose cstablishing a bloequiva-
lence requirement and in determining
whether a proposed requirement be
finalized. In response to the comment,
the Commissioner Is revising the final
regulations in § 32052 1o state that the
factors listed, when supported by well-
documented evidence, will be considered
by the Commissioner to identify specific
pharmaceutical equivalents and phar-
maceutical alternatives that are not or
may not be bloequivalent drug products
and to determine whether to propose or
promulgate a regulation to establish a
bioequivalence requirement for these
products,

28. One comment stated that the Com-
missioner should specify what factors,
other than those proposed in J§ 320.3(b),
are referred to in the statement that the
“following factors, among others,” will
be taken into account in a bloequivalence
proceeding. The comment stated that it
is necessary that all the factors to be
consldered be spelled out in advance, in
order that affected parties may meot the
alleged theoretical and factual justifica-
tion for a proposal that a bioequivalence
requirement is necessary for a drug
product.

The Commissioner disagrees with this
comment. The FDA has attempted to
identify prospectively all factors known
at this time that would require the
establishment of a bloequivalence re-
quirement. These factors reflest the
current state of the art and available
technology. As with all new regulations
relating to an evolving sclence, the Com-
missioner
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29. One comment stated that pro-
posed § 320.3(h) (1) stipulates that evi-
denee from controlled observations or
well-controlled studies In patients that
pharmaceuticeal equivalents or phar-
maceutical alternatives Intended to be
used interchangeably for the sume thern-
peutie effect do not give comparable
therapeutic effects will be considered in
determining whether to éstablishi s bio-
equivalence requirement. The comment
explained that it would also appear that
A lack of well-controlled studies, cou-
pled with a reasonable amount of anec-
dotal evidence Indicating therapeutic
fallure, should necessitate n  direct
demonstration of bioavailability. Other-
wise, the burden lies not with the now
producer of n drug product to demon-
strate that his product has comparable
bloavailability with those products pre-
ceding It on the market, it rather with
others to demonstrate that in fact a
significant therapeutic risk may exist due
to the bicavailability of the product of
the new producer.

The Commissioner concludes that a

v bloequivalence requirement should be

established only If there 15 well-docu-
mented evidence that an actual or po-
tentinl bloequivalence problem exists,
Anecdotal evidence is not well-doey-
mented evidenee. The Commlssioner
will not establish a bloequivalence re-
quirement on anecdotal evidence alons.
In paragraph 7. the Commissioner
states his opinion that there are sound
reasons for assuming the bloequivalence
of pharmaceutical equivalents or phar-
maceutical alternatives (based both on
data showing the absence of n problem
and on the reasonable allocation of
scarce technieal and human resources)
and this assumption is not o be set
aside on mere anecdotal contentions.

The Commissioner does not agree
that failure to establish a bioequival-
énce requirement on the basis of anec-
dotal evidence alters the burden on
competing manufacturers, an physicinns,
consumery, or FDA itself to show thut
a bioequivalence problem oxists with
the product of a new producer: The
procedures in the final regulstions are
intended to establish criterin for iden-
tifying significant bloequivalence prob-
lems that justify additional in vitro
and/or in vivo testing to assure that
different brands of the same drug
product meet the same standards. These
procedures provide a means for any per-
son to submit well-documented evidence
to support the establishment of a hio-
equivalence requirement.

30. One comment regarding proposed
§3203(M)(3) (now §32052ic)) stated
that an active drug ingredient, not a
drug product, has a “therapeutic ratio.”
The comment added thai the inherent
pharmacology of the active drug In-
gredient would determine the therapeu-
tic ratio regardless of the method or
rate of delivery to the blood.

The Commissioner does not agree that
the therapeutic ratio ts a function of the
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active drug ingredient and not of the
drug product, The therapeutic ratio of an
active drug ingredient is not independent
from itz dosage form. For example, the
route of administration affects drug ab-
sorption and metabolism and thereby af-
fects the therapeutic ratio.

31. One comment stated that proposed
§ 320.3(b) (3) does not Include the pa-
rameters, eg., the median effective dose
(ED.), to be used in determining the
therapeutic ratio and, accordingly, the
“3.fold difference” guideline should be
deleted since it is inherently vague. An-
other comment stated that the “2-fold
difference” guldeline seems somewhat ar-
bitrary. This comment added that such a
decision would more properly be made
for each individual compound, based
upon its pharmacology, the nature and
severily of the toxie responses, and its
pharmacokinetics, especlally the rate of
climination and the volumes of distribu-
tion. Purthermore, it would be more np-
propriate to establish a bioequivalence
requirement based on therapeutic ratio
standards for a group of drug products
using those factors that control the blo-
logical response to a given dose of a
drug product,

The intent of § 320.52(c) is to establizh
eriteria for identifying drug products
that require careful dosage titrution and
patient monitoring for safe and effective
use. A bloequivalence problem in these
drug products could present a serious
health hazard. One method of making
such & determination is based on the
therapeutic ratio of the drug products. In
classieal pharmacology the term “thera-
peutioc ratio” is defined as the ratio of the
median lethal dose (LDw) to the modian
effective dose (EDw). See Goodman and
QGilman, *“The Pharmacological Basis of
Therapeutics,” 5th Ed., p. 27, Macmillan
Publishing Co., Inc., New York, 1975. A
copy of this reference has been placed on
file in the office of the Hearing Clerk,
Food and Drug Administration. The

ies, For this reason, the therapeutic ratio
is rarely used in clinical pharmacology
and blopharmaceutics to identify drug
products that require careful dosage ti-
tration and patient monitoring. This de-
termination ts usually made by biophar-
maceutical sclentists by comparing the
minimum effective concentration and
minimum toxle concentration in the
blood achieved in a multiple dose steady

drug product or a comparison of the min-
imum effective concentration and the
minimum toxic concentration can be
used to identify drug products that re-
gquire careful dosage titration and pa-
tient monitoring.

RULES AND REGULATIONS

emphasizes that this is a guideline that
must be applied to an Individual drug
product on the basiz of the product’s
pharmacology and usage.

The Commissioner is revising the final
regulations to specily the parameters to
be used in determining the therapeutic
matio and to provide for the comparizon
of minimum effective concentration and
minimum toxic concentration to identify
drug products requiring dosage titration
and careful patient monitoring.

82, One comment stated that proposed
§320.3(b) (4 (nmow §32052(d)), as
written, would not require the esiablish-
ment of a bloequivalence requirement If
a bloequivalence problem could result in
a less than serious adverse effect in a serk
ots condition or a serious adverse effect
in a less than serious condition. Another
comment stated that proposed § 320.3(b}
{4) seems to qualify proposed & 320.3(b)
(2). This comment explained that it is
possible thet FDA would aliow bloin-
equivalent products on the market if the
agency judged this ineguivalence as not
being a serious threat In the treatment
or prevention of a seripus diseaze condl-
tion. The comment added that proposed
§320.3(b) (4 could negate all the other
factors to be considered In determining
the need for a bioequivalence require-
ment, since It would be at the discretion
of the Commissioner to decide whether
thiz inequivalence would be clinically
meaningful.

The Commissioner pdvises that the in-
tent of §32052(d) is o permit the es-
tablishment of a bloequivalence require-
ment where competent medical deter-
mination indlcates that a lack of bio-
equivalence would have serious adverse
effects in the treatment or prevention of
a serious disesse or condition even
though the available pharmacokinetic or
ph data are less than con-
clusive. Section 32052(d) does not ex-
clude the establishment of & bioequiva-
lence requirement when a lack of blo-
equivalence could have a less than seri-
ous adverse effect, If evidence demon-
strates & known or potential bioequiva-
fence problem, the Commissioner will
propose to establish a bioequivalence re-
quirement regardiess of whether a lack
of bioequivalence could result in a serl-
ous adverse effect. The Commissioner,
however. does not intend to establiish a
bloequivalence requirement solely on a
medical determination that a lack of bio-
equivalence could resuit in a serious ad-+
verse effect in the treatment or preven-
tion of a serious disease or condition, A
medieal determination that a biocequiva-
lence problem could have a serfous ad-
verse effect is. of course, ol great concern
to FDA and would be given great weight
in determining whether to establish a
bicequivalence requirement if there is
other evidence that there is a potential
bloequivalence problem even though this
evidence is less than conelualve, All of the
factors listed in § 820.562 will be consid-
ered together in determining whether to
establish n bioequivalence requirement.
Finally, the Commissioner reiterates that
he does not intend to allow drug prod-
ucts with bioequivalence problems to re-

main on the market. The Commissioner
belleves, however, that priority should be
given to establishing bioequivalence re-
quirements for those drug producis
where biocequivalence is critieal for their
safe and effective use in the treatment
or prevention of a serious disease or
condition.

33. One comment concerning proposed
§ 320,3(b) (5) (1) (now $32052(e)fl):
stated that, although low solubility of
1 compound has an important effect on
its bioavallabiity from a product, the
statement that the dose far exceads the
solubility in the volume of flulds present
in the stomach (taken ns 100 milliliters)
appears to be somewhat vague. The com-
ment sdded thal one cannot determine
what fluld Is Intended or what provisions
will be made for doses intended in pedi-
alrle patients. Another problem would
be thase drugs that are utilized in 2
large range of strengths. By this cri-
terion, fixed volume would affect the
testing of Inereased doses of the same
product differently, or a single strength
product for which various dosage regi-
mens are suggested for different indi-
cntions.

The Commissioner agrees that pro-
posed §3203(b)(5)il» is vague wnd
should be revised. The Commissione:
advises that the fluid Intended is the
gastric fluid normally in the stomach.
The volume of gastric fluld normally io
the stomach is taken to be 100 milliliters
for adults and prorated for Infants and
children. The Commissioner also advises
that if a drug product is marketed in
more than one dosage strength in the
same dosage form and Uf the volume of
gastric fMuld required to dissolve any of
the dosage strengths far exceeds the vol-
ume of gastric Nuids normaly in the
stomach, he will consider this factor as
applicable to all dosage strengths since
multiple amounts of this dosage strength
may be used.

Section 32052(e) (1) of the final reg-
ulations reads: “The active drug Ingre-
dient has & low solubllity in water, eg..
less than 5 milligrams per 1 milliliter.
or, if dissolution in the stomach Is eriti-
cal to the volume of gastric
fluids required to dissolve the recom-
mended dose far exceeds the normal vol-
ume of gastric fluids in the stomach
(taken to be 100 mililiters for adults
and prorated for infants and children) .”

34. Four comments objected to pro-
posed §320.3(b) (5) iy (mow § 32052
(@) (2)) that lists a slow dissolution rate.
ie., less than 50 percent in 30 minutes.
as one of the factors used to determine
whether a bloequivalence requirement
should be established, One comment
stated that the condition of this deter-
mination, such as pH and apparatus.
should be specified. The comment added
that this 18 an unnecessarily rigld re-
quirement, and more flexibility is needed.
The other comments stated that the
standard for slow dissolution is nol
meaningful because it fails to take into
account the nature of the drug entity
and its Intended function in the body.
Another comment stated that the fact
that a drug product has a dissolution
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rate of less than 50 percent In 30 minutes
1s not sufMclent reason to believe that
this product has a bioequivalence prob-
lem.

The Commissioner agrees that for
wome drug products a dissolution rate of
less than 50 percent in 30 minutes does
not Indicate » bloequivalence problem.
He belleves, however, that such a slow
iissolution rate should be one of the fac-
tors, but not the only factor, considered
in determining whether to establish a
bioequivalence requirement. The FDA's
experience is that, generally, drug prod-
ncts shown not to be bioequivalent when
tested In vivo have a dissolution rate of
les= than 50 percent In 30 minttes. The
Commissioner belleves that this gulde-
line can be used as an effective screen to
‘dentify drug products with a potential
bioequivalence problem that deserve
further study, The Commissioner ad-
+lses that the declston Lo establish a big-
eqiivalence requirement on the basis of
the dissolution rate would consider the
dissolution profile of a drug product that

the subjeet of a full NDA. The Com-
mizsioner also agrees that the conditions
tor determining dissolution rate, such as
rH und spparatus, should be specified.
e Commissioner is revising § 320.521c)

2) of the final regulations to read: “The
dssolutlon rate of one or more such
vroducts is slow, e.8., 1ess than 50 percent
1 30 minutes when tested using either a
ceneral method specified in an official
compendium or a paddie methiod at 50
revolutions per minute in 800 milliliters
of distilled or delonized water at 37* C,
or differs significantly from that of an
ippropriate reference materinl such as
un identical drug product that is the sub-
eet of #n approved full new drug ap-
plication.™

i5. One comment suggested that pro-
possd  §7320.3(b) (6) (fv) (now § 32052
‘e1i4)) be amended to read “Certain
polymorphie forms, conforms, solvates,
complex, crystal modifications, etc., of
the active Ingredient are poorly dis-
‘olved.” Another comment stated that it
4 improper Lo discuss the absorption of
a polymorph according to the presently
held view of geastrointestinal absorption
where mhsorption Is from the solution
tite. This comment stated that it would
e better to note that polymorphle forms
of the same compound may have differ-
ent dissolution characteristics and thus
:fect the bloavailability of products con-
-uning different polymorphs,

The Commissioner sgrees that pro-

ohed  §3203(b)(BY(ivy should be
amended to include other physical struc-
tural charneteristics that may affect bio-
svailabiifty. Therefore, he s revising
| 120.52(0) i4) of the final regulations to
tend: “Certain physieal struetural char-
dcleristies of the active drug ingredient,
“i. polymorphie forms, conforms, sol-
‘ates, complexes, and crystal modifica-
tons, dissolve poorly and this poor dis-
solution may affect absorption.”

36. One comment stated that,
the ph factors set forth in
broposed § 320.3(b) (8) (i), (i, and (v
‘now § 320.52(e) (1), (2), and (5)) are
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appropriate for consideration In deter-
mining whether a bloequivalence re-
quirement should be established, the ex-
amples should be deleted because they

-offer o potential of being misleading

since they are nt best mere benchmarks,

The Commisaloner belleves that, al-
~though the specific guidelines in pro-
posed § 320.3(b) (8) (1), (i}, and (v) may
not apply to all drug products, they are
applicable to most drug products and are
Aceepted by biopharmnceutical scientists,
To clarify the Intent of the inclusion of
these guidelines in these sections, how-
ever, he has revised the “Le.” notation
before each of these guidelines to “e.g."

37. One comment regarding proposed
§ 3203(b) (5) (vD) (now § 330.52(e) (8))
stated that it §s well known that many
excipients used In the manufacture of
drug products can have & profound effect
on the disintegration, deaggregation, and
dissolution of drug products, and thus
potentially affect thelr hicavaslability.
These exciplints are present in nearly
every product on the market and the
amount used and the mode of applica-
tion, as well as the ratio of total excip-
lents to active drug Ingredient, can have
i significant effect on the products.

The Commissioner believes that pro-
posed § 320.3(b) (5} (vi) appropriately re-
flects the intent of this comment. Le.
excipients used in the manufacture of &
prescription drug product may affect jts
Lioavailability, and, therefare, the use of
inactive ingredients should be considered
In determining whether a bloequivalence
requirement should be established. There
is. no change in § 320.52(e) (6) of the
finnl reguintions,

38. One comment proposed
§ 320.3(b) (6} (1) (now 1§ 320.53¢f)(2))
stated that, although which

show poor absorption would be prime
candidates for a close scrutiny with re-
spect to bioequivalence, It appears that
bioequivalence for the most part tnvolves
relative availabflity using some standard
dose such as a marketed product or an
oral solution or suspension, rather than
the absolute avaflability utilizing the
area under the plasma curve or urinary
excretion profile with an intravenous
dose. Without such Intravencus data,
however, the percent absarbed from an
oral solution eould not be determined.
The Commissioner agrees with this
comment. He is revising § 320.52(1) (2)
of the final regulations to read: “The de-
gree of absorption of the active drug
ingredient, therapeutic molely, or its
precursor is poor, e.g., less than 50 per-
cent, in comparison to an In-
travenous dose. even when it is ndmin-
istered in pure form, e.g., in solutlon.”
39. One comment regarding proposed
§ 320.3(b) (@) (1) (now §320.52(1) (3))
stated that the exkie&:'e of rapid me-
tabolism through a hepatic clear-
ance, or intestinal metabolism. would be
viewed therapeutically as poor oral ab-
sorption when measured as active drug
reaching the general circulation. The
existence of a high first-pnss effect would
not have an effect on the relative bio-
avallability of various oral doses unless
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the metabolic step was easily saturated
50 that nonlinear kineties would be |n
effect. This latter situation would mean
that the extent of absorption was in fact
# [unection of the rate of absorption. Dose
dependent bioavailability would resull
from rapidly releasing dosage forms or
solutions wilth n reduction in the extent
of avallability with inereasing dosage.

The Commissloner believes that the
comment misinterprets the clinfeal sig-
nificance of the factor set forth in pro-
posed § 3203(b2(6) (i), If the active
drug ingredient or thernpeutic maoiety of
two drug products undergoes first-pass
metabolism either in the gastrointesti-
nal tract or in the liver, the ingredient
or molety of each of the products may be
avallable to the same extent in the avs-
temie circulation at steady state condi-
tions but may differ significantly in their
peak concentrations, This difference in
concentrations could alter their theran-
peutic or toxic eflects. Drug products
that undergo a rapld Hrst-pass metabo-
li=m are of greater clinical concern be-
cause large differences In peak concer-
trations will manifest themselyes as n
function of rates of metabolism and ab-
sorption. Therefore, great emphasis may
need to be placed on the rate of absorp~
tion of a rapidly metlabolized active drug
ingredient or therapeutic molety partic-
ularly if blood concentrations sre crit]-
cal for the safe and efective use of ihe
drug product.

The comment also refers to doso de-
pendent kinetics where the mte of ab-
sorption affects the extent of absorption
and, therefore. bloavallability and bio-
equivalence. The Commissioner ngrees
thit dose dependent kinetios is a fastor
that should be cansidered in determining
whether to establish a bicequivalenee re-
quirement. Therefore, he 18 adding u new
§320.32(1) (8) that reads: “The drug
product ix subject Lo dose depandent
kineties {n or near the therapeutic range
and the rate and extent of absorption
are important to boequivalence.”

40. One comment relating to proposed
£ 3203(bYT) (now £ 320.51(pi (3%
stated that it is inappropriate to define o
potential for a bloequivalence probiem on
the basis that a drug product is 8 mem-
ber of a closely related class in which a
bloequivalence problem has been identi-
fied. The comment explained that with-
in a class of compounds there are both
very soluble and very insoluble sub-
stances and their potential bioequiva-
lence problems relate Lo each eompoune's
inherent physicochemical properties and
not to its relationship to other siniiles
compounds,

The Commissioner advises that If a
bioequivalenee requirement is established
for a class of drug products, the require-
ment will apply only to the drug prod-
tiets in the class that have close struc-
tural siinilarity and physicochemical or
pharmacokinetic properties similar to
the drug product for which there is well-
documentad evidence of a bloequivalence
problem. This concept Is Included in
#320.51ta) 13) of the final regulations.
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REqUIREMENTS FOR Barcu TESTING AND
CERTIFICATION BY FDA

41. Three comments objected to § 320.-
3ie) (now § 320.55) regarding individual
batch testing and certification by FDA
of drug products for which a bloequiva-
lence requirement is established. The
comments stated that the agency does
not have the asuthority to require such
testing and certification under the act,

The Commissioner concludes that sec-
tion 505 of the Federal Food, Drug. and
Cosmelic Act (21 U.B.C. 365) authorizes
FDA to require batch testing and certi-
fication of drug products where no more
praciicable means exists to nssure that
they are safe and effective for their in-
tended use. Section 505 of the act per-
miits & new drug to be marketed only
after an NDA provides for safety and
effectiveness, under approved Iabeling,
and with approved methods of manu-
facture and quality control adequate to
assure batch-to-bateh consistency In
making the product so that the product
being marketed is identical to that tested
for safety and effectiveness and ap-
proved by FDA. The Commissioner's
opinion is that batch testing and certi-
fication may be required in an NDA as
part of the methods to assure the drug
product's identity, strength, quality,
purity. Ordinarily batch testing and
pertification for any manufacturer will
not be required after four consecutive
batehies have been coertified. The ability
of the firm to make a satisfactory prod-
uet consistently in four batches will gen-
erally assure FDA that the methods of
manufacture and quality control are
ndequate.

REGQUIREMENTS FOR MARKETING A Dnva
Propuct SUBJECT 10 A BIOEQUIVALENCE
REQUIEMENT

42. One comment objectad to proposed
§ 3230.3(0 (now § 32057). The comment
stated that a holder of an approved NDA
should not have to conduct in vivo bio-
avallability tests if his product had been
shown to be safe and effective in ade-
guate and well-controiled clinical trials.

The Commissioner coneludes that, if
& bloequivalence requirement is estab-
lished. each person marketing a drug
product that is subject to the require-
ment must conduct studies to assure that
his product meets the requirement and
s equivalent to the reference material.
In many cases, the drug product that s
the subject of an NDA has
been reformulated or there have been
changes in the manufacturing proce-
dures since the approval of the initial
application. The reformulated product
has nol been studied in clinical trials.
The FDA's experience is that bioequiv-
alence problems involve products manu-
factured by holders of approved NDA's
as well as those manufactured by per-
sons who do not hold an approved NDA.
In addition. the Commissioner believes
that clinical trianls are not as sensitive,
accurate, or reproducible ns other bio-
equivalence methods and should be used
o determine bioequivalence only if these
other methods are not available.

RULES AND REGULATIONS

43, Two comments stated that pro-
posed §3203(g) (now §320.568(a))
should be withdrawn since It would im-
pose a requirement set forth in proposed
§310.7 (21 CFR 310.7) on drug prodicts
subject to an NDA approved before Oc-
tober 10, 1962, The comments added that
§ 310.7 cannot be finalized because of the
order of the United States District Court
for the District of Columbia in “Hoff-
mann-LaRoche, Inc, v. Welnberger”
lgi_rvtl Action No. 75-0270) filed July 29,
1075.

The Courts order in “Hoffmann-
LaRoche, Inc. v. Weinberger” was pri-
marily nddressed to proposed § 810.7(a),
which would have allowed certain drug
products to be marketed without prior
submission or approval of a full or ab-
breviated NDA. Proposed §310.7(c)
would have required that, for any drug
product subject to a Drug Efficacy Study
Implementation (DESI) notice being
marketed for the first time after a bio-
equivalence requirement was established.
an NDA be approved before marketing.
Proposed §310.7(c) would have per-
mitted any drug product subject to a
DESI notice being marketed at the time
a bicequivalence requirement was estab-
lished to remain on the market pending
roview and approval or disapproval of
a full or abbrevisted NDA or supple-
mental application, This provision was
intended solely as a transitional proce-
dure to bring everyone into compliance
with a bioequivalence requirement
prompuly and effectively, The only effect
that the Court's order had on proposed
$310.7¢c) was to preclude application
ol the transition procedures to marketed
drug products that were not the subject
of an approved full or abbreviated NDA
at the time a bioequivalence requirement
wis established, The FDA is taking reg-
ulatory action agninst all drug products
known to the agency that were identified
in the preamble to the proposed bilo-
equivalence reguiations as having a
known or potentisl bioequivalence prob-
lem and that are not the subject of an
approved full or abbreviated NDA. Thus
the transitional procedures in § 310.7(c)
that were affected by the Court’s order
are no longer necessary for those drug
products already identified by FDA as
having & known or potential bioequiva-
lence problem. In the future, when n
bioequivalence requirement is estab-
lished for a drug product that is subject
to a DESI notice and that has not al-
ready been identified by FDA as having
a known or potential bloequivalence
problem, FDA will immediately act to
remove from the market all of these
produets that are not the subject of an
approved full or abbreviated NDA. The
FDA no longer intends to follow the
transitional procedures provided for in
proposed § 310.7(c) and no other iran-
sitional procedures will be necessary for
marketed, unapproved drug products. As
disoussed in paragraph 46 below, the
Commissioner believes that the Court’s
order, as amended, permits him' to estab-
lish transitional procedures for marketed
drug products that are the subject of an
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approved full or abbrevisted NDA when
a bioequivalence requirement is estab-
lished for these products. Therefore, Iic
is Including such transitional procedures
in the final regulations.

Section 320.58(a) of the final reguia-
tions provides that if a bloequivalence
requirement is established for a drug
product subject to an NDA that became
effective before October 10, 1962, or for
any identical, similar, or related drue
product covered by such an NDA under
§310.6 (21 CFR 310.0), marketing of the
product may lawfully be continued os
follows:

a. Any manufacturer who holds an
approved full or abbreviated NDA for
the drug product on the effective date of
the bioequivalence requirement must
gubmit and obtain approval by FDA of
a supplemental application that provides
evidenca that the drug product meels
the bioequivalence requirement. If a sup-
plemental  application 18 submitted
within the time frame specified in the
regulntion establishing the bloequiva-
lence requirement, the manufacturer
may continue to market the drug product
uniess and untfl the supplemental ap-
plication is disapproved and approval
of the NDA is withdrawn.

b. Any manufacturer who does nol
hold an approved full or abbreviated
NDA for the drug product on the effec-
tive date of the bloequivalence require-
ment shall, before introducing the drug
product into interstate commerce, sub-
mit and obtain approval by FDA of n
full or abbreviated NDA, as anplicable,
that provides evidence that the drug
product meets the bioequivalence re-
quirement.

The requirements for a drug product
subject to an NDA that became effective
before October 10, 1962, or for any iden-
tical, similar, or related drug product
covered by such an NDA under § 3106
and further subject to a bloeguivalence
requirement parallel the requirements
proposed in § 320.3(h) (now § 320.58(h))
for a drug product subject to an NDA tha!
wnn approved on or after October 10
1962,

44. Two comments objected to pro-
posed § 320.3(h) (2) (now § 320.58(b) (21}
that would allow the submission af an
abbreviated NDA for a new drug product
first approved after 1962. The comments
stated that full NDA's are applicable to
post-1862 new drugs, whether or not #
hioequivalence requirement has been es-
tablished. One of the comments recom-
mended that proposed §3203(h) () be
revised to read: “The manufacturer has
submitted and obtained approval from
FDA of & new drug application contain-
ing evidence that the drug product meels
bioequivalence requirements and other-
wise meeis the requirements of Bection
314.1(n)=(e) of this chapter.”

The Commissioner advises that pro-
posed # 320.3(h) (2) was not Intended to
permit the submission of aAn abbreviated
NDA for n new drug product that is iden-
tical, similar, or related to a new drug
product subject to an NDA that was ap-
proved on or after October 10, 1962, L.e.
after the effective date of the Eefauver-
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of
an abbreviated NDA for these post-1963
drog produet«. Reference to the submis-
slon of an abbreviated NDA was included
in proposed § 320.3(h) (2) in antizipation
that the submizsion of an abbreviated
NDA for these post-1962 drug products
may be allowed in the future. To elimi-
nate possible confusion at this time, how-
ever, the Commixsioner §s revising § 320.-
68ib) (2) of the final regulations to reac:
“Any manufacturer who does not hold an
approved full new drug applieation for
the drug product on the effeclive date of
the bloequivalence requirement shall, be-
fore introducing the drug product into
interstate commerce, submit and obtain
approval by the Food and Drug Adminis-
tration of a full new drug application
that provides evidence that the drug
product meets the bioequivalence re-
quirement

45, Ome comment stated that pro-
posed § 3203(1) (now § 320.58(c} ) should
be withdrawn. The comment explained
that, if & drug product is not subject Lo
the new drug provisions of the act, it is
an “old drug”, and the PDA does not
have ihe legal nuthority to require sub-
mission of bivequivalence data or sub-
mission of reports under #210.300(b)
1) and (2), The comment suggested re-
vision of proposed § 320.3(1) to provide
for the voluntary submission of these
d]n.taandrtmmwﬂhmpectwo&d
drugs.

The FDA is reviewing the entire mat-
ter of the scope of the new drug provi-
nsomo!themmlhemlmuryor
mandatory submission of special reports
far all prescription drug products s part
of this review, The Commissioner there-
fore Is revising § 320.58(c) of the final
requlations to delete the rpquirement re-
vnrding the submission of reports under
1 310.30016) (1) and (25,

The Commigsioner concludes. however,
that, If & biesquivalence requirement is
established for a prescription drug prod-
uct that is not subject to the new drug
rovislons of the act, each manufacturer
must record and maintain evidence that
the product meets the bloequivalence re-
quirement. Such a drug product that
does not meet the bloequivalence re-
fuirement would be regarded as mis-
btranded under seciion 502 of the ach.
For the reasons set forth In pa I 5,
the Commissjoner believes that the law
presently permits the adoption of a re-
quirement for the submission of evidence
tnat @ drug product meets a Bloequiva-
lenve  requirement directly to FDA.
Therefore, §320,58(c) (1) of the
regulations requires a manufacturer of
& drug product not subject to the new
drug provisions of the act to rocord and
muintain  evidence that the product
meets the bloequivalence requirement
and, upon written request or notice in
the Froxaar Reotstex, to submit this evi-
dence promptly to FDA,

16. Two comments stated that pro-
posed § 3203(k) (now § 320.58(¢) ) would
rermit new drugs to be marketed with-
out prior approval If the Commissioner,
in his discretion, so allows, The comment
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noted that such actions are prohibited
by the decision of the Court In "Hofl-
mann-LaRoche, Ine, v. Weinberger,”

The Commissioner advises that the
Court’s order of July 29, 1975 In "Hoff-
mann-LaRoche, Inc., v. Welnberger” was
amended on November 3, 1975 to ndd the
following separate final paragraph

ORDERED that nothing in the foregoing
provislon of ihis ORDER shall prevent de-
fendants, upon making and publishing In
the Proeeal. Raumsyen & determination that
preseription new drugs in the following cato-
pories are medically nécessary, from allowing
such drugs to continue to be marketed pond-
Ing completion af scientific studies required
for an evalustion of their mifety and effec-
tivenma: (n) Drugs coversd by approved new
druj applications with respect to which new
Informition caures defendanta to initiate
proceedings to withdraw spprovals of apphi-
entlons pursuant to provialons of 21 UBC,
350(e): and (b) drugs not previcusly de-
clarod as new drugs and not covered by
effective new drog applioations, which, upon
the basls of pew IMformation, the defendants
have classified as new drugn.

The amendment to the Court's order
was published in the Frpenal Recisten
of March 2, 1976 (41 FR 8001),

The Commissioner belleves that the
amendment to the Court's order permits
him to stay disapproval of an NDA or
supplemental application pending com-
pietion of bioequivalence studies,

The Commissioner is revising § 320,58
{e) of the final regulations to clarify the
conditions under which he may stay dis-
approval. Secllon 32058fe) sets forth
that the Commissioner, in his discretion,
may slay disapproval for a particular
drug product if he finds that all of the
following conditions nre mat:

a. The drug product was belng law-
fully marketed on the effective date of
the blsequivalence requirement, eg., If &
the subject to
an approved full or abbreviated NDA (see
paragraph 43),

b. The drug product is medically nec-
ossury, e It is used in the treatment of
a serlous disense or condition for which
no alternative therapy is avaflable.

€. There is not an adequate supply of
identical or similar drug prodocts subject
to an approved full or abbrevinted NDA
containing bioequivalence data to fulfill
medical needs

d. The manufacturer submits s full or
abbreviated NDA or supplemental appli-
ention, as applicable, containing an ac-
coptable protocol for the conduct of the
bloequivnlence studies nnd completes the
necessary studies within the time frame
set forth In the bloequivalence require-
ment.

Conmmu_.m OF Data 10 Estaniisy a
Brosgmvarence ReQuimesent

47, One comment that
proposed §3203(m) (now § 32050)
should be revised to make it clear that
FDA will not disclose bloequivalence data
that are trade secrets.

Section 320.59 Is intended L0 xlate Lhat
a bloequivalence requirement can be es-
tablished by FDA on the basis of data
and information voluntarily submitted
to the agency even If these data and n-
formation are not publicly disclosable.
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m the disclog-
and imforma-

£

proposal’s preamble that FDA Intends to
maintain the confidentiality of data and
Information voluntarily submitted to the
agency thal are trade secrels under § 4.01
(21 CFR 4.81),

48. Two comments regarding proposed
£ 320.3(m) (now § 320.59) noted that the
pharmaceutical Industry invests millions
of dollars to develop data that may ulti-
maltely lead to an In vitro method or
animal model that successfully predicts
the bioavallabflity of m drug product.
These comments stated that a novel test-
Ing apparatus or a belter screening
procedure offers o competitive advantage
that, if disclosed to the public by FDA,
would be in violation of 18 U.S.C, 1905 or
21 US.C, 33100,

The Commissioner does not agree with
these comments, The Commissioner be-
lisves that, if a bloequivalence require-
ment §s established, analytical methods
are necessary for regulatory purposes to
permit FDA to assure that all marketed
drug products meet this requirement.
For many years FDA has routinely made
avallable for public disclosure, and has-
Included in ita widely distributed man-
uals, analytical methods that are con-
tained in petitions and NDA'’s, and which
are needed for regulatory assays of drug
products. The USP. publishes official
annlytical methods, Other methods are
frequently published in the sclentific
lterature. Accordingly, methods of this
type are nol customarily regarded as
confidential information. The Commis-
sloner belleves that an  analytical
method to delermine If a product meets
i bioequivalence requirement is not o
quality control procedure per se and
exempt from public disclosure under
§31414(g) (1) (21 CFR 314.14(g)(1)),
but, rather, I4 necessary for regulatory
purposes to determine if a drug product
is safe and effectve and may lawfully
bo marketed. The Commissioner believes
that the fallure to make such an anaivti-
cal method public would deter regulatory
activity, Accordingly, the Commisaioner
concludes that all such meothods will be
made public except where they serve no
reguiatory function whatever. The Com-
missioner is Including In § 320589(¢) of
the final regulations a statement that a
bicequivalence requirement may specify
an analytical method contained In a
petition or an approved new drug appli-
cation, or that is based on dala and in-
formation voluntarily submitted 1o
FDA, unlzss the method serves no regu-
litory or compliance purpose and fs
shown to be exempt from public dizclo-
surc under § 4.61.

49. One comment regurding proposed
§32030(m) stated that the proposal o
establish tests and standards based on
secret data Is s0 novel and raises such
serious questions of consistency with
established principles of due process that
It requires further explanation and op-
portunity for comment.,

The Commissioner advises that if data
and information voluntarily submitted to
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rer. The Commissioner concludes that
the comment's proposal to deiay finalix-
ing these regulations for further consid-
eration of the procedural question is In-
consistent with the publie interest. The
Commissioner, howover, inviles any in-
terested person to submit s potition pro-
posing a ¢hango In these regulations o
prohibit the disclosure of annlytical
methods to delermine bloequivalence.

50. One comment proposed
§ 320.3(0) (now § 320.80) stated that it Is
sssumed that the yet-to-be-formallzed
old drug monograph concept will Include
a bioequivaience roquirement for such
monographed drog.

The Commissioner advises that, one of
the approgaches to old drug monographs
now under consideration in FDA would
provide that, If an old drug monograph in
established for & drug product for which
& bioequivalence requirement has been
established, the monograph will include
n requirement for bloequivalence testing.

aanxermve Proovers Tuar Do Nor
MEer Ax Iy VIrno STAMDARD

51. Severnl commenls regarding pro-
posed §£3203(p) (now §£32061) ques-
tioned why & manufscturer whose prod-
uct does not meet an in vitro bioequlva-
lence standard muai, tn leu of reformu-
1ation to meet the standard, demonstrate
that his product is bloavailable by in vivo
testing of three consecutive balches of
the drug product, The comments noted
that one lot testing is apparenily satls-
factory U the product meets the in vitro
standard, while in vivo
testing is specific, absolule, and repre-
sents the primary standard of bloavail-

ty; therefore, the comments suggest-
that in vivo testing be required for
only one batch,

The Commissioner s of the opinion
that i vivo testing of a aingle bateh of
ad.m.lproductl.bal.l’unltonNnﬂln
vitro biosuivaisnce standard established
through correlation with In vivo data Is
not =ufficient to assure batch-to-bsteh
unMormity. Therefore, If & drug product
does not meet an In vitro biceguivalence
standard, the manufacturer has the op-

mummmm

RULES AND REGULATIONS

to meet the standard or testing three
consecutive batches In vivo to demon-
strate bioequivalence and batch-to-bateh
uniformity. The option for In vivo testing
was Included In proposed § 3203(p! be-
cause the Commissloner recognizes that,
oceasionally, 8 drug product that fulls o
meet an in vitro bicenuivalence standand
will nontheless be shown to be bloequiva~
lent when tested in vivo. This Is becawse
the in vitro bloequivalence standard is
designed to identify and screen oul all
biitehes that may not be bioequivmient,
In selecting the standard, PDA must, I
necessary for protection of the public
health, ere In favor of a standard that
may result fn the failing of a fow batches
that are later shown to be bloequivalent
when tested in vivo rather than & stand-
ard that may result in tho passing of »
few batches that are shown not to be bio-
equivalent when tested in vivo. The Com-
missioner advises that proposed § 3203
(1 (now § 320.56) requircs that if a bio-
equivalence requirement specifies an in
vitro bloequivalence standard, the manu-
facturer shiul eanduct the test on & sam-
ple of each batch to assure batch-to-
bateh uniformity. Thus, one lot testing
is not satisfactory if the bisequivalence
requirement is an in vitro blocquivalence
standard.

Requirements for in vivo testing of a
drug product not meeting an in vitro bio-
equivalence standard proposed in § 320.3
(p) have been revised for clarity and are
in § 32061 of the final regulations.

The Commissioner has earefully con-
sidered the environmental effects of the
regulations and, becanse the action will
not significantly affect the guality of the
human environment, has concluded that
an environmentsl impact stotement fs
not required. The Commisstoner has also
carefully cobsidered the inflation im-
pact of the regulations as required by
Executive Order 11821, OMB Circular A-
107, and Guidelines tssued by the De-
partment of Health, Education, and
Welfare, and no mafor infintion impact
has been {ound. Coples of FDA environ-
mental and Inflation impact asseasments
are on file with the Hearing Clerk, Food
and Drug Adminlstration,

Therelore, under the Federal Food,
Drug, snd Cosmetic Act (secs. 201ip),
502, 506, T01(m), 52 Stat, 1041-1042 as
amended, 1050-1053 as amended, 1065
(31 US.C. 321(p), 352, 355, 371(a)) and
under authority delegated to the Com-
missioner (21 CFR 6.1 (recodification
published in the Frorzal Recisten of
June 15, 1976 (41 FR 24262) ), Chapler 1
of Title 21 of the Code of Federal Reg-
ulations 1s amended as follows:

} 1. T Part314;

a. By adding to 314111 new para-

graph (a) (8) to read na follows:

§314.111  Refusal 1o approve the appli-
cation.

‘n' L I )

(8) The applicant fuils to submit hio-
availability or bioecuivalence data re-
quired under Part 320 of this chapter.

L L] - L] .

b. By ndding to § 3141156 new para-
graph () (5) to read as follows:
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£ 314115 Withdeawal of approval of sn
application.
- - . ™ ™

fg) = = *

(30 That tho applicant has failed to
submit blonvnilability or bicequivalence
data required under Part 320 of this
chapter

. w - - -

——

2. By adding new Part 320 consisting
at this time of SBubparts A snd C lo
read as follows:

Subpart A—Genoral Provislom

Definttiona.

Subrpart B—| Resarved]
Subpart C—Bloeguivalence Meguieeamwnts

12050 Purpese.

i 5) Proceduses fur  eslablisbing o
amending a blosquivalence re-
ulreinent.

Criterin and evidence to establiali »
biceguivalence reguirement,

Types of bloequivalence require-
menis

Contents of a pstition Lo establial o
Dloequivalence requirsment.

Requirementita for baich teating and
cartiffcation by the Food and Druy
Administration.

Requilremenis for ln Yitro temling of

Requirements for Lthe conduct of n
wivo bloequivilence testing tn hu

Sec
p il

RUO52
020.53
N20.H4

w2 55

minalsm

520,58 Reguirements for marketing a drie
product subject to & bosqulvalence
requitensent.

Bicequivalance reguirements baned
ot data voluntarily sobmitted.
Bloeguivalence requirsments for »
drug product subject to an old

drug monograph.

Requirements for In vivo testing of 4
druy prodost not meeting an b
witro bloequivalence standard,

Requirementa for miintenance of
records of bibeguivalence tenting.

AvTioatry: Sees. 201(p), 802, 605, TO1(w)
52 Stat. 1041-1043 ss amended, 1060-1053 an
smended, 1068 (31 U.S0. 521{p). 582, 356
a'l.lun_ unless otherwise notod.

X0 .59
32000

120601

Subpart A—General Provisions
§320.1 Definitions.
(n) (Reserved]

(b} “Drug product” mean: & finished
dosage form, e.g., tablel, capsule, or soiu-
tlon, that contuins the active drug in-
gredient, generally, but not necessurily.
in asseciation with inactive ingredients.

te) “Pharmacoutical equivalents”
means idrug products that contaln jdenti-
eal mmounts of the Identical active drug
fngredient, Le.. the same sit or ester of
the same therapeutic motety, in ldentical
dosage forms, but not necessarily coh-
taining the same insctive ingredienis.
and that meet the identical compendisl
or other applicabls standard of identity.
strength, quality, and purity, fncluding
poteney nnd, where appHeable, content
untformity, disintegration times and/of
dissolution rates. )

) “Pharmaceutical alternatives
menans drug products that contaln the
identical therspeutic moiety, or s pre-
cursor, but not nocessarily in the same
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amount or dosage form or as the same
salt or ester. Bach such drug product in-
dividually meels either the Identical or
its own respective compendial or other
applicable standard of identity, strength,
quality, and purity, iocluding polency
and, where applicable, content uniform-
ity. disintegration times and/or dissolu-
tlon rates.

(e} “Bloequivalent drug products”
means pharmaceutical equivalents or
pharmacetitical alternatives whose mate
und extent of absorption do not show a
significant difference when sdministered
st the same molar dase of the therapeutic
molety under similar experimental con-
ditions, cither single dose or multiple
dose, Some pharmaceutical equivalents
or pharmacentical alternatives miy be
equivalent in the extent of thelr absorp~
tion but not in their rate of absorption
and yvet may be eonsidered bioequivalent
because such differences In the rate of
absorption are intentlonal and are re-
flected In the Inbeling, are not essential to
the attainment of effective body drug
concentrmtions on chronic use, or are
considered m?ﬂ:nlﬂml. for
the particular drug product studied.

(fy "Bloequivalence reqhirement™
means a reguirement imposed by the
Food and Druog Administration for in
vitro and/or in vivo testing of specified
drug products which must be satisfied as
a condition of marketing.

Subpart B—[Re<erved)
Subpart C—Bloequivalence Requirements
§320.50 Purpose,

This subpart establishes criterin and
procedures for:

(a) ldentifying pharmaceutical equly-
alents and pharmmsaceutical alternatives
that are Intended to be used iInter-
changeably for the same therapeutio ef -
fect and that are not bicequivalent drug
products: and

(b) Establishing a bloequivalence re-
quirement for these drug products,

£ 32051 Proccdures for establishing or
amending o bloeguivalence require-
el

fa) The Commissioner of FPood and
Drugs, on his own initiative or In re-
sponge to a petition by an interested
person, may propose and promulgate a
regulation (o establish a bloequivalence
requirement if he finds there Is well-
documented evidence that specific phar-
moceutical equivalents or pharmaceuti-
cal alternatives intended to be used in-
l:;;rhnngcnhw for the same therapeutic
ellect

(1) Are not hicequivalent drug prod-
Lots; or

(2) May mol be bloequivnlent drug
prodiucts based on the oriterin sel forth in
[ 320.52; or

(3) May not be bioequivaient drug
Drodudts because they are members of a
class of drug products that have close
structural similority and similar physi-
cochemienal or pharmacokinetio proper-
tes to other drug products In the same
cluss that the Commissioner finds are not
Bloequivalent drug products,

and include in the petition the
information sot forth in § 320.54.

(¢) The Commissioner ghall Include In
A notice cf proposed rulemaking to es-
tablish a bloeguivalence requirement the
evidence and eriteria sot forth In § 320.52
that are to be considered in determining
whether to issue the proposal. I the rule-
making la proposed In response to a peti-
tion, the Commissioner shall include in
the proposal a summary and analysis of
the relevant Information that was sub-
mitted In the petition as well as other
avellable information to support the es-
tablishment of a bioequivalence require-
ment.,

{d) The Commissioner, on his own in)-
tiative or in response to a petition by an
Interested person, may propose and

§ 320.52
~ lish a

Criteria and evidence 10 estpl-
biveguivalence requirement.

The Commissioner shall consider the
following factors, when supported by
well-documented evidence, to Identify
specific pharmaceutical equivalents and
pharmaceution] alternatives that are not
or may not be bloequivalent drug prod-
ucts and to determine whether Lo propose
or promulgaté s regulation to establish
a bloequivalence requirement for these
products:;

ta) Evidence from well-controlled
clinical trinlk or controlled observations
in putients that such drug products do
not give comparable therapeutic efects.

(b) Evidence from well-controlled blo-
equivalence studies that such products
are not bloequivalent drug products.

(¢} Evidence that the drug products
exhibit a narrow therapeutic ratio, eg,
there is less than a 2-fold difference in
medinn lethal dose (LD:s) and median
effective dose (EDss) wvalues, or ha-e
less than a 2-fold difference in the mini-
mum toxic concentrations and minimum
elfective concentrations In the blood, and
safe and effective use of the drug prod-
ucts requires careful dosuge titration and
patient monitoring, '

) © t medical determination
that o Inck of bloequivalence would have
@ serious adverse effect In the treatment
u{uurcunnun of u serious disesse or con-
dition.

(e} Physjcochemical evidetice that:

(1) The active drug ingredient has a
low solubllity In water, e.g., Jeis than 5
milligrams per 1 milliliter, or, if dissolu-
Hon In the stomach s critionl to absorp-
ton, the volume of gastric fluids required
to dissolve the recommended dose far ox-
ceeds Whe volume of flulds present in the
slomach (laken to be 100 milititers for
adults and prorated for infants and
children) .

{2) The dissolution rate of one or more
such products is slow, e.g, less than 50
percent in 30 minutes when tested using
cither a general method apecified in an
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affivial compendium or a paddle method
at 50 revolutions per minute in 900 milli-
liters of distilicd or deionized water at
37 C, or differs significantly from that of
an appropriate reference materinl such
s an fdentieal drug product that is the
subject of an approved full new drug
application,

(3) The particle sise and/or surface
urea of the aclive drug Ingredient is critd-
cal In determining its bioavailability,

44} Cerlain physical structural char-
scleristics of the active drug ingredient,
eq., polymorphic forms. conforms, sol-
vales, complexes, and crystal modifica~
tions, dissolve poorly and this poor dis-
solution may affect absorption.

{6) Buch drug prodicts have a high
ratio of excipients to active Ingredients,
e.g., greater than & to 1.

(6) Specific Inactive ingredients, eg.,
hydrophilic or hvdrophoble exciplents
and lubricants, cither may be required
for absorption of the active drug in-
gredient or therapeutic molety or, al-
ternatively, U present, may interfere
with such absorption.

{[) Pharmacokinetic evidence that:

(1) The active drug t, ther-
apoulic molety, or Its precursor is ab-
sorbed in large part In a particulnr seg-
ment of Whe gustrointesting) truet or is
absorbed from a localized site.

(2) The degree of absorption of the
nclive drug ingredient, therapeutic
molety, or ita precursor is poor, e.g., less
than 50 percent, ordinarily in comparison
to an intravenous dose, evenn when It is

tered in pure form, eog, In
solution.

(3) There is rapld metabolism of the
therapeutic moiety in the intestinal wall
or liver during the process of sbsorption
(first-class metabolism) so the therapeu-
tic effect and/or toxicity of such drug
product is determined by the rate as well
as the degree of absorption.

{4) The therapeutic molety in rapidly

or excreted so that rapid
dissolution and absorption are required

(5) The active drug Ingredient or ther-
apeutic molety is unatable in specific por-
tions of the gastrointestimml traet and
requires special eontings or formulationa,
eg., buffers, enteric contings, and fim
coutings, to assurd adequate absorption.

(8) The drug product {5 sublject to dose
dependent kinetics in or near the thern-
peutic range, and the rate and extent of
rbsorption are important to bioequiva-

832053 Types of bisequivilénes re
quirements,

{a) A bloequivalence requiremsnt may
be one or more of the following, as spei-
filed by the Food and Drug Adminlstra-
tion:

i1) An In vivo test in humans,

€2) An in vivo test in anlmals other
than humans that has been correlsted
with human in vivo data,

€3) An in vivo test In animals other
than humans that bas not been corre-
lated with human in vivo duta,

(4) An in vitro bjoequivalence stand-
ard, L&, an in vitro test that has been
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correlated wilth human (n vivo bioaviil-
nbility data.

t6) A currently avaflable in vitro test
iususlly a dissolution rate test) that has
not been correiated with human in vive
bisavallubility data.

1b) In vive testing in humans shall or«
dinarily be required 1f there is well-doou-

mented evidence that pharmaceutical
cquivalents or pharmaccutical alternu-
tives intended to be used interchangeably
{or the same therapeutic effect meet one
of the following conditions:

1) ‘They do not give comparable ther-
speutic effects.

2y They are not blooquivalent drug
products

13 They exhibit a narrow therapeutic
ratio, &.g., there Is less than a 2-fold dif-
ference in L. and EDw values, or there
{5 less than a 2-fold difference in the
minimium toxie coneentrations and minl-
mum effective concentration in the
blood, and safe and effective use of the
product requires careful dosage titration
and patient monitoring.

5 320,54 Conlonts of & petition w0 estub-
ti=ly a bivequivalence requirement.

2%
the drug products for which a bloequiva-
lence requirement should be established
are pharmaceutical equivalents or phar-
maccutical alternatives that are labeled
at the same dose of

same therapeutic effect

(1) Well-documented evidence and
datn in the categories Iisted in this para-
graph, as applicable, to support the con-
tention that s documented or potential
blosquivalence problem exists,

iy Well-documented evidence that the
subject pharmaceutical equivalents or
alternatives do not give
comparable therapeutic effects, togeth-
er with a citation of supporting well-con-
trolled observations or clinieal trials In
putients and & summary of their con-
tents

(il Well-documented evidence (hat
the subject pharmaceutical equivalents
or phs altemativea are not
bloequivalent drug products, together
with approprinte data and/or cltations
of supporting well-controlled bloequiva-
jonee studies and a summary of thelr
contents,

‘iity Well-documented evidence that
the subject pharmaceutioal equivalents
ar pharmaceutical alternatives exhibit a
fhrrow therapeutio ratio, &g, there i
lesa than n 2-fold difference ki [Dw or
Fise values, or have s less than 2-fold
difference [n the minimam toxic concen-
trution and minimum effective conpen-
trations in the bliood, and safe and effec-
tive use of the drug product requires care-
tulm;i:mn titration and patient moni-
to A
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(v Competent medical determing-
tion that lack of bloequivalence would
have a serfous adverse ¢ffect in the trea
ment of a serious disease or condition.

or pharmaceu

of the physicochemical and/or pharma-
cokkinetic charncteristics set forth in
§ 22052 (e) and (f), may nol ba blo-
equivalent drug produocta

ivi) Well-documented evidence Lo sup-
port & finding that the pharmaceutical
equivalents or pharmaceutical alterna-
tives nre members of a class of drug prod-
l.l!l: that have close structural similarity
and physicochemical or pharmacokinetic
properties similar to other drug products
that have been specifically shown to lack
therapeutic equivalence or bloeguiva-
lence,

ib) Each person submitting a petition
to establish a bloequivalence
ment under this subpart is requested, but
|5 not required, Lo include in the petition
o description of & proposed bicequiva-
lence test as [ollows:

11) A description of any proposed cur-
rent In vitro test to be vsed pending the
development of n definitive In vitro blo-
equivalence standard together with the
evidence deseribed In pamgraph (c) of
this section that this current in vitro test
{5 suitable for comparing the subject
pharmaceutical equivalents or pharms-
coutical alternatives to a reflerence ma-
terinl.

21 A description of any proposed in
vitro hicequivalence standard, including

the proposed in vitro
standard. :

{3y A description of any proposed in
vivo test, including the

supporting
graph (¢) of this section and a summary
of itx contents.

(c) Belentific evidence cited In the g

petition ‘shall include specific, precise in-
formation such as:

(1) The product names, bateh num-
bers, labeling, and the Identity of the
manufacturer, packer, or distributos of
the batches of the subject pharmaceuti-
eal equivalents or pharmaceutionl alter-
natives included in the studies on which
the evidence Is basod.

{2y The results of all in vitro physical
and chemical testa conducted on the

compendinl other
ards of identity, strength, quality,
purity, Inclnding potency and, where
‘applicable, eontent uniformity. disinte-
gration rates, and dissolution rates.

(3) The results of any in vitro physico-
chemical tests conductad on the batches
of the sublect pharmaceutical equival-
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ard, eg. particle size.

t4) The resulls of any in vive blo-
equivalence test or in vitro hiocequival-
ence lest conducted on the balches of
the subject pharmaceutical equivalenu:
or pharmaceutical altermatives studied
These results shall present a validation
of the analytical methodology, inelud-
ing the standard curve used and o de-
scription of the method of caleulation of
resnlts, and o description of the phar-
macokinetle model andsor statistical
model used in the data

(5) A full description of the analyti-
enl procedures and equipment used in
conducting an In vivo or In vitro test ou
the subject pharmaceutical equivalent
or pharmaceutical alternatives.

(d) Each person submitting a petition
to establish a bloequivalence require-
ment under this subpart shall include i1
the petition coples of published report.
in the sclentific lterature and unpub-
lished material that support the estab-
lishment of & bicequivalence require-
ment for the subject pharmmeeuticnl
equivalents or pharmaceutical alterns-
tives

(e} Each peison submitting » pell-
tion to establish & bioequivalence re-
quirement under this subpart shall in-
elude in the petition information as to
the availability of sufficlent samples of
the subject pharmaceutieal equivalent
or pharmaceutical alternatives studied t)
permit confirmatory testing by the Food
and Drug Administration.

£320,55 Requirements for bateh test
ing and certificution by the Fond and
Drvg Administration.

(a) ¥ the Commissioner determine
that individual batch testing by the Food
and Drug Administration s necessary o
assure that all batches of the same diug
product meet an appropriate in vitro test
he shall Include in the bloequivalence

bateh to the Food and Drug Administra-
tion and to withhold distribution of Lhr
batch until notified by the Food nnd
Administration that the batch msy
be introduced Into interstate commerce

(b) The Commissioner will ordinurily
terminate a requirement for a manufac-
turer to submit samples for balch tes!-
ing on a finding that the manulacturc
has produced four consecufive balchi-
that were tested by the Food and Drug
Administration and found to mect the
bloequivalence requirement, unless the
public health requires that batch testin:
be extended to additional batches.

§ 520.56 N
ing of

If a bivequivalence requiremont spect-
or

sments Toe in vites $001-




232057 Reguircsments for the condurt
of in viwn biooguiraleace westing i
himmmana.

m) It a requirement
provides for In vivo testing in humans, a
manufacturer shall conduct this testing
secording to the procsdures in § 32024,
using the most accurate, snsitive, and
reproducible method nvailable, and using
the reference matorial specified’ in the
bioequivalence requirement.

(b Clinjeal trials demonstrating
safety and effectiveness shnll be used to
establish bioeguivalence oniy if other
methods are not available.

cd I a bloeguivalemce requirement
provides for in vivo testing in humans
wsing & method other than clinieal trials,
a manufacturer shinll conduct this test-
ing to assure that his product meets the
bioequivalence requirement even though
liis product is the subject of an approved
] new drug anplication containing
clinionl evidence of safety snd effeptive-
neas,

§ 320,58 wirenaenis for swrkoting

drug product subiioes 0 s ldosgquiva.
lener reguirement.

ind If a bioeguivalencs requirement
is eatablished for a drug product subject

product under § 310.6 of this chapter, the
product may lawfully be introduced into
interstate commerce as follows:

(1) Any munufacturer who holds an
kpproved full or abbrevisted new drug
application for the drug product on the
dute the bloequivalence requirement be-
comes effective shall submit and obtain
approval by the Food and Drug Admin-
istration of & supplemental application
that provides evidence that the drug
product meels the biooquivalence re-
quirement; If o supplemental application
is subrnitted within the time frame spect-
fied In the regulalion estublishing the
bisequivalence requirement, the munu-
[acturer may conlinue to market the
drug product unless and' until the sup-
plemental npplieation is disapproved and
approval of the now drur sppliestion iy
withdrawn.

2y Any munufacturer who does not
hold an approved full or abbrevisted new
dmg application for the drog product
on the effective dute of the bloequivae-
" lence requirement shall, Before mitro-
dueing the drug produrt mto interstate
commerce submit and obtuin spproval
by the Food and Drug Administration of
a {ull or abbreviated new drug applica-
tion, as appllieable;, that provides evi-
dence that the drug product meets the
hiseguivalence requirement.

‘b1 If a bioequivalince requirement 1
established for a drug procfuct subifect
lo a4 new drug application that wis ap-
proved on or after October 10, 1962, the
product may lawfuily be introduced into
interstate commerce na follows:

1) Any manufacturer who holds sn
approved full new dmg application for
the drug product on the offective dite
of the blosquivalence requirement shall

meninl application s submitted witlyin
the time frame specified v the reguln-
tion establishing the hioequivalence re-

inferstate commeres unless ang until
the supplementul sppliontion is disap-
proved and approval of the new drug
application is withdrawn,

12) Any manufacturer who does: not
hold at approved full new dirug applica-
tion for the drug product on the effoctive
date of the bioegquivairnes reguiroment
shnll, before introducing the drug prod-
uck Into interstate commeros; submit
and obtain approval by the Food and
Drug Administration of a full new drug
applicatiop that provides evidence that
the dirug product meets the bloequiva-
lence requirement,

(¢) If 4 bloequivalence requirement is
established for a drug product that ls
not subject to the new drug provisions
of the act, the product may lawlully ba
introduced Into intemitate commenoe ns
follows:

11y The manufnctorer records nnd
maintaing evidence that the drug prod-
ucl meets the blofguivalence requlre-
ment. Upon writlen request or notice In
the Frouearl Resistez, the manufacturer
shall promptly submit this evidence to
the Food and Drug Administration.,

(2) The drug product s manufactured
In accordance with current good manu-
faeturing practice, as determined by the
requirements in Part 211 of this chapter.

i3 The drug product !5 Inbeled In
compliance with the aoct und this chapter.

(d' A mamufacturer msy Introduce
into Interstate commerce a drug product
for which a bloequivilence requirement
s estnbliuhed only U he compliss with
thiz seotion. Introduction of the drug
prodiiet inlo interstate commerce not in
campliance. with thiz section is illegal
and subject o regulntory acton,

(e} Upon disapproval of a full or ab-
breviated new diug application or sup-
plemental  application. the procedures
tor disapproval of any new drug sppllca-
tlon undéer section S505(d) of the net ap-
ply. Introcduction of the product
lzvolved into Interstate commerce |x f1-
legnl unless the Commissioner, in his
discretion, determines to stay this disap-
proval for a partienlar drug product on n
findiny that all of the following condi-
tlons are mut;

{1y The drug product was being lhw-
fully marketed] on the effective date of
the bisequivadence requirement, Le. if
A tow drug, it was alréndy subject to an
approved full or abbrevisted now drug
application,

i2) The drug product i1 medically nec-
essary, eg., It s used in treatment of &
serious disease or condition for which
no alternative thernpy & avadlable.

(3) There 1s not an adequate supply
of identical or simllar drug products sub-
Ject to an approved full or abbrevinted
new drug application containing bio-
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equivalence data to [ullill medical needs.

t4) Tha manufacturer submils a full
or abbrevinted: new drug application or
supplemental application, as applicahle,
containing an acoeptable protocol for the
conduct of bilocquivalence studies and
Initintes nction to conduct and complete
the necessary studles within the time
friune set lorth W the bioequivalence re-
quirement.

§320.59 Biosquivalnce  eoquirenients
based on data voluntarily sabmined,

(n) A bloequivalenve requirement. es-
tablished under this subpart may speoify
an analyticeal method. eg.. & current in
vitro test, an in vitto bloequivalénce
standard. or an In vivo bloequivalence
test, that is based on data and Informn-
tion voluntarily submitted to i Food
and Drug Administratiom, even though
these data and Information are exempt
from public disclosure under § 4.61 of
this chapter.

(h) A summary of the yoluntarily sub-
mitted datn and Information on which
the bicequivalence requirement s based,
prepared in one of the following two al-
ternative ways, ahall be publicly relensed
when the bivequivalence requirement is
proposed.

(1) The Food and Drug Administra-
tion may at an appropriate time before
proposing the bloequivalence require-
mont require the person who voluntarily
submitted the data and informution to
prepare a summnary of these dota and
information, that will be reviewed and,
where approprinte, revised by the agency.

{2) The Food and Drug Administra-
tion may prepare its own summary of
ihesze data and information.

(e) A bloequivalenoce requirement sy
specily an analytical method contained
In a petition or approved new drug ap-
pllcation, or based on data and informa-
tlon voluntarily submitted to the Food
and Drug Administration, unless the
method serves no regulstory or compli-
ance purpose and is ihown to be exempt
from public disclosure under §4.61 af
this chaptor.

§ 320.60 Biveguivalence  requirements
3 for a drug product subject 10 an old
deug monograph,

hns heen established under this subpart,
the provisions of this subpart as they. re-
late to that drug product are therchy
revoked.

4 320.61
ing of a drug produet 801 meoting an
in vitro bioequivalence standirl.

tn) If & drug product fadly to meet an
in vitro bloequivalence standard estab-
lished under this subpart and a mano-
facturer nevertheless wishes to market
the product without reformulation. the
manufacturer may do sp if he demon-
strates the bivequivalence of the drug
product by In vivo testing in humsns of
three consecutive batches of

3

product from batch-to-bateh.
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ib} The reference material to be used
by & manufacturer in conducting in vivo
testing In humans under this section
shall be n drug product that meets the
in vitro bioequivalence standard.

§ 320,62 Requircments flor malntenanco
of records of hoequivalcnree testing,

All records of in vivo or In vitro tests
canducted on any marketed beteh of a
drug product to assure that the product
meets a bloequivalence requirement shall
be maintained by the manufacturer for
sl least 2 years after the expiration date
of the batch and submitted to the Food
and Drug Administration on request.

Effective date: These regulations shall
become effective FPebruary 7, 1977,

(Seca. 201 (p), 502, 5OG, TO1(a), B2 Stat. 1041-
1042 pa amended, 1050-1053 an amendeqd, 1055
(31 UB.C. 321(p), 3E2, 358, 3TH(a)).)

Duated: December 30, 1976,

BuenwIN GARDNLR,
Acting Commissioner of
Food and Drugs.

PR Do 77568 Filed 1-0-T78:40 am)

| Docket No, TEN-0061]
PART 314—NEW DRUG APPLICATIONS

PART 320—BIOAVAILABILITY AND
BIOEQUIVALENCE REQUIREMENTS

for the In Vivo
Bioavailability of Drug

The Food and Drug Administration
(FDA) Is lssuing final regulations defin-
tng the term “bloavallability™ establish-
Ing requirements for the inclusion of
bionvailability dats in certain new drug
applications and supplements, snd es-
tablishing acceptable procedures for de-
lermining the bloavallability of drug
products, ‘These regulations are effective
July 7. 1977,

In the Frosmar Recrstex of June 20,
1075 (40 FR 26157) , the Commissioner of
Food and Drogs proposed pegulations to
define the term “bioavallabilily,” to set
forth the purposes of bloavallability
studies, and to establish methods and
procedures for determining the blonvall-
ability of drug producta. Interested per-
sons were Inviled to submi comments
regarding the proposal on or before Au-
gust 4, 1975, In response to requesis, the
Commissioner extended the comment pe-
riod to Beptember 18, 1875, notice of
which was published in the Penenat, Rec-
mrnn of Augunst 15, 19756 (40 FR 34407).

The Commissioner received a total of
34 written comments from individuals,
trande and professional associations,
pharmaceutical manufacturers, and
Histe and Federnl government ngencies.
Twenty of these made substantive com-
ments on the prapossd regulations, 4
commenls I.'rmn Individual consummers
supported action to nssure drug uniform-
ity, and 10 other commentls were more
closely related to other proposed resufa-
tions published in the Frogmar Recisten
of June 20, 1975 (40 FR 26164), and will
be considered along with other comments
submitted in response Lo those other pro-
poseil regulaiions. Al of the comments

Bubpart B—Procedures for Determining
the Bloavallabllity of Drug Produocts.
This action will sssure that the bioavail-
ab{'ity regulations are easier to find, read,
and understand.

To aid the reader, the following tuble
i provided to show the relatipnship of
the final reguintions to those proposed In
§ 3202,

Proposed Final
F30sin) e s XM
£302D) —eieia-~ 39034
Pefe) s f 32022
1 320.2(d) (1). (2), m

and (4). T 1 azo3s
lm.'!tdlll‘llh«-lﬂ) .ee H33030
F3203(d)(B) (vi)) ..... §32028
$30A(A)(0) e B ENOIT
FORALT) 32039
| 2202(d)(B8) oo § FI030(n) -(h)
F30AAD) e 32039
FRABRY) e simmeenn } 32030
§3202(1) < eeeennnees F3200(¢)

The substantive comments were con-
cerned with various speeifle pro
of the proposed regulations and con-
tained recommendations for changes.
These comments and the Commis-
sioner’s conclusions coocerning them
ure dizseussed below,

DEFINITION OF BIOAVAILABYLITY

1. One commuent stated that the term
“thernpeutic moloty” in the proposed
dafinition of “bicavallability” should be
replaced by "parent drug and/or ils
metabolites.” The comment noted that,

In determining bloavallability, one s

limited by savailable methodology and
knowledge with the result that, in many
cnses, there I no assurance that the
actunl therapeutic molety is measured.
This comment also recommended that
the phrase "becomes available to the
site of drug netion” be deloted since It ia
overly ootimistie to presume that blo-
avallabllity data consisting of estimates
of parent drug and’or metabollle con-
centration in hody fiuids, rate of excre-
tion, or the measprement of an souie
phsrmacologio effect provides, as 4 gen-
eral rule, an estimate of the avallability
of the therapeutic moiety at the site of
drug action.

The Commiszsioner. while agrécing In
principle with the comment regarding
the term “therapeutic molety.” belleves
that the term “active drug Ingredient”

18 omore appropriate and better under-

stood than the term “parent drug.” The
Commissioner does not agree Lhat the
term “bloavatiability™ should refer to

“metabolites.” Althcugh bloavailabiDty
may be determined by measurements of
metabolites in body flulds or excretory
products, bioavailability per se does pot
involve absorption of melabolites. He
algo believes that In some drug products
the therapeutic mojety, not the actlve
drug Ingredient, is absorbed. Therefore,

' he concludes that the term “active drug

Ingreciient or therapeutic molety™ shall
be suhstituted for the term “therapeutio
molety™ In the definltion of “bloavall-
ability™ in § 820.1.

The Commissicner pgrees that bio-
nvailability data slone do not estimate
the avallability of the therapeutic molety
at the site of drug action. It s scien-
tifically valid to assume, howeyer, that
if an active drug ingredient or thern-
peuuc molely reaches a reasonable ex-
tent of systemic circulation at & reason-
able rate, the therapeutic molety will
also become avallable at the site of drug
action, e.g., bruin, heart, or kidneys. For
this reason, the Commissioner concludes
that reference to avallability at site of
drug action should not be deleted. He
ftlso heleves that omission of such o
reference would incorreclly focus the
definition of bloavailability exclusively
on absorption of the astive drug ingredi-
ent or therapeutic molety from the drus
product, Even where such abtorption s
total, the preduct may not be bloavail-
able because an InsufMcient amount of
the active drug Ingredient or therapeu-
tic molety reaches the rystemic clrculn-
tion. In certain instanees, eg., high first-
pass metabollsm in the lHver or rapid
renal clearance, the active drug mgredi-
ent or molety must be ab-
sorbed at a rate suflicient to overcome
the metabolle or elimination mechaniam
and reach the syslemile clrculalion so
that the thermpeutic molety will become
available at the gite of drug action in
sufficient amounts ta clicit the intend-
ed therapoutio effect.

The Commisgioner also concludes that
i1 s tnappropriste to include in the defl-
nition of bioavallibility the means by
which Lloavailability is usually estimat-
«d, Therefore, in §320.1 of the final reg-
ulations he Is defining blosvallabllity as
“the mte and extent to which the nctive
drug Ingredient or therapeutic molety Is
absorbed from a drug product and be-
cames available at the slte of dmg ne-
tlo" He ia deloting the phrose "usual-
Iy as estimated by its concentrations in
body flulds, rate of excretion, or acute
pharmncological effect” from (he pro-
posed definition of blonvailabillty. The
moasurements usually used in o determi-
nation of bioavailability are set forth in
§ 32024 (n) ol the Dnal regulstions,

2. Angther comment suggested thit
the definition of bioavailabllity be re-
stricted to the timo course of the ad-
ministered drug in the systomic olrou-
Intion. Thizs comment stated that it is im-
portant that the time dependency of the
event be emphasieed beoause It §s eritical
to the defnition and, while urinary éx-
cretion and acute pharmacological ef-
fects are important methods, they are
used under the assumption that they re-
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the active drug ingredient into the sys-
temie clrculation. The comment also sug-

ability of produocts Intended for toplos)
or local uze is not messured by the rate
and extent of absorption fram these
products into the systemio circulation.

The Commissibner disagrees that bio-
availability Is determinod only by meas-
urement of the concentration of the ac-

contiudes that other methods used for
determinitg bioavallability, e.g., meas-
urements of urinary excretion rates or
noute pharmacological effects, are based
on. valid scientific assumptions that are
understood and acoepted by the scientific
community. He also finds that suclh a re-

dence of in vivo bioayailahility.

3. A third comment siated that,
avold ambiguity and confusion, the term
blonvailability should be redefined
low a determination of bioavailability by
measurement of & number of physionl di-
mensfons. The comment sugiested thnt
bloavailability be defined as “the sum of
knowledge that allows aone quantitatively
to deflne, insofar as Is technicully fensi-
ble, the dymamis nterreistions smong
the following: (a) The HUme-dependent
drug release from p pharmaceutionl
product, (b) the time-dependent concen-
trations of drug In varioux body Oulda
nnd tissues, (¢) the time-dependent con-
centrations of drug at the sites of jts ac-
tiong, () the time<lependent actions of
the drug, (e the time-dependent rutes
at which drug Jeaves the body, by Itz
metabolie conversion to other substances
and by the excretion of unaltered drug
and it mebtabolites through various
rottes. ™

The Commissionsr voncludes that the
definition suggestad in the comment is

pu

RULES AND REGULAT!ICNG

Requmesents vor SupmMission of
Broavaruamiurry Dara

4. Two comments regarding proposed
§320.2¢n) Indicated that, although there
is great emphasts in the proposed regulo-
tlons on bioavallability problems derived
from active drug ingredients, this same
emphasis Is not given to the effects that
changes In Inactive ingredients may have
on  bloavaiinbility. These comments
siated that subtle inclusious or changes
of Insctive Ingredients in o drug product
may have u zignificant effect an bisavail-
ability, Another comment Indicated that
changes in dyes, flavors, or preaservatives
are not necessarily good examples of sig-
nificant changes In product formulis-
tions, The comment suggested that, bet-
ter examples of siynificant changes re-
quiring bioawailability tests asre changes
in excipients, tablet eompression. cont-
ings, vehilcles, and particle size. One com-
ment noted that the phrase “slgnificant
change In product formulution™ In pro-
posed § 320 2(ardly
vague and suggested the phrase be -
vised to read “"changes beyond the varin-
tions provided for in the application with
reapect to product formulsation.”

The Commissioner agrees with these
comments and concludes that any pro-
posed change In the manufacturing
process, Including a change in product
formulntion or dosage sitrength, beyond
ths varintions provided for In the ap-
proved application must first be evalu-
ated and approved by FDA. These to-
quirements tre included in § 32021 of
the Anal regulntions,

The Commissioner advises thak past
FDA poh;iul;ubemtomﬂumwm
hioavailal dala (particularly phar-
macokinetie data) in & supplemental
application proposing & change In the
labeling to provide for a new Indication
for use, o pew dosage regimen. or an ad-
ditional dosage regimen for = apecial
patient population, eg.. mfants, if clin-
ical studies are required to support the
proposed change o the Tnbeling.

In the final regulations the Com-
missioner iz  red proposed
1 32021a) as § 320.21. He k& also expand-
ing § 320.21 to clarify the requirements
for the submission of in vivo bloavallubil-
Ity duts In o full or abbrevinted new drug
application (NDA) or supplemental ap-
plication. Section 320.21 requires that
any full or abbreviated NDA. and certain
supplemental  applications, submitted
after July 7, 1977, must include either
evidence demonstrating the In vivo hio-
avililability of the drug product that i
the subject of the application or infor-
mution to permit FDA to waive this re-
quirement. (The conditions fustifying
witiver are disowsed below:) Supple.

mental applications for which bioavail--

ability dats or walver Information is re-
qitired are those proposing (&) a eliange
in the manufscturing process, including
a change .in product formulation or
dosage strength, beyond the variations
provided for in the approved spplication,
or (b) & change in the labeling to provide
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el new Indieation for use, & new
dimage regimery; or an additional dosage
regimen for a spechil patient populntion.
Bloavailability data or waiver informu-
Hon are required for a proposed change
in the iabeling only i elinionl studies are
required to support the proposed change:

5. One comment suggested that the
words “concerning a significant change
ln product formulistion™ be added after
the words “supplemental application” in
proposed § 320 2¢x) (2), The suggestion
was made In order that the wording of
paragrash (a) (1 may be constitent with
the wording of pamgraph (@) (1),

The wording in proposed § 320.2(a) (D)
was intended to be consistent with the
wording of proposed §320.2¢a) (1), The
Invensistency is ellminated 1n § 320,21 of
the fina] regulations, but the word “sig-
nifleant” has been deleted as discussed n
paragraph 4 above,

€ Two comments recommended that
the requivements of proposed § 220.2¢n)
17 and (1 regarding the submission of
bloavallability dstn In an original NDA
bo deleted, The comments stated that the
inclusion of such data is unnecessary and
mny contribute to unwarranted delny In
approval of the application. Further-
more, they argucd, there Is no need to
thow bioavnilability of & drug product
subject to an original NDA since the
product must by clinical data be proven
effeotive and, therefore, blonvailnble,

The Commissioner disagrees with these
comments. As discussed tn paragraph i
of the preamble to the proposal of
June 20, 1975 (40 FR 26157), bioavail-
ability data are necessary to define the
phnrmacokinetic profile of the new drug
and to evalunte the ndequacy of the pro-
posed labeling recommendation regard-
ing dosage and administration. These
pharmacokinetic data are plpo needed to
essure that the dosage formulation in-
tended for marketing has the same char-
acteristics os the dosage formulntion
used In clinjes! studies to determing
safety and effectiveness and that there is
batch-to-batch - consistency. The (nelu-
sion of bloavailability data In the appli-
cation will assist in evaluating future
product reformulations or changes In
manufacturing processes. As also noted
in the preamble to the proposal, & clind=
cil trinl to establish the safety snd ef-
fectiveness of » drug product is the least
accurate, sensitive, and reproducible
method for determining bionvallability
and s adequate only when other methods
nre not avatiable.

T. Under sec 506(J) of tw Poderal
Food. Druy, and Cosmetic Aot (21 U.8.0.
3550111, PDA may require a holder of
an approved full or abbreviated NDA
to conduet ndditlonal in vivo studies to
demonstrate the bloavailability of the
drug product that ts the subject of ths
application.. The Commissioner (here-
fore is including In §32021¢f) of the
finul regulations a requiroment for the
subminsion of in vivo bioavailability dats
If FDA notifies the applicant that there
are date demonstrating that (a0 the
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dosage regimen in the labeling is based
on moorreet nssumptions or facis re-
the pharmacokinetics of the
drug product and following this dosage
regimen could potentially result in sub-
therapeutic or toxic levels, or (h) there
is aignificant Intra-batch or batch-to-
batch variability, eg., plus or minus 25
percent, in the bioavailability of the drug
product. The Commissioner advises that
these requirements represent existing
FDA policy under seetion 50514j) of the
nct. Notice-and-comment rule making
procedures are not 4 prerequisite to pro-
mulgation of § 320.21({) with these final
regulations, because it lmposes no reg-
ulatory requirements but merely de-
soribes the criterin used by FDA in de-
termining when to require an NDA
holder to submit evidence demonstrating
in vivo bloavailsbility. SBection 5051)) of
the act authorizes FDA to require, either
by general regulation or by order with
respect to a specific NDA, an applicant
to make reports with respect to the drug
subject to the application, For these
reasons, the Commissioner finds it un-
to utilize notice-and-comment
procedures In adopting § 320.21¢(f}; he
does, however, invite comments o de-
termine whether these criterin should
be amended, modified or revoked. In-
terested persons may, on or before
March 8, 1977, file with the Hearing
Clerk, Food and Drug Administration,
Rm. 4-86, 5600 Fishers Lane, Rockville,
MD 20857, written comments In gquin-
tuplicate on §320.21(0). Commenils re-
ceived will be avallable for public inspec-
tion at the above office between the hours
of 9 am, and 4 pm., Monday through
Priday. Any changes justified by such
comments will be the subject of a fur-
ther order.

8. The Commissioner. to clarify the
intent of § 320.21, has included In § 320.-
21 a statement that the requirements
for the submission of evidence demon-
strating in vivo bloavailabllity apply only
to a full or abbreviated NDA or supple-
nrental application for a finkkhed dosage
formulation.

GENERAL AFPROACHES YOR DETERMINING
BIOAVAILANILITY

9. One comment suggested that the
term “thernpeutic molety™ in proposed
§ 320.2(b) (2) (1} be replaced by the term
“parent drug and/or its metabolltes.”
The comment neted that the acute phar-
macologic effect meéasured may not al-
ways be elicited by the therapeutic
maolety.

The Commissioner agmees, In prineiple,
with this comment. He concludes, how-
ever, that the term “active drug In-
gredient” s more appropriste than “par-
ent drug” He Is revising 5§ 32021
through 32031 of the final regulations
to expand the term “therapeutic mojety™
ta tnclude the active drig Ingredient and
metabolites, as appropriate.

10, One comment recommended that
proposed § 320.2(b) (2) (1) be revised to
specifly that the scute pharm al
effect that forms the basis of & hionvail-
abllity study should bear o relationship
to the anticipated thempeulic effeot of

RULES AND REGULATIONS

the drug product and not an ancillary
slde elfect. The comment indicated, for
example, 1t would be riate to
base a bloavallability evnluation of an
antidepressant or other drug affecting
the central nervous system on an acute
cardiovascular or other peripheral phar-
macologic response elicited by the com-
pound.

The Commissioner disagrees with this
comment. The purpose of a bloavailabil-
ity study I= to determine the rate and
extent of the absorption of the active
drug Ingredient or therapeutic molety
from a drug product. He concludes that
it 1s sclentifically valid to determine blo-
avallabiiity by a meéasurement of an
acute pharmacological effect that is at-
tributable to the systemlc circulation of
the active drug Ingredient or thermpeu-
tic molety, even though this effect does
nuot bear a direet relationship to the drug
product’'s anticipated therapeutic effect.
For example, FDA has contracted for
bloavallability studies on chlorproma-
zine hydrochloride fan antiemetic or
antipsychotic agent) that relate absorp-
tion of the drug to its pharmacological
effect on the eye.

11. One comment regarding proposed
§ 320.2¢(b) (2) (i) stated that, although
a well-controlled clinfeal trial may in
the abstract seem o less sensitive means
of determining bloavallability, such s
trial is the superior means for determin-
ing therapeutic. effectivencss, which ls
the intended goal of bhioavailabliity
atudies In the first place. The comment
noted that proposed §320.2(0) imnplies
that Dbloavallability studies produce
mare reliable data than the well-con-
trolled clinieal trial for det#rmining
therapeutic equivalence among drug for-
mulations -and tends to give the blo-
nvallnbility study greater Importance
than It deserves. The comment sug-
gested that some stateménts be put in
the regulations to reflect a balanged
perspective regarding elinleal trials

The Commissioner agrees that clinical
trials are the optimal method for deter-
mining the effectiveness of a drug prod-
uect, It is not, however, the intent of a
bivavailability study to demonstrate ef-
fectiveness, The purpose of a bloavalil-
ability study Is to determine the mmate
and extent of absorption. If a drug
produet s not bloavailable, it cannot be
regarded as offéective. However, a deter-
mination that & drug product is bio-
avallable is not in (tsell & determination
of effectiveness. The requirement for evi-
dence of bloavailability is intended to
supplement, nor replace, clinieal evi-
denee of effectiveness. Although clinieal
trinls do demonstrate the bioavailability
of a drug product, such trinls nre not
ps accurate, sensitive; or reproducible
as other methods, e.g., blood Jevel studies,
for gbtaining bloavailabillty data. There-
fore, the Commissioner concludes that
no revision of the regulations Is

12. One comment staied that It is
evident that safety and effectiveness, as
established in clinfcal trials, are direct
ovidence of whether the produet is ab-
sorbed. For this reason, it is inappro-
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priate to Impose a retroactive reguire.
ment for in vivo bloavailability data on
NDA holders who have conducted clini-
cal trinls to establish safety and effec-
tiveness, except In those Instances of slg-
nificant changes in product formulation

The Commissioner ndvises that the
bloavailability regulations do not require
o currenit holder of an approved NDA
to submit bioavai'ability data on the drug
product that is the subject of the appli-
cation. To conserve testing réesources and
to implement the requirements for the
submission of bleavallability data In an
orderly manneér nnd with legical priori-
ties, the regulations are belng applied
prospectively to sll future NDA' and fu-
ture supplements to existing NDA's. The
Commissioner believes that this approach
15 justified bocause olinjeal trials on drug
products subject to existing NDA's create
a presumption of bloavailability that
should remain unless there Is evidence to
the contrary,

13. One comment, noting that proposed
§3202(b) (1) states that bloavailability
testing shall be conducted using the most
accurate and sensitive approsch avall-
able, questioned whether n manufacturer
will be required to conduct additional
bioavallability studies If a more sensitive
method becomes available after he com-
pletes such studies for his drug product
using o less sensitive method,

The Commissioner advises that 2
manufacturer may be to con-
duct additional bloavailability studles if
n more sensitive method becomes avall-
able and Hf there is evidence that the
method used by the manufacturer is not
adequata to demonstrate the bloavail-
ability of the drug product. The Commis-
sioner belleves that In view of limited
testing resources, 13 Is Impractical and
nol in the interest of public health o
require retesting whenever o more sensd-
tive method becomes. available, particu-
larly if this new meothod 18 only mar-
ginally more sensitive than previous
methods.

14. One comment suggested that pro-
posed § 320.2 specify that an isotopically
labeled drug product may be tsed for
nssay in those eases where a more specific
nssiy method Is not available,

The Commissioner does not ruls oul
studies using radlonctive or nonradio-
active Isotopes: however, each such
study must be considered on an ad hoc
basis. The Commissioner concludes thal
# bioavailability study ming an lsctop-
jeally labeled drug may be defliclent in
that such a study Involves a nonmur-
ketable form of the drug preduct. The
key to proper hioavailability studies s to
use the dosage form intended for com-
mercial distribution. If an isotopically
labeled version of the drug product s
used, it means that a special form of the
active drug Ingredient is belng used, This
version may differ in polymorphie form,
particle size, or other physicochemical
characleristics from the nonlabeled
active drug Ingredient. The bloavallabil-
ity of the Isotopically labeled drug prod-
uct may differ from the nonlabeled drug.
Buch studies, however, may be approved
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if the In vivo performance of Ihe
isotopically labeled drug product is fully
charaoterized to assure that it is equiva-
lent to the dosage form Intended for
commercial distribution. The Commis-
sioner is including in §320.24:d) (4) of
the final regulations specific reference to
radionctive and nonradioactive isotop-
ically labeled drug products. The Com-
missioner coneludes that a bfoavailability
study involving & nonradioactive isotop-
lcally labeled drug product need not be
conducted under a “Notioe of Clalmed
Investigational Exemption for a New
Drug” if the study is otherwise exempt
from such a requirment under § 320.31.
‘There 18 no evidence that the use of a
nonsadioactive isotope per se presents a
hazard to research subjects. The use of &
ridioactively labeled drug product in a
bionvallability study shall be under n
“Notiee of Cltimed Investigational
Exemption for n New Drug” submitted
under §312.1. The Commissioner is In-
cluding this requirement in § 32031¢n)
(2 of the finnl regulations,

CriTeria ror Waver or Ix Vivo
BIOAVAILARILITY DATA

15, One comment stated that proposed
§ 32021 (2 (1) should be revised by
adding the words “or oral” after “intra-
venous." This revision would permit
waiver of evidence of in vivo biloavail-
ability for a drug product in solution for
oral use,

The Commissioner does not fully agree
with this comment. Any oral dosage
form, solution or otherwise, must be
formulated and manufactured in such a
manner that the active drug ingredient
or therapeutic molety is released from
the drug product and becomes bioavail-
uble, Le., the active drug ingredient or
therapeutic molety is absorbed into the
systemic circulation and becomes avail-
able at the gite of drug nction. Although
releuse of the active drug ingredient or
therapeutic molety s not & factor in an
oral solution, mbsorption into the sys-
temic circulation depends upon many
fuctors, including the pKa (the negative
logarithm of the lonization constant of
a chemical compound) of the active drug
ingredient or therapeutic molety, the pH
of the physiological environment, lpid
solubllity, viscosity of the solution, the
presence of certain inactive ingredients,
and the stability of the active drug in-
gredient or tic molety In the
gastrointestinal tract. The fact that an
oral drug product is in solution does not
guarantee ils absorption into the sys=-
temic clreulation. The Commissioner
concludes, however, that the require-
ment for the submission of In vivo big-
avallability data shall be waived if a drug
product (a) is an oral solution, elixir,
syrup, tincture, or similar other solu-
bilized form, (b) contains an active drug
ingredient or therapeutic molety in the
same concentration as a drug product
that is the subject of an approved full
NDA, and (¢} contains no inactive in-
gredient that §s known to significantly
affect absorption of the mctive drug in-
gredient or therapeutic molety, Section
320.22(b) (5) of the final regulations per-
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mits this waiver il all of these conditions
are met,

16. Proposed § 320.21e) (2) () could be
interpreted as permitting walver of the
submission of ir vivo bioavallability data
for any intravenous solution.

The Commissioner advises that this
was nol the intent of the proposal. Bio-
svailability data are needed to support
dosage recommendations if the intra-
venous solution contains (a) an active
drug ingredient or therapeutic molety
that is not the subject of an approved
full NDA or (b} an active drug ingredient
or therapeutic moiety that is the subject
af an spproved full NDA but which has
not been approved for use in an intra-
venous solution in the same solvent and
concentration. The Commissioner Is
clarifying the proposal’s intent in the
final regulations, Section 320.22(bi (1)
permita walver of the submission of in
vivo bionvailability data if the intra-
venous solution contains an active drug
ingredient or therapeutic molety in the
same solvent and concentration as an
intravenous solution that is the subject
of an approved full NDA,

17. One comment regarding proposed
$3202(c)(2) () mned (lii) stated that
the term bioavallabilily is simply unsuit-
able when applied to vehicles (e.g., emol-
lients and syrups) and devices. Another
comment stated that products such as
emollients to the skin or syrups used as
Navored placebos are not drugs as de-
fined in section 210(g) of the act (21
US.C. 321ig)) or drug products as de-
fined in § 320.1¢b) of the proposed pro-
ceduresa for establishing & bloequivalence
requirement and the final regulations
published elsewhere in this Issue of the
Frooaar ReaisTer. The comment recom-
mended that these examples be deleted
from the proposed regulations.

The Commissioner ndvises that the
intent of proposed § 320.2(¢) (2) (H) and
(1) was to specify kinds of drug prod-
ucts for which evidence of in vivo bio-
avallability may be walved. The Com-
missioner disagrees that emollients to
the skin or syrups used as flavored place-
bos are not drugs. Such products may
be drugs depending upon thelr intended
use, To clavify the intent of the proposal,
the Commissioner is revising the final
regulations. Section 320.22(b) permits
walver of the submission of in vivo blo-
avallability data if the produet's blo-
availubility is self evident or not neces-
sary for the product to achieve any of its
intended purposes. This section permits
walver if the product Is & toplcally ap-
plied preparation Intended for local
therapeutic effect. The Commissioner is
deleting the reference to devices such as
lenses for the eye and surgleal sutures.
These devices are subject to and will be
regulated under the proviglons of the
Medical Device Amendments of 1876, not
the new drug provisions of the act.

18, Four comments regarding proposed
§320.270) (3) stated that bioavallability
cannot be established or guaranteed by
an in vitro test without proper in vivo
correlation.

The Commissioner concludes that, un-
der the conditions set forth in § 320.22
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() of the final regulations. bloavall-
ability may be demonstrated by evidence
obtained In vitro in tleu of in vivo data.
These conditfons allow in vitro testing
only if ia) the In vitro test has been cor=
related with in vivo data, (b) the test
product is compared to a reference ma-
terinl that has been shown to be blo-
available, or (¢) the test product is com-
pared to an ldentical drug product that
is the subjeet of an approved full or
abbrevialed NDA. The Commissioner be-
leves that this approach Is justified in
view of the limited resources avallable
for in vivo testing and s in keeping with
the gulding principle that no unneces-
sary human research should be done.

19. One comment stated that in vitro
testing may be adequate to demonstrate
the equivalence of a reformulated drug
product if the reformulation involves
changes in color, flavors, or preserva-
Lives.

The Commissioner agrees and the fingl
regulations under §320.22(d) (4) permit
in vitro testing when the proposed re-
formulated drug product Is identical, ex-
cept for color, flavor, or preservatives, to
another drug product made by the same
manufacturer, e.g., the same product be-
fore reformulation, and if the in vitro
test approved by FDA compares the re=-
formulated product to the other drug
product and that other product has pre-
viously been shown to be bioavallable.

20. One comment noted that proposed
§ 320.200) (3) (b requires the use of an
in vitro dissolution test. The comment
stated that in vitro indicators other than
dissolution tests have been used that
successfully correlate with in vivo results
and recommended that the statement “in
vitro dissolution test” be changed to read
“in vitro test.”

The Commissioner agrees and s
amending the finnl regulations to delete
the word “dissolution’ wherever it ap-
penrs in conjunctien with n requirement
for in vitro testing.

21. The Commissioner concludes that
the requirements for the submission
of evidence demonstrating the in vivo
bioavailability of ‘a solid oral dosage
form fother than an enteric coated or
controlled release dosage form) of &
drug product determined to be ef-
fective for at least one Indication
in a DESI (Drug Efficacy Study Im-
plementation! notice, or identical,
related, or similar to such a drug
product under §310.6 (21 CFR 310.6),
shall be walved if the drug product is
neither one of those identified in the
preamble to the proposed bloequivalence
regulations as having an actual or po-
tential bioequivalence problem (see pro-
posed procedures for establishing a blo-
equivalence requirement published in the
Feoerar Rearstex of June 20, 1975 (40
FR 26164)) nor an identical, related or
simllar drug product. The FDA, in pre-
paring the proposed bicequivalence reg-
ulations, reviewed all of the drug prod-
ucls evalunted as effective for at least
one indication in a DESI notice and de-
termined that, except for those drug
products listed in the preamble, there Is
al the present time no evidence that
these drug products have a known or
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potential bioequivalence problem. The
Commisaioner believes that this approach
8 justified in view of the limited avail-
ability of resources for in vive testing
and s in keeping with the guiding prin-
ciple that no unpecessary humnn re-
search be conducted. The Commissioner,
on his own Initiative, has amended
§32022(c! of the final regulations to
permit such a walver. Section 320.22(c)
specifies those drug products determined
to be efective for at least one indication
in a DESI notice thut have been identi-
fied by FDA as having a known or po-
tentinl bicequivalence problem. Those
drug products are the same os those
listed In the preamble to the proposeéd
bivequivalence regulations except that
drug products not evalunted as eiffective
for at least one indication have been
deleted

The Commissioner advises that, on an
ad hoo basis, additional data regarding
product specifications or testing may be
required for approval of a full or abbre-
viated NDA for individual drug products
if these datn are needed to assure proper
manufacturing controls or biopharma-
ceutical quality. These data may include,
wmong others, requirements regarding
particle size or in vitro dissolution
testing.

The Commissioner also advises that
the requirements of Subpart B of Part
320 regarding th2 submission of bloavall-
ability dats for drug products evalunted
as effective for at least one Indication in
a DESI notice, or ldentical, related, or
similar to such products under § 3106,
supersede all requirements for the sub-
mission of bicavailability data in prior
individunl DESI notices. The Commis-
sioner also advises that the procedures
for establishing a bloeguivalence require-
ment (see Subpart C of Part 320 pub-
lished elsewhere In this lssue of ihe
Proxral Recister) will be used to estab-
lish requirements for the submission of
bloequivalence data for drug products
evaluated in the Drug Efficacy Study.
When & bloequivalence requirement is
established for any of the drug products
listed in § 320.22(c). the Commissioner
will act to amend this section to delete
the drug product.

22, The Commissioner, on his own Ini-
tiative, is also amending § 320.221e) of
the Ainal regulations to permit FDA, for
good cause, to defer or walve a require-
ment for the submission of evidence of
in wvivo bioavailability # deferral or
waiver is compatible with the protec-
tion of the public health. The Commis-
sloner believes that these provisions are
necessary to allow PDA to permit the
continued marketing of medically Im-
portant drug products while adequate
methodology Is being developed or blo-
availability studies are being conducted.
For example, FDA may defer or waive
the for the submission of
evidence of in vivo bicavaflability when
FDA. on the basis of new evidence, re-
quires manufacturers to reformulate
their products to delete an inactive in-
gredient. The FDA may also defer such
n requirement if adequate methodology
it not available for in vivo testing. The
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Commissioner believes that such a de-
ferral is necessary to avold the conduct
of an improper study and unwarranted
human research. In deferring or walv-
ing such a requirement, FDA will con-
sider whether protection of the public
health will best be served by such de-
ferral or walver or by removal from the
market of the drug products until the
required data are submitted In & sup-
plemental application.

GUIbELINES TOR THE CownucT or Ix Vivo
BIOAVAILARILITY STUDIES

23, Two comments suggested that the
guidelines for the conduct of in vivo blo-
availability studies be revised to indieste
that, for systemic drug products, the
reference material of choice is the same
active drug Ingredient or therapeutie
maoiety administered intravenously in
solution.

The Commissioner does not agres that
the intravenous administration of a so-
lution of the active drug ingredient or
thernpeutic moicty is necessarily the ref-
erence material of choice In determin-
ing the in vive bloavailability of systemic
drug products, Intravenous solutions can
be utilized only if there are duta avail-
able that demonstrate the safely of the
intravenous adminlstration of the active
drug Ihgredient or therapeutic molety,
to assure that the intravenous adminis-
tration ix not toxle or does not produce
adverse, life-threatening effects, Tn the
absence of Information about the per-
formance of the intravenous adminls-
tration of the drug in humans, such
studies should be limited to animals.

RereneExce MATERIALS

24. Three comments recommaended
that proposed §320.2(d)(1)il} be re-
vised to make clear that the use of an
oral solution or suspension as a refer-
ence materinl can give only an index of
the relative bloavailebility, because o
comparison with that form and the
pharmacokinetic  description derived
will always eontain the unknown factor
of the fraction of the dose absorbed.
Moreover, it is quite conceivable that a
dosage form could be developed which,
by means of surfactant, buffering, or
other pharmeceutical technigues, shows
better bloavallability than a solution or
suspension form of an inherently poorly
ahsorbed drug.

The Commissioner recognizes
manmuwmmbhwm-
ability can be determined by the com-
parison of a drug product to an oral so-
lution or suspension of the active drug
ingredient or therapeutic maolety. This
was the intent of the proposed regula-
tons, Bection 320.2561(d) of the final reg-

~ulntions, however, provides for a detoer-
mination of absolute hioavailability
where necessary and where data are
available to show that the reference ma-
terinl may safely be administered intra-
venously in humans.,

25. Another comment regarding pro
posed § 3202(d' (1D D stated that l.tw
reference material should be a solution
of the product or other appropriate dos-
age form but not & suspension because

of the bloavailability varlability of the
suspension dosage form. This comment
stated that in many Instances a suspen-
slon of a poorly soluble active drug In-
gredient may be more poorly absorbed
than a well-formulated tablet because of
the presence of suspending agents which
add viscosity, may bind to the Ingredi-
ent, and, In general, may decrease both
the rate and extent of absorption.
- The Commissioner has determined
that the provision of proposed § 3202
i1l now § 320.26¢d) (1)) allow-
ing for the use of an oral suspension as a
reference material is intended to cover
those instances where the active drug
ingredient or therapeutic molety was not
soluble in a solvent that s generally
recognized ps safe for human consump-
tion. In stch cases, a suspension may be
an appropriste reference material pro-
vided any suspending agents used in pre-
paring the suspension do not affect the
bioavallability of the suspension and are
generidly recognized as safe for human
consumplion.

26. One comment gquestioned the ex-

ample cited in the last sentence of pro-

posed § 320.2(d) (1) (i) providing that,
in the case of a newly marketoed tablet of
o drug already marketed for intravenous
sdministration only, the reference ma-
terinl shall ordinarily be not only the
currently marketed Intravenous sclu-
tion but nlso the pure drug substance in
an oral solution or suspension. The com-
ment stated that it Is difficult to see the
benefit of the additional sampling nec-
essary for o three-way study Involving
an oral solution or suspension of the
drug when the optimum reference for
bloavallability already exists as the in-
travenous form, unless the compound or
product is such as to raise the n
of a problem with the bioavailability of
the oral dosage form.

The Commissioner concludes that
when n new dosage form of a drug ial-
ready morketed in another dosage form)
s proposed for marketing. it s necessary
to characterize fully the pharmacoki-
netic profile of the new dosage form to
support dosage recommendations. The
selection of the reference material de-
pends upon the scientific questions to be
answered and the data needed to estab-
lish dosage recommendations. He agrees
with this comment, however, that in the

' using

dosage form of the drug product as the
sole reference materinl and in § 32025
(d) of the final regulations has deleted
the example.

27. Two commenis stated that pro-
posed §3202(d)(1)l) does not nde-
quately differentiate formulation
changes Involving alternate routes of
administration from other types of
changes. For example, there should be no
expectation that the bloavallability of
orally, parenterally, and rectally admin-
istered drug products will be comparable,
and it may be desirable for a dosage form
with a different route of administration
not to be “comparable” to the marketed
drug product. The comment suggested
that the last sentence in this section be
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modified to state that when o new for-
mulation, & new dosage form. or a new
salt or ester of a marketed drug product
is to be administered by an alternative
route to those of the currently marketad
drug product, the purpose of an in vivo
bloavailabllity test is to determine the
bloavailability of the proposed dosage
form relative to n reference material.

The Commissioner agrees that it may
be desirable for different dosage forms of
the same active drug ingredient or thera-
peutic motety to have different bloavall-
ability profiles and that the purpose of a
bioavailability study is to determine the
bivavallability of the new dosage form.
He concludes, however, that the regula-
tion should clarify that bioavailability
datu are needed to define the pharmaco-
kinetio profile of the new dosage form to
establish dosage recommendations. The
selection of the reference material will
vary, For example, if the new dosage
form is a tablet and the dosage form
currently marketed Is a suspension, the
appropriate reference material would be
not only the marketed dosage form but
alzo the active drug ingredient or thera-
peutic molety in an oral solution. How-
ever, U the new dosage form is a tablet
and the dosage form currently marketed
is nn intravenous solution, the appropri-
ute reference material would be the mar-
keted dosage form. The appropriate ref-
erence material will vary depending upon
the scientific questions to be answered
and the data needed to establish dosage
recommendations. The Commissioner is
revising § 320.25(e) of the final regula-
tions to state that the purpose of an in
vivo bloavallability study involving &
drug product that is a new formulation,
o new dosage form, or a new salt or ester
of an active drug ingredient or thera-
peutic molety that has been approved for
marketing Is (a) to determine the bio-
availabllity of the new formulation, new
dosage form, or new salt or ester rela-
Hve to an appropriate reference materinl
and (b) to define the pharmacokinetic
parameters of the new formulation, new
dosage form, or new salt or ester to es-
tablish dosage recommendations. In such
i case, the selection of the reference ma-
terlalis) depends upon the scientifio
fuestions to be answered, the data
needed to establish comparability to a
currently marketed drug product, and
the data needed o establish dosage
recommendations.,

Coxrrourep ReLeasen Druc Propucts

28. One comment suggested that, for
clurification, the words “‘controlled re-
lonse” be Inserted before the word
“claims™ at the end of the first sentence
in proposed § 3202(d) (1) (i, As re-
vised the sentence would read: “For a
uew drug product for which a controlled
release clalm s made, the purpose of an
in vivo bioavailability test is to determine
that the new product meets the con-
Lrolled release claims made for it.”

The Commissioner disagrees with that
comment, He concludes that the pur-
Pposies of an in vivo bloavailability study
of & controlled release drug product are
W determine: (a) If the drug product
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established for the drug product rules out
the ocourrence of any dose dumping,
(e) if the drug product’s steady-state
performance is equivalent to a currently
marketed noncontrolled or con-
trolled release drug product that con-
taing the same active drug ingredient or
thermpeutic mojety, and (d) if the drug
product’s formulation provides con-
sistent pharmscokinetic performance be-
tween individual dosage units. He is re-
vising § 320.25¢1) of the final regulations
to clarify the purpose of a bloavallability
study for a controlled release drug
product.

Commnation Daue PropucTs

29, One comment objected to proposed
# 320.2(d) (3) requiring that combination
drug products must establish bicavail-
ability by reference to simultaneous nd-
ministration of the individual active
drug ingredients, The comment stated
that, if an In vivo-correlated in vitro
bloavailability test exists for each com-
ponent, and the component is established
to be bioavalinble from the combination
jn accordance with that test, then con-
sistent with the mandate In other sec-
tionis of the proposal to limit human
testing, there & no good reason o re-
quire that bloavailability of each com-
ponent be established by reference to
simultaneous administration of each
component, unless reason exists to sus-
pect a probable drug Interaction affect-
ing the bioavallability of a component
from the combination. Another comment
stated that in certain combination prod-
ucts the purpose of the second ingredient
may sctually be to enhance or inhibit
the mate of absorption of the primary
ingredient and, therefore. provision for
this type of combination should be In-
cluded in the regulation.

The Commissioner advises that the In-
tent of the regulations Is to establish
that, generally, the purpose of a bio-
availability study involving n combina-
on drug product is to determine if the
rate and extent of absorption of each
active drug ingredient or therapeutic
molely in the combination drug product
Is equivalent to the rate and extent of
absorption of each active drug ingredi-
enl or therapeutic molety In separate
single-ingredient  preparations given
congurrently. ‘The r re-
ltorates that the regulations require the
submisston of in vivo bioavailability data
unless the requirement is walved. Section
32022 of the final regulations permits
walver of this requirement for a number
of reasons, including evidence that the
product meels an in vitro test that as-
sures bloavailability, j.e., an in vitro test
that has been correlated with in vivo
dnta. Thus the requirement for the sub-
misston of in vivo data may be walved
it the applicant submits evidence that
the components of a combination drug
product meet an In vitro test that
assures that each component is bio-
avallable,

The Commissioner recognizes that in
certain cases a second Ingredient In a
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combination drug product is intended
to affect the rate or extent of absorplion
of the primary active drug ingredient or
therapeutic molety. For example, pro-
benecid may be combined with ampleil-
lin to inhibit the tubular renal secretion
of ampileiilin and thus increase ampiell-
lin plasma levels. The Commissioner is
revising § 320.25(g! (3} of the final regu-
lations to permit a bioavailability study
involving a combination drug product to
determine the rate and extent of absorp-
tion of selected. but not all. active drug
Ingredients or therapeutic moleties in
the combination drug product. The FDA
may permit this determination if the
pharmacokinetica and interactions of
the netive drug ingredients or therapeu-
tic moieties in the combination drug
product are well known and the thera-
peulic activity of the combination drug
product is generally recognized to reside
in only on2 of the active drug ingredi-
ents or therapeutioc moleties.

CriTicaLLy Int PATIENTS

30. Two comments questioned pro-
posed §320.2(d)(4) banning bloability
testing critically ill patients. The
comments that it is conceiva-
bie thal products intended for use in a
vastly altered physiological setting, such
as altered clearance rate, electrolyte im-
balance, or hemodynamic changes, could
be validly examined only in studies In-
volving critieally {ll patients suffering
from renal, respirstory, or cardiovascu-
lar insufliciency. One of these comments
added that it is appreclated that the
therapeutic support of the patient is
paramount and studies in critically ill
patients should be allowed only under
very special situations where the pa-
tient’s safety is uncompromised and the
scientific goals warrant the study.

The Commiasioner stated in the pre-
amble to the proposed regulations that,
in the cases cited in the comment, bio-
avallabllity studies may be conducted on
suitable noncritically ill patients. He be-
lioves that studies on critically il pa-
tients are Inappropriate and contrary to
the best medical interest of such Indi-
viduals unless there is a potential bene-
fit to the patient. He recognizes that con-
comitant bioavailability studies can be
conducted using critically il patients to
allow for dosage titration and further
dosage prediction. These studies offer a
direct benefit to the patient because the
study results can be used to customize
the dosage regimen for the critically il
patient. For example. a bioavaflability
study with kanamyein in aremie patients
wonld permit dosage adjustments bused
on renal creatinine clearance and serum
creatinine levels. Therefore, the Com-
missioner is revising §320.25(a) (3) of
the final regulations to state that crit-
feally i1 patients shall not be included
In an in vivo bloavailability study unless
the attending physician determines that
there is a potential benefit to the patient.
Pharmacokinetic studies in critically 11
patients with an established formulation
for the purpose of determining the effects
of a disease mechanism on drug metab-
olism and drug agtion are in no way pro-
hibited or hindered by these regulations,
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BuniEcT VARIABILITY

31. One comment stated that the pro-
cedures used by the majority of investi-
gators to determine bioavallabllity do
not compare the pliysiological variables
of subjects receiving test and reference
materials, mther they compare mean
values of o measured variable, The com-
ment added that, although these investl-
gators have measured the extent of ab-
sorption, they have not measured the
rate of absorplion in determining the
bioavailability of a drug product. The
comment stated that, if the proposed
regulation 15 implemented, FDA must in-
sist on & reevaluation of the submitted
evidence of biocavailability for all mar-
keted drug products and should not ac-
cept evalustions that have compared the
avernge extent of absorption.

The Commissioner agrees that early
bloavailability studies did not consider
inter- and intra-subject variabilities. In
the last 3 years, however, FDA in review-
ing bicavallability data has considered
subject variabilities, The FDA has al-
ways consldered both {he extent and rate
of absorption in approving bloavailnbil-
ity studies. Thus, the data submitted
within the last 3 years have been eval-
usted using the guidellnes set forth In
the bloavailability regulations. The Com-
missioner does not believe that failure of
the early studies to consider subjeet vari-
abilitles is reason to reevaluate the early
bloavallability studies unless there s
evidence that the drug products included
in such studies have n bloequivalence
problem. The procedures that the Com-
missioner is establishing in Subpart C of
Part 320 (see the June 20, 1075 proposed
procedures for establishing a bloequiv-
alence requirement and the final regula-
tions published elsewhere in this issue of
the Peomar Recisten) are intended to
provide a mechanism for reviewing the
bioequivalence of marketed drug prod-
ucts and for establishing additional test-
Ing requirements for those drug products
with bioequivalence problems.

Sasrrmie Tive InTERVALS

32, Two comments regarding proposed
§3202(d)(5) i and (iv) stated that
this section requires that sampling time
intervals for both the test product and
the reference be similar; how-
ever, to obtaln competent estimates of
the rate and extent of absorption, sanm-
pling time intervals occasionally need
not be the same. For example, In a study
comparing an intravenous solution to a
tablet, one may desire to take many
blood samples shortly after infection of
the Intravenous solution whereas, be-
cause of the characteristics of absorption
from a tablet, only a relativeiy few blood
samples need be taken during the same
time period. Clearly, patients should not
be subjected to needless sampling of
blood. These comments s that in
proposed § 820.2(d) i5) (ith) and tiv) the
language “* * * gimilar time intervals
for both the test product and the refer-

ence material. Such samples shall be
ukenwﬂh % = *" he deleted. Another
comment stated that the words “similar
time intervals” in proposed § 320.2(d) (8)

RULES AND REGULATIONS

) and ) should bs changed to
“jdentical time intervals" to assure true
equivalence.

The Commissioner concludes from
these comments that there s a misun-

derstanding regarding the intent of pro-
posed § 320.2(d) . This section is intended
to provide general guldelines for the
study of a multitude of drug products
each of which could require a unique
approach, For this reason, he rejects the
comment that samples of body flulds
should be collected at identical time In-
tervals; such a requirement would nol
permit the variabflity needed in study-
ing different products. To clarify these
provisions, the Commissioner is revising
§ 32026(c) and (d) of the final reguln-
tions to provide genceral guidelines for
pelection, of sampling times, To allow
flexibility In the selection of sampling
times, he Is deleting the phrase “similar
time intervals for both the tesi poduct
and the reference malerial” By way of
example, § 320.36(c) of the final regula-
tions states that, In a study comparing
oral dosage forms, (he blood sampling
times should be identical. In a study
comparing an Intravenous dosage form
and an oral dosage form, the blood sam-
pling times should be those needed to
describe bolh the distribution and elim-
inntion phass of the intravenous dosage
form, and the absorptive and elimina-
tion phase of the oral dosage form. For
other drug delivery systems, the sam-
pling times should be based on valld sei-
entific reasons,

33. One comment stated that, Lo assure
some fexibility In the selection of urine
snmpling times, the phrase *“unless some
other approach Is more appropriate for
valid scientific reasons” should be in-
seried at the end of the last sentence in
proposed § 320.2(d) (8) (iv).

The Commissioner agrees and s in-
cluding the phrase suggested in the com-
ment in §320.26(d) of the final regula-
tions.

34. Three comments objected, as being
somewhat arbilrary, to the ts
in proposed §320.2(d)(5)dll) and (v)
which stated that a drug product must be
followed for three half-lives to study it
for bloavallability purposes by phm
AsSSAY or acute
The comments noted that three hsll-
lives muy not be suflicient in some cases.
The duration of the study must msm:;

pharmacokinetics

gested that a more reasonable statement
might be to ask that the study be con-
tinued for a sufficient period to allow
for the achievement of a valid bloavail-
ability comparison between the test and
reference material. The comments added
that, if three hnll-um is nonetheless
to be a minimum standard, the appropri-
nte portions of these paragraphs should
be changed to read: “the total area under
the time curve for a time period for al
least three times the half-life or suffi-
clently longer for accurate determina-
tion of the individual terminal half-
lives."

The Commissjoner belleves that the
pharmacokinetic profile of most drug

FEDERAL REGISTER, VOL. 42, NO. 5—FRIDAY, JANUARY

products can be determined by measuring
the rate and extent of absorption for o
period of three half-lives of the active
drug Ingredient, thempeutic molely, or
its metabolite(s) belng mensured, For
some drug producta, messurement must
be made for a longer period, ex. five
half-lives, because the profile can be de-
termined only by following the rate and
extent of absorption for longer than three
half-lives. Measurement for three half-
lives is intended as a minimum réquire-
ment unless snother approach is appro-
printe for valid sclentific reasons. The
Commissioner emphasizes the words “at
lenst” in proposed § 320.2¢(d) (5) (i) and
{v), which read In part: “for a time pe-
ricd at least three times the hall-
life * * *" The Commissioner rejects
the proposed alternative wording of the
comment as adding nothing to the cur-
rent language of § 32026(c),

35. One comment suggested a revision
of proposed § 320.2(d) (8) (iv) by chang-
ing the words “and extent of urinary ex-
cretion™ (o “and the total urinary
excretion.™

The Commissioner does not agree with
this comment because “total urinary ex-

=cretion” implies that the active drug in-
gredient, therapeutic molety, or metabo-
lite(s) being measured will be completely
el.hnlnated in the urine during the time

pharmacokinetic profile of the drug prod-
uct may be adequately determined before
all of the active drug ingredient. thern-
peutic molety. or metabolite(s) being
measured is eliminated In the urine,

The Commissioner hay revised the term
“conecentration-time curves” fn § 320.26
(d) of the final reguiations to read “cum-
ulative urinary excretion-time ourves”
because the concentration of the active
drug ingredient, therapeutic moiety, or
metabolite in the urine depends upon the
fluld Intake and renal funetion, thereby
making comparison based on concentra-
tion unfeasible. Such concentration var-
tes from subject to subject and from doay
to day in a crossover study.

Data CORRELATION

36. One comment suggested that the
word “corrclation” in proposed §320.2
fd) (5 (vil) be changed to “cannonical
correlation and/or partinl eorrelation.”
The comment stated that the statistical
procedires commonly used by Investiga-
tors do not allow for a simple correlation.

The Commissioner does not accept this
commmt The term “correlation” as used

P § 320.2(d) (5) (vil) (now
310.281 is not Intended to bo applied In
n statistical sense, but rather to expreas
the concept of showing a cause-and-effect
relationship between variables.

37. One comment objected to the state-
ment in proposed § 320.2(d» (5) (vil) that
correlntion of bicavailability with acute
pharmacological effects or clinical evl-
dence of effectiveness may be required il
needed to establish the clinieal signifi-
cance of special claims, e.g, in the case
of a controlled release preparstion. The
comment stated that no reason is glven
for singling out controlled release prep-
arntions and none is apparent. The com-
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ment added that for purposes of demon-
sttauxu bloavuilability, data m'lm:u
ciaims of protracted availability of
acuﬂ!lnnimlnbwmtnﬂtom
sufficient,

This section was not intendoed to single
outl controlled release dossge forms but
to emphasize the need for correlation of
pharmacological offects with bionvails-
bility data to support labeling clatms,
Bloavallability was purposely defined
both in terms of rate and extent of ab-
sorption, becnuse it can be shown with
certain drugs that alterstions in rate of
absorption may impart significantly dif-
feronces in pharmacological properties of
n drug. In such cases, correlation studies
with clinical dsta may be required for
npproval of a new dosage form thot
differs In rate but not extent of shsorp-
tion., Controlled release preaparations
were selected as an example because It
aften can be shown that sn Incresse or
decrense In side effects coupled with an
increased duration of action is assoointed
with signifieant differences fn the phur-
macokinetic profile.

The Commissioner, on his own initin-
tive, Is amending §330.28 of the fnal
regulations to include the ward “safety”™
m the phrase “clinical evidence of effec-
tvenes= may be required,” because In
many instances safely considerations are
ol prime concern,

Bmcir-Dose ano Morrires-Dose
Bruoies

18, One comment stated that, with re-
speet to proposed § 3202441 (6) (now
132027, multiple-dose studies per-
formed in the manner proposed are dif-
ficult to execute and do mot contsin
sufficient experimental safeguards to as-
sure that a valid estimate of bLloavall-
abhility will result. Thus, no recognition is
ptven to the ussfulbioss

suggested proposed
§320.20d) (8) (12 =(¥) be deleled and the
[ollowing be fnserted in ita place: =16
In selected ciroumstances, It may be
necesary for the test product and the
reference material to be compared after
repented administration. The same con-
stderations ss “In  single-dose studies
shall generally apply, {exespt that the
method of administration, e, Tasting
and non-fasting, shall reflect the pro-
pored Iabeling of the drug produst) un-
less  spme other approach s  more
approprinte for valld solentific reasons.”
The Commissioner agrees that multi-
nie-dose studies are diMeult to executs
and that there is an dbvipus need for
sibject monitoring in such studies,
There are, however, n number of cir-
cumstances where such studies are the
optimal methods to demonstrate the
bloavallability of a drug product. While
It is not the Intant of the Commissioner
to constraln research on new method-
ology In this area, it is his opinjon that
iome broad guldelines should be pro-
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vided for such studles, particularly be-
manufacturers

regulations and expanded In reply to
number of comments to this section.

3¢, One comment stuted that proposed
§32024d) (5 () and (v and (8 0D
should be amended to Indicate that while
single-dose crossover studies should have
a drug climination period. mult
erossover studies ghould not have a drug
elimination period and therefore should
be performed under protocols of con-
tinuous administration. In support of
this statement, the commeont noted thut
once the “stendy state™ has been achieved
by administration of the initial drug, the
second drug given ahould, If equally bio-
avallable nnd given at the sume dosage,
muintain the same levels If the level of
bicavailability being mensured elther
decrenses or Ancreases, the two drug
formulations are not comparnble. The
changes in effect would be shown on the
crossover wiih clearer results without
& washout period than with such & pe-
riod. On the other hand, s single-dose
study does not achleve a coastant level,
hence any drug remaining i the test
subject can alter the remilts on oross-
over. Therelore, single-dose crossover
studies should specifically be roguired to
utilize climination periods wunless, for
some reason, such a period s not
NECOSEATY.

The Commissioner agrees that a druy
elimination perfod & not erdinarily re-

Commissioner recognizes that, In stud-
fex involving drugs having a very long
balf-life, multiple-dose studies may be
unfensible and/or hazardous, particular-
Iy in normal volunteers, where the dos-
ing Interval is dignificantly shorter than
the half=life of the drug. Section 320.26
by of the fna! regulntions states that
n drug climination period should be pro-
vided for In a single-tose crossover study .
Bection 32027b states that a drug
eliminatioms period should be provided
for in multiple-cdoze crosssver studies if
stendy-state conditions are not achieved,

40, The Commissioner advises that the
guidelines on the devign of a single-dose
or multiple-dose in vive blonvallability
study fn 5§ 820.26 and 320.27 of the final
regulntions are very basic guidelines.
They are not intended to (nclude all of
the requirements necessary for designing
and conducting a hioavallabliity study.
The FDA Ix preparing detajled guldelines
for bloavallability studies that will be
available from the Bureau of Drugs, Di-
vision of Bilopharmsceutics (HFD-520).
5600 Fishers Lane, Rockville, MD 20857,
To clarify that the guidelines are not ab-
solule requirements, the word “should”
is substituted for “shall” In §§ 320.28 and
330.27 of the final regulations,

41. Propowed § 220.2(d) (S) (vi) stated
that the drug elimination period In a
single-dose crossover study should be at
least five times the hall-1ife of the thern-
peutic molety or Its metabolite or five
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dmthehau-mddmotthumlc
pharmacological eff) Commis-

sloner belioves that, heunseofthenm—
itations of availuble technology, It may
not be posuible to monitor the drug elim-
lnation period for five half-lives in a
aingle-dose study. Therefore, he is re-
vising § 320.26(b) (2) of the final regu-
Intions to state that, unless some other
approsch is appropriate for valid scien-
tific reasons, the drug elimination period
In o single-dose crossover study should
be either nt least three times the half-
life of the notive drug ingredient or
therapeutic molety or s metabolite (s),
measurad In the blood or urine. or at
lenst three times the half-life of decay
of the acute pharmacological effect. The
Commissigner believes that, with avail-
nble technology, it is possible o monitor
the drug elimination period In & multi-
ple-dose crossover study for at lonst five
half-lives, Therefore, §320.27(h) (3) of
the final regulations states that, if o
drug elimination period is regulred in
o multiple-dose study, unless some other
approach ls more appropriate for valid
sclentific ressons, the drug elimination
period should be elther at least five times
the half-1ife of the active drug ingredient
or therapeutic moiety, or its metabo-
lteis), measured In the blood or urine,
or at least five times the half-life of de-
cay of the acute pharmacological effect

42. One comment objected to the state-
ment in proposed § 220.20d) (8) () that
multiple-dose studies may be reguired to
determine bloavallabllity where there (s
a difference in the rate of absorplion but
noet in the extent of absorption. The
comment noted that bloavailabllity is
defined as both the mte and extent of
absorption; at steady state. the mean
plasma level (Cp mean) will be a func-
tion of the extent of absorption only
Where the difference in bioavailubility
lies with the mate of absorption, the sin-
gle-dose study is more appropriate. The
comment added that this would especinl-
ly apply to controiled release preparn-
tions where the input rate has been
deliverately altered. The single-doss
study would be more appropriate in fol-
lowing the nbsorption rate to determine
that the controlled release claim for the
product was correct.

The Commissioner belleves thal oc-
casionally there Is a need to define maxi-
mum (Cmax) and minlmum (Cminy
conoentrations under steady-state con-
ditions. Multiple-dose studies that define
Cmax and Cmin blood concentra-
tions are most appropriate when deal-
ing with drugs possessing a narrow ther-
apeutic ratio, drugs requiring careful
patient titration. and controlled relense
dosage forms. In the ense of controlled
release dosage forms, It is nol suflicient
to demonirirate merely the slow relense
and sbeorption of the dosage form: both
safety and effectivencss of the product
must also be demonstrated. The latter
requires sufficient proof of reproducibility
in relense rate; proof is best determined
in multiple-dose studies. In addition
there Is the need to obtain sufficient
phammmkmetln dnta for purposes of
labeling the controlled release dosage

form.
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43, Two other comments stated that
among the instances requiring multiple-
dose studies are those where there Is ex-
cessive variabilily from subjeet to sub-
Joct or where the concentration of the
themapeutic motety in the blood or urine,
remulting from a single dose, Is too low
for smecurnle anlysis, These comments
ndded that the two Instances should be
deleted since neither ks a valld reason to
require multiple-dose studies and secu-
mts resulls ean be achieved by increas-
ing the pstient populution in the first
inatance or Inereazing the dose in xingle-
dose studies In the second Instance,

The Commissioner does not agree with
these comments, Excessive subject varl-
ability and the existence of blood con-
centrution loo low for the analytical
method may Indeed be valid reasons for
requiring multiple-dose studies. In many
cases, Increasing the dose administered
may be both hazardous to the subject
and not reflective of the absorption
pattern of the drug product under ques-
tion. If there is excessive variability from
subject to subject, large numbers of sub-
Jects employing single-dose studies would
be required to demonstrate bioavalla-
bility. In his opinion, such studies are
technically unfeasible because of the dif-
feulty of assuring adequate clinical mon-
Horing.

44. Although no comments were re-
celved regarding proposed § 320.2¢d) (6)
(i), the Commissioner has reviewed this
provision and is modifying it to clarify
thit crossover studies are not required if
the purpose of a multiple-dose study is
to establish dose proportionality under n
multiple-doze regimen or the pharmaco~
kinetic profile of a new drug entity, new
drug delivery system, or controiled re-
leaso dosage form, As revised § 320.27{)
{2) of the Noal regulations reads: “A
multiple-dose study s not required to be
of crossover design if the study Is o es-
tablish dose proportionality under =a
multiple-dose regimen or Lo establish the
pharmacokinetic profile of n new drug
product, & new drug delivery system, or
a controlled release dosage form.™

45. Although mno comments were filed
regarding proposed § 320.2(d) (8) (iil),
the Commissioner ia revising § 32027(c)
of tho final regulations to provide for
fNlexibility in protocol design by Including
the phrase “unless some other approach
is more sppropriate for valld sclentific
reasons.”” As revised, § 320.27(c) reads:
“Whenever a multiple-dose study is con-
ducted, unless eome other approach is
more appropriate for valid scientific ren-
sons, sufficlent doses of the test product
and reference material should ordinarily
be administered In accordance with the
labeling to achieve stendy-state condi-
flons™

48, One comment regurding proposed
§ 320.2(d) (8) (iv) stated that the word-
ing of the sentence “A more coamplete
charaoterization * * * of the total ares
under the concentration curve” gives the
imvroession that calculation of the area
under the concentration curve is re-
quired, The comment noted that this is
redundant because, If a statistieal pro-
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codure shows that test and refercnee
materinl do not differ in rate and extent
variables, then there is no need to dem-
onstrate that the areas under the curves
of the two materials do not differ. The
determination of the rate and extent of
absorption Is necessary to establish blo-
availability, while determining the area
under the curve §s a necessary but not
sufficlent requirement for establishing
bicavailability.

Proposed §320.2(d) (6) (iv) encour-
pges, but does nol require, n more com-
plete charncterization of the blood level
or urlnary excretion rate during the ab-
sorption and elimination phases of o
single-doxe administered at steady state.
The Commissioner encournges such com-
plete characterization to permit estima-
tion of the total area under the coneen-
tration-time curves and to obtain phar-
macokinetic information, eg., half«life,

preparing adequate Iabeling for the drug
product. The Commissioner hns ex-
panded § 32027(d) (3) of the final regu-
Iations to elarily why complete charac-
terization ls encournged.
47. One comment regarding proposed
§ 320.2¢(d) (6) tiv) slated that, while a
protocol of frequent sampling would be a
better estimate of the plasma profile, the
area under tho concentration-time curve
for the dosing interval at steady state is
proportional (assuming a linear system)
to the fraction of the dose-absorbed and
thus also to the extent of avallability,
even when no postabsorptive or
tion phase ls seen because of slow ab-
gorption relative to the dose interval,
The Commissioner agrees with this
comment, These facts have been both
kinetically predicted and experimentally
demonstrated in the sclentific Iterature.
Therefore, the Commissioner is revising
§ 320.27¢e) (1) of the final regulations by
ndding the following statement: “In a
linear system, the area under the blood
concentration-time curve during a dos-
ing interval In a multiple-dose steady-
state study is directly proportional to
the fraction of the dose absorbed and is
equal to the corrssponding ‘sero to In-
finity’ area under the curve for & single-
doge study. Therefore, when steady-state
conditions are acheved, a comparison of
blood voncentrations during & dosing in-
terval may be used to define the fraction
of the active drug ingredlent or thera-
peutlc molety absorbed,” Section 32027
(e) (3} states that other methods based
on valid sclentific rensons should be used
to determine the bloavailability of a drug
product having dosc-dependent kineties
(nanlinear system).

ANALYTIOAN METHODS

48, One comment stated that proposed
§ 320 (7Y dizensses  the analytiesl
method used in Moavailability studies to
measure acute pharmacojoiticsl effect or
the concentratien of the active drug in-
gredient, therapeutic malety, or metab-
olite(s) In body flulds or excretory
products, The e=ction omiis bMonvaliabil-
ity studies conducted with radioactively
labeled druss. As a part of the analytical
methodology, the comment supgested
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thint studies conducted with radioactively
labeled drugs b Ineloded.

In paragraph 14 abave, the Commis-
sloner ditowses the use of isotopically
laboled drugs in o bioavailability study
and is amending e fina] regulations ‘o
provide for such use when approved by
FDA, Tho Comnissioner, however, con-
cludes that it Is unncoessary to amend
§ 32029 in ths fina] regulations to refer
to the use of radicactively labeled drugs
because this section is concerned with the
sensitivity of, not the cholce of, the ana-
lytical method.

49, One comment stated that proposed
§ 3202(d) (D) (now § 520.23) contains no
mechanizm to satisly the requirement
thot tho bleavniinullity test zhall be of
suffipient sensitivity to discriminate be-
tween Inequivalent products. The com-
mont stated thet the requirement im-
plies that a product of known poor bio-
availablillty must be compared agalnst
the roference malerinl lo determine
whether (he method can detect differ-
enoes batwoon th= tvo products,

Statistical analysis of data is the
mechanism for determining whether
bioavailability test Is sufficiently sensi-
tive to discriminate between inequivalent
products. A variety of statistical tech-
nigues are available for this analysis,
¢4, anulysis of variance, student T test,
chi square test, and Hotlelings® T* tesl.
The investigator has to chogse from
among those mony sint!stical tachniques
gne of suMelent somelbisjis ta datect dif-
ferences in bioavailability that are not
attributable to subject variability. The
statement in proposed § 320.2(d) (8) wus
not intended to suggest that a product of
known poor bioavailability is to be run
ngainst the reference material, and, n
noted In paragraph 51 below, has been
revised.

60, Two conmunents stated that pro-
posed § 320.2(d) (8) does not distinguish
bioavailability from bloequivalence test-
ing. For example, the relationship of »
new therapeutic pharmaceutionl alterna-
tive with comparable labeling should be
shown to haye comparable rate and ex-
tent of absorption to the refercnoce stand-
ard, e.g.. marketed product. One of the
comments added that the phrase "moy
be considered medically insignificant”
appears to boe vague, The comments pro-
posed that §320.3(d) (9 be revised o
read: “For new products contalning «
new therspeitic mojety that has not
been previously marketed and for new
formnilations, new dosace forms, or nev
salts or esters of en already marketed
therapeutic molety that sre (o be ad-
ministered by an alternate route to those
of the eurrently marketed drig products,
the drug product shall be shown to be
bioayallable by evidence of the rate and
extent of abiorption, as determined by
comparison of measured parameters
¢8., concentratisrs of the drug in Uy
plagma, urlsary excrotion rates, phar-
macologieal effects; ete., to those of the
reference material. Tn this case (where
bloavallability only is determined) or-
dinarily the drug product will not be
similar In rate and extent of absorption
to that of the reference materinl. For
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Another comment recommentied that
proposed 1 320.2(4V (D) bLe deleted en-

and blocquivalence. Two
other comments stated that the phrase
“do not differ significantly” is vague. One
of these comments recommended inser-
tion of the word “statistically” before the
words “differ significantly.”

The Commissioner sagrecs that pro-
posed §320.204) (9) confuses the terms
bloayailabliity and biloequivslence and
that the phrases “do not differ signifi-
cantly” and “may be considered medi-

molety. Therefore, the Commissioner is
revising § 320.23 of the finnl regulstions,
Under § 320,23 the In vivo bloawnlability
of a drug product Is demonstrated If the
product’s mte and extént of-absorption,
as determined by comparison of meas-
ured parameters, eg., concentrations of
the active drug Ingredient in the blood,
ry excrelion rates, or pharmaco-
logical effects, do not indicate & signifi-
cant difference from the reference ma-
terinl’s rate nnd extent of absorption.
Stutistical techmniques used shall be of
suMelent sensitivity to detest differences
N rate and extent of sbsorption that are
not attributable to subject variability. A
drug prodnet that diffend from the refor-
enice materinl In fts mate of absorption,
but not In its extent of absorption, may
be considered to be bloavaflable if the
?’ia;‘rtnce in the rate of absorption is
tional and nppropriately reflected
in the labeling, and/or not detrimental
to the safety and effoctiveness of the
drug product.
51 One comment noted that proposed
§320.2(d) (9) states that significant dif-
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ity or bloequivalenice if tha difference ix
medically insignificant. The comment
added that the principle thus recognized
is equally applicable to the extent of
mbsorption and recommended that the
third sentence in proposed § 320.2(d) (8)
be revised to read: “A drug product may
be inequivalent to the referedce material
in the extent or mate of absorption and
et may be considered (o be bloawndiable
or bloecquivalent because such differemce
may be considered medically insignifi-
cant for the particular drug product.”
Two- other comments added that while
there are little, if any, data that identily
those Instances where one ¢an make the
Judgment that differences In the rate of
absorption will not be medioally signifi-
cant, there are data that document or
strongly suggest that differences in the
rote of nbsorption of glucocorticolds can
result in therapeutie fallures,

The Commissioner Is of the opinion
that & drug product’s safety and effec-
tiveness s dependent primarily on its
ability to deliver a therapeutic quantity
of the drug to the slie of action and.
thus, the extent of absorption. not the
rate of asbsorption., will determine
steady-state concentrations. The Com-
missioner sadvises, however, that the rats
of absorption must beé considered In de-
termining bloavailabllity unless there
are data available to support a deter-
mination that the rate of absorption is
not essentinl to the safe and effective use
of the drug product,

SvnMisston oF ProTocoLs

52. One commaent stated thal proposed
§3202(d) (8) fnow § 320.30(a) and (b))
“recommends” the submission of pro-
posed protcols for blonvallability studies
for FDA review where, assumedly, the
submiszsion Is not required under pro-
posed 13202(e). The comment added
that if & protocol is submitied as part
of an IND under the provisions of
§312.1m) (2 (@1 CFR 3121Ma)(2)),
FDA & supposed to respond within 30
days of recelpt of the IND: however,
proposed § 320.2(d) (8) contains no stm-
ilar time provision for what Is essentially
a voluntary submission. To eliminate un-
necesaary delayz and to encourage sub-
missions under this provision, the com-
ment suggested that the following
langusge be added at the end of pro-
posed § 320.20d) (8) : “Proposed protacols
for bloavallabllity studies submitied un-
der this provision will be reviewed and
all substantive comments transmitted in
writing to the sender within 30 days of
receipt of the proposed protocal by the
Food and Drug Administration. If no
substantive response is recelved by the
sender within this period. the proposed
protocal in deemed npproved by the Pood
and Drug Administration.” This con-
cept wazs supporied by two other com-
ments.

The Commissioner agrees that pro-
posed protocols for bioavallability stud-
ies should be evaluated by FDA as soon
as possible eonsistent with agency re-
sourcos and priorities. As noted In the
preamble to the proposal. FDA will at-
tempt to evaluate these protocols within
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30 dsys of their receipt. While
elfort will be made to complets
evaluntions as soon as possible, it is
practical and not in the public
est to encournge hasty or superficial
ovaluation by establishing a regquirement
that evaluntions of protocols be com-
pleted within a speoific Ume. The Com-
missioner advises that protocols submit-
ted in an IND notice will not recelve
preferential treatment or be deemed
approved il FDA has not responded
within 30 days. The sponsor of an IND
notice i= reguired under § 3121 to wailtl
until 30 dayzs after receipt of e notice
by FDA before Initiating clinical studles.
Clinical studies are permitted to begin
if PDA doea not request the sponsor to
withhald or to restrict such studies
within 30 days, Important gquestions ro-
garding safety issues are rosolved within
30 days: howover, a detailed review of
the study protocol takes longer. Thete-
fore, the sponsor cannotl assume that
8 protocol for a bloavailability study
submitted In an IND nolice Is deemed
approved if he does not hear from FDA
within 30 days.

SamrrLe Soumox

53. Two comments recommended Bl
proposed §320.2(d)(9) be revised by
adding & new sentence. after the first
sentence, to read; “The lols tested for
bioequivalence should be repréesentutive
of a full size productton Jot.”

The Commiszioner ngrees in part with
this comment. Although the drug prod-
uct ﬁted must be identical to the prod-
uct ded for marketing and be mun-
wlactured uslng the same equipment and
under the same conditions as those nred
for full-scale production, it Is not neo-
essary that samples intended for bio-
avallability testing be taken from a full
size production lot. The Commissioner
is including in § 320.25¢1)(2) of the final
reguiations a requirement thal samples
of the drug product to be tested be man-
ufactured using the same equipment and
under the same conditions as those used
for full-scale production.

Inroamed CONEENT

54. Proposed §3202(0)(3) (now
§ 320.31(c)) requires written Informed
consent of any subject who participates
in a biosvallabillty study conducted un-
der an IND. Section 320.2(e)(2) (pow
¥ 320.31(h) ) permits certaln bioavall-
shility studies involving marketed drug
products (o be conducted without aub-
mission of an IND, and thos subleo!s
who participate in a study that is pot
contlucted under an IND would not be
required to glve written Informed con-
sent The Commissioner concludes that
although protection of the public henlth
dooes mot require that every bioawvnil-
ability study Involving commercially
avallable drug products be conducted
under an IND, written informed consent
sha'l be obtained from nll subjects who
particlpate In a bhicavafabiity study,
Buch sublects will normally be healthy
volunteers for whom no health benefit

will be achieved by participation in the
atudy. Nonetheless, the subjects are

H
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placing themselves at risk. alelt mnod],
by participation In the study. Protection
of these subjects requires that they be
ndequnately Informed of this rigk and glve
writlen consent to participale in the
study. The Commissioner s revising
§320.31() of the fibel regulations to
require written informed consent of all
subjects who participate in s bioavall-
ability study regardless of whether the
study is conducted under an IND.

Therelore, under the Pederal Food,
Drug, and Cosmetic Aclt (secs. 201(p),
501, 502, 505, 701(a), 52 Stat, 1041-1042
as nmended, 1049-1053 aa amended, 1065
(31 UB.C. 32 (p), 351, 352, 306, 8T1ni))
and under authority delegated to the
Commissioner (21 CFR 6.1) (recodifica-
tion published in the Februar REGISTER
of June 15, 1976 (41 FR 24242) ), Chap-
ter T of Title 21 of the Code of Federal
Reguintions is amended ns follows:

1. In Part 314, § 314.1 is amended in
paragraph (¢) 2) by adding a new sub-
ftem h to {tem 12 iIn Form FD-356H to
read as follows !

§ 3140 Applications.
L] - L] L -
'c} L] - L
‘a] L] - L

PD-366H * * ¢

13, % » ®

h. In ¥ivo bloawmilability data or Informa-
tion 1o permit walver of this requirement In
secordance with Subpart B of Part 320 (21
COFR Part 320, Bubpart B).

2. In Part 320
a. By adding new paragraph ta) lo
§320.1 to read as follows:

§ 320.1 Definitions.

(a) “Bloavallabllity” means the rate
and extent to which the nelive drug In-
gredient or therapeutic molely is ab-
sorbed from a drug product and becomes
availalile at the site of drug sction.

- - L] - L]

b. By ndding new Subpart B to read
as follows:

Subpart B—Protedurey lor Determi the
e Bioevallatity of Drug Products
#2631 Raqulrements lor submislon of in

vive bloavaliability data

Criteria for waiver of svidence of In
vivo bloawallability.

Basta for demonsteating bloavatlabil-
ity.

Oemeral approaches for determining
bisavallabllity.

Guidalines for the conductl of an in
vivo bioavailabllity study.

Guidelinew on the design of & single-
dose In vivo blcavallablility study.

Guidolines un the design of a multl-
plo-dote In  vivo bloavailablility
atudy,

Carrelation of bioavallability with an
neute pharmacological effect or
clinical evidents,

Analytical methods for an in vive
hicavailability atudy.

2027

A0 .38

2020

830,30 Joquiries regarding blosvallability
requirements and review of proto-
coly by the Food and Drog Ad-
ministration.

$20.81 Applicabllity of roquirements regard-

ing & "Notlee of Clalmed Investiga-
tional Exemption for a New Drug".

RULES AND REGULATIONS

irmonree . Seow, 201 (p), 601, 502, 506, T01
(a), 52 Btak, 1041-1042 an noended, 10461063
as amanded, 1085 (21 U.8.C, 820(p), 351, 854,
858, 471(a) ), unless otherwise noled.

£ 32021 Re » for subimission
* of in vivo hisavailability data.

(n) Any person submitting a full or

np

Foxd and Drug Administration after July
7. 1977, shall include in the application
either:

(1) Evidence demonstrating the In
vivo bioavailability of the drug product
that i= the subject of the applicalion; or,

(2) Information to permit the Food
and Drug Administration to  waive
demonstration of in vivo biosvailability.

(b)Y Any person submitting a supple-
mental application to the Food and Drug
Administration after July 7, 1977, shall
include in the supplemental application
the evidenee or information set forth in
pamgraph (n) of this section if the sup~
plemental spplication proposes mny of
the following changes:

(1) A change In the manufscturing
process, including a change in product
formulation or dosage strength, beyond
the variations provided for In the ap-
proved application,

(2) A change in the Iabeling to provide
for a new ihdieation for use of the drug
product, §f clinlcal studies are required Lo
support the new indication for use.

(3) A change In the labeling to pro-
vide for a new dosage regimen or {or an
additionnl dosage regimen for a special
patient population, eg., infants, if clini-
enl studies are required to support the
new or additional dosage regimen.

(¢} The Food nnd Drug Adminlstra-
tori may approve a full or sbbreviated
new drug application, or 4 supplemental
application propesing any of Lhe changes
sot forth In parsgraph (b) of this seetion,
that does not contain evidence of In vivo
bicavailability or Information to permit
waiver of the requirement for in vivo
bioavallabiiity data. if all of the follow-
ing conditions are mel:

(1) ‘The application ls under review
by the Food and Drug Administration on
July 7, 1077,

(2) The application is otherwise Ap~
provable,

{3) 'The applicant agrees to submiit,
within the time specified by the Food and
Drug Administration, elther:

(i) Evidence demonstrating the In
vivo bloavailability of the drug product
that s the subject of the application; or,

(1) -Information to permit the Food
and Drug Administration to walve dem-
onstration of in vive bloavallability,

(d) Evidence demonstrating the in
vivo bloavailability of a drug product
ghall be obtained using one of the ap-
pronches for determining bioavallability
set forth in § 32024,

(e) Information to permit the Food
and Drug Administration to wanive dem-
onstration of in vivo bloavailability shall
meet the eriteria set forth in § 32022

() Any person holding an approved
full or abbrevinted new drug application
shall submit to the Food and Drug Ad-

regimen could potentially result in sub-
therapeutic or toxic levels; or,

{2) There are data demonstrating sig-
nificant intra-batch and bateh-to-batch
variability, e.g., plus or minus 25 percent.
in the bioavailability of the drug product

(g} The requirements of this section
regarding the mubmission of evidence
demonstrating in vivo bloavailability ap-
ply only to & [ull or abbreviated new drug
application or n supplemental applica-
tion for a finished dosage formulation.

§ 320.22 Criterda for walver af evidence
of in vive bioavailability.

a) Any person submitting a full cr
abyrevinted new drug application, or o
supplemental spplication nny
of the changes pet forth In § 320.21(L)
may request the Food and Drug Admini--
tration to walve the retulremont for the
submission of evidence demonstrating
the in vivo bioavailability of the drug
product that is the sublect of the npplica-
tion. A request foer waiver zhall be sub-
mitted with the application. The Food
and Drug Administration shall waive (he
reduirement for the submisgion of ovi-
dence of In vivo bloavallability il the
drug product mests any of the providlgns
of parngraph (b)), (e), or (d) of this
section

(b) For certaln drug products the in
vivo bioavallability of the drug product
may be self evident or not neceseary for
the product to achieve any of s Intended
purposes. The Food and Drug Adminls-
tration shall waive the requirement for
the submission of evidence obtalbed in
vivo'demonstrzting the bioavallability of
the drug product if the product meels
one of the following criteria:

(1) The drug procduct meets both of
the following conditions:

) It i3 o solution intended solely fo
intravencus administration.

(i) It contalns an active drug Ingredi-
ent or therupeutic molety in the same
solvent and concentration s an intra-
venous solution that {5 the subject of an
approved full new drug application.

(2) The drug product is a topically
applled preparation, eg., & cream, olnt-
ment, or gel, intended for local therapeu-
tic effect.

(3) The drug product is an oral dos-
age form that is not intended (o be ab-
sorbed, eg.. an antacid or a radiopaque
medium.

(4) The drug product meets both of
the following condltions:

()) It is administered by inhalation as
A EAS Or Vapor, ¢.§., & medicinal or an in-
halation anesthetio.

(i) It contains an active drug ingre-
dient or therapeutic molety In the same
dosage form as a drug product that is
the subject of an approved full new drug
application,
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15 The drug product meets all of the
following conditions:

(i) It is an oral solution, elixir, xyrup,
tincture, or similar other solubilized
[orm.

iy Tt contains an active drug ingre-
dient or therapeutic molety in the same
concentration as a drug product that s
the subject of an approved full new dirug
npplication,

(iii» It contains no inactive ingredient

that Is known to significantly affect ab-
sorption of the active drug ingredient or
therapeutic molety.
. ig) The Food and Drug Administra-
tion shall waive the requirement for the
submission of evidence trating
the in vivo blosvailability of 4 solld oral
dosage form (other than an enteric
conted or controlled release dosage form)
of a drug product determined to be of-
fective for at least one indication in a
Drug EfMicacy Study Implementation no-
tice or which s identical, related, or sim-
\lar to such a drug product under § 310.6
of this chapter if the drug product is
neither one of the following nor an lden-
tical, related, or similsr drug product
under § 3106 of this chapter:

ANTI-ARKMYTHMICS

Procainamide hydrachloride capsules,
Quinidine polygals¢iuronaie iablets,

ANTI-COAGULANTS

Rishydroxycoumarin tablets and capsules.
Warlarin, soditun and postussiwn tablets,

ANTI-CONVULSANTS

Eibosuximide copsiles.

Ethotoin tablets,

Mephenytoln tablets.

Meothsaximide capsules.
Parsmethadione capiules
Phanncemide tablets,

Phensuximide capsules and suspension.
Phisuytoin suspension.

Primidone tablets and suspension.
Trimethadione capsules,

ARTI-HYPEETENSIVE [CIURETICS

Alseroxylon tablets,
Bendroflumethiazide tablets,
Beaxthiazide tablets
Chlorothinzide tablets,
Deserpidine tablets.
Hydrochlorothiazide tabléts.
Hydroftumethiaside tablets.
Methyclothinzide tablets,
Polythinxide tablets.
Quinethascne tablets,
Rauwollla serpentine tablets,
Rescinnamine tablets.
Reserpiue tablets,
‘Trichlormethlazido tablets,

ANTI-HYPERTENSIVE/DIVEETICS IN COMBINATION

Chiorothinside and reserpine tablets,
Hydralazine and reserpine tablets.
Hydralazine hydrochloride and hydrochloro-
thiazide tatilets.
Hydrochlorothinzide and deserpldine tablets,
Hydrochlorothiseide and reserpine tablets.
Hydroumethiazide and reserpine tablots,
Methyclothianide und deserpldine tablets.

spironclactone and hydrochlorothiazide tab-
L

Trichloromethinzide and reserpine tublets,
ANTI- INFECTIVES

Nitrolurantoln tablets and suspenston,
Salloylazosulfapyridine tableta.

RULES AND REGULATIONS

Sulfadistine sodium bicarbonate suspension,
Sulfadiasine, su! ne, and sulfamera -
=ine (triple sulfa) tablets and suspension.

Sulfadiszine ableta,

Bulfadimetioxine tablots, drops, and sus-
pension.

Sulfamerazine tablets

Sullamethoxypyridagsine acctyl talbilels and
suspension.

Sulfaphonazole suspension.

Sulfapyridine tablets,

Sulfisomidine tableta

Bulfisoxasole scetyl suspension.

Sulflsoxaszole tableta,

ANTI= MALARIALS
Pyrimethamine tableba
ANTYI- NEGPFLARTICS

Chiorambicil wablets,
Methotrexale tablets
Triethylens melamine tahlets,
Uracll mustard capsules,

ANTI-THYROID
Frof Jthiouracil tablets.
ANTISTUNERCTTLAN

Aminomalioylic nold and lsoniazid tablels.

Aminoanlicylle seid powder, tablets, and
resin

Aminosalicylic ealelum graniles, tablets, and
capuules

Aminosalicylic polassium  tabiets, capsules,
and powder.

viminosalleylle sodium powder, tablels, and
pranules

Bensoylpas caloivm tablets and powder,

Parn-aminoanlicylate sodlum and Inonineld
tablots.

Phenylaminosalicyiate powder and tablets

RRORCIIAL DILATORN

Aminophylline tablets

Dyphylline tallels,

Oxtriphylline tablets.

Theophylline sodium glycinate tablets,

CARBONIC ANHYDNASE INHINITORS

Acetazalamide tablets.
Dichlorplisnamide tablets
Ethoxzolamide tablets,
Metharolamide tablets,

CARDIAC CLYCOSIDER
Acetyidigitoxin tablets.
CTORTICOINN

Betamethnsone tablels,
Cortisone acetate tableta.
Dexamethasone tablota.
Fludrocortiaone sovtate tablels.
Fluprednisolone tableis
Hydrocortisone acotate tablets and powder.
Hydrocortisone tablots.
Alethylpredutsolone tablets
Paramethasone acetate tahleta
Predinisolone tablets
Prednisone tablets.
Triamoinolone tablets,

EETROGENS
Dicnestrol tablets,
Diethylsti bestrol diphosphiate tablets.
Diethylstiibestrol tablets.
Ethinyl estradlo] tablets.
HYPOOLYUEMICS
Tolbutamide iablets,
MINCELLANEDOUS
Imipramine hydroctiloride tablets,
Isoproterencl sublingual tablets,
Methylteatosterone tablets.
Probenecid tablets.
Sodium sulfoxone tableta.
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THYROID SUPPLEMENT
Ligthyronine, sodium tablets,
TRANQUILICERS

Chlordiazepoxide hydrochloride capanlios,
Chlorpromazine tablots.

Pluphenazine hydrochloride tabiets.
Perphennzine tablets.

Promethazxine tablets,
Thioridaaine tablets.
Trifiuoperazine talilels,
Triftupramarine tablets,
Trimeprazine tablets
VITAMIN K

Ll
Meoadione tablets.
Phytonadione tablets,

(d} For certain drug products bioavail-
ability may be demonstrated by evidence
obtained in vitro in Ueu of in vivo data,
The Fopd and Drug Administration shall
walve the requirement for the submis-
sion of evidence obtained In vivo demon-
strating the bloavallabllity of the drug
product If the drug product meels one
of the following criterin!

11} The drug product is subject to a
bioequivalence requirement establizhed
by the Food and Drug Administration
under Subpart C of this Part that speci-
fies only an in vitro testing requirement.

(2) The drug product is in the same
dosage form, but In a different strength,
and is proportionally similar In ts active
and inactive ingredients to another drug
product made by the same manufacturer
and the following conditions are met:

(1) The bloavailability of this other
drug product has beent demonstrated.

(11 Both drug products meet an anp-
propriate in vitro test approved by the
Food and Drug Administration,

(it} The t submits evidence
showing that both drug products are pro-
portionally similar in thelr active and in-
active ingredients,

(3% The drug product is, on the basls
of scientific evidence submitted in the
application. shown to meet an in vitro
test that assures bloavailability, ie. an
in vitro Lest that has been correlated with
in vivo data.

(4 The drug product is a reformulated
product that Is identical, except for color,
favor, or preservative, to another drug
product made by the same manufacturer
and both of the following conditions are
met:

(1) The bioavailabflity of the other
product has been demonstrated.

(ii' Both drug products meet an ap-
proprinte in vitro test approved by the
Food and Drug Administration,

(5) The drug product contains the
same active drug ingredient or thera-
peutic molety and Is in the same strength
and dosage form as a drug product that
is the subject of an approved full or ab-
breviated new drug application, and both
drug products meet an appropriate in
vitro test that has been approved by the
Food and Drug Administration.

te} The Food. and Drug Administra-
tion. for good cause, may defer or waive a
requirement for the submission of evi-
dence of in vivo bloavallability If deferral
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or walver is compatible with the protec-
tion of the public health.

B 320.23 Dusis for demonstvating  bio-
availability.

ta) The in vivo bicavallability of a. drug
product s demonstrated if the product’s
mte and extent of absorption, as deter-
mined by comparison of measured pa-
rameters, 6.8, concentration of the active
drug ingredient in the blood, urinary ex-
cretion rates, or pharmacological effects,
do not indicate a significant difference
from the reference material’s rate and
extent of absorption.

(b) Statistical techniques used shall be
of sufficlent sensitivity to detect differ-
ences in rate and extent of absorption
that are not attributable to subject varia-
bility.

ie) A drug product that differs from
the reference material in its rale of nb-
sorption, but not in its extent of absorp-
tion. may be considered to be bioavailable
if:

(1) The difference in the mate of ab-
sorption is intentional and appropriately
reflected in the labeling; and/or

12) The rate of absorption Is not detri-
mental to the safety and effectiveness of
the drug product,

£ 32021 Goneral spproaches
termining hioayailubility.

ig) Blogvailability Is usually deter-
mined by measurement of:

(1) The concentration of the active
drug ingredient or therapeutic molety, or
fis metabolite(s) , in biological tuids ns n
function of time; or

(2) The urinary excretion of the theri-
peuitic molety or its metabolite(s) as A
function of time; or

(3) An appropriate seute pharmaco-
logical effect.

(h) Bloavallability may be determined
by several direct or indirect in vivo meth-
ods, generally involving testing in hu-
mans. The selection of the method de-
pends upon the purpose of the study, the
analytical method avallable, and the na-
ture of the drug product. These limita-
tions affect the degree to which precise
pharmacokinetic studles can be applled
and, in some cases, necessitate the use of
other methods. Bloavailability testing
shall be conducted using the most accu-
rate, sensitive, and reproducible ap-
proach available among those set forth
in paragraph (c) of this section.

io) The following in vivo approaches,
in descending order of accuracy, sensi-
tivity, and reproducibility. are acceptable
for determining the bionvallability of a
drug product.

(1) In vivo testing in humans in which
the concentration of the active drug In-
gredient or therapeutic molety or its
metaboliteis), in whole blood, plasma,
serum, or other apprapriate biclogical
fluid is measured as n function of time, or
in which the urinary excretion of the
therapeutic molety, or its metabolite(s),
\= measured as a function of time. This
approach Is particularly applicable to
dosage forms intended to deliver the ac-
tive drug ingredient or therapeutic moi-
ety, or to the blood stream for systemic
distribution within the body, L.e, inject-

for de-
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able drugs, most oral dosage forms, most
certain administered

supposiiories, drugs

by inhalation, and some drugs adminis-
tered by local spplication to mucous
membranes.

12) In vivo testing in humans in which
an appropriate acute pharmacological
effect of the active drug ingredient or
therapeutic molety, or metabolite(s), Is
mensured a5 a function of time If such
effect can be measured with sufficient ac-
curney, sensitivity, and reproductbHity.
This approach Is applicable when appro-
priate methods are not avallable for
measurement of the concentration of the
active drug imgredient or therapeutic
molety, or its metabolite(s?, in hlological
fiulds or excretory products but a method
iz avuilable for the measurement of an
appropriate aoute pharmacological ef-
fect. This approach i applicable to the
same dosage forms lsted n parngraph
(e) (1) of this section,

(3) Well-controlled clinicnal trinls In
humans that establish the safety and
effectiveness of the drug product. This
approach is the least accurate, sensitive,
and reproducible of the general ap-
proaches for determining in vivo bio-
availability in humans, For dosage forms
intended to deliver the active drug in-
grecdient or therppeutic moiety to the
bloodstream for syztemic distribution
within the body, this approach shall be
considered as providing n suficiently ac=
curnte estimate of in vivo bloavailability
only when analytical methods are not
available Lo permit use of one of the ap-
proaches outiined in paragraph fe) (1)
and (3) of this section. This
shall also be consideredas s ac-
curate for determining the bioavailability
of dosage forms Intended to deliver the
therspeutic molety locally, eg., topleal
preparations for the skin, eve, ear, mu-
cous membranes; oral dosage forms not
Intended to be absorbed, e.g.. an antacid
or o radiopaque medium; and bronchodi-
Intors administered by Inhalation if the
onsct and duration of pharmacological
activity are defined,

(4 Any other in vivo approach ap-
proved by the Food and Drug Adminis-
tration. This provision is Intended for
special situations and to include those
circumstances where the in vivo bioavaii-
ability of a drug product might be deter-
mined In a sultable animal model rather
than in humans or by using a radioactive
or nonradicactive isotopleally labeled
drug product,

§ 320.25 CGuidelines for the conduct of
an in vivo hioavailability study,

i8) Guiding principles, (1) The basle
principle in an in vivo bioavailability
study is that no unnecessary human re-
search should be done.

{(2) An In vivo bloavailability study
shall not be condugted In humans if an
appropriate animal model exists and cor-
relation of réesults in animals and hu-
mans has been demonstrated. If an ap-
proprinte animal model does not exist,
however, an In vivo bloavailability study
shall ordinarily be done in normal adulta
under standardized conditions.

(3) In some situations, an in vivo bio-
avallability study In humans may pref-
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erably and more properly be done in suit-
able patients, Critically 1l patients shall
not be included in an in vivo bloavail-
ability study unless the attending physi-
clan determines that there Is a potential
benefit to the patient,

th) Basgic design. The basic design of
on In vivo bloavailability study is deter-
mined by the following:

11y The scientific questions to be an-
swered,

(2) The pature of the reference ma-
terinl and the dosage form (o be tésted.

(3» The availability of analytical
methods,

(4) Benefit-risk considerations In re-
gard to testing in humans.,

(¢} Comparison to a reference ma-
terial. In vivo bioavailability testing of
n drug product shall be in comparison to
an appropriate reference material unless
some other approach is more approprinte
for valid scientiflc reasons.

id) Previously unmarketed active drug
ingredients or therapentic moieties. (1)
The purpose of an in vivo bioavailability
study involving a drug product contain-
Ing an active drug Ingredient or thera-
petutic modety that has not been approved
for marketing is to determine:

(i) The bioawilability of the formula-
tion proposed for marketing; and

11} The essentinl pharmacokinetic
charaoteristics of the active drug Ingre-
dient or therapeutic molety, such as the
e of absorption, the extent of absorp-
tion, the half-lfe of the therspeutic
moiety In vivo, and the rate of excretion
and/or metabolism, Dose proportionality
of the active drug Ingredient or the ther-
apeutic molely needs to be established

ministration. This characterization s »
necessary part of the Investigation of the
drug to support drug labeling.

(2) The reference material in such n
bloavallability study should be a solution
or suspension containing the same quan-
tity of the active drug Ingredient or ther-
upeutic molety as the formulation pro-
posed for marketing.

(3) The reference material should be
administered by the same route as the
formulation proposed for marketing un-
less an alternative or additional route
is necessary to answer the scientific ques-
tion under study. For example, in the
case of an active drug t or
therapeutic molety that is poorly ab-
sorbed after oral administration, it may
be necessary to compare the ornl dosage
form proposed for marketing with the
active drug t or therapeutic
mofety administered in soluilon both
orally and intravenously.

iel New formulations of active drig
ingredignts or therapeutic modeties ap-
proved for marketing, (1) The purpose of
an in vivo bioavailability study involving
a drug product that is a new formulation.
a new dosage form, or a new salt or ester
of an active drug ngredient ox therapeu-
tic molety that has been approved for
marketing is to:

() Determine the bioavailability of
the new formulation, new dosage form,
or new salt or ester relative to an appro-
priate reference material; and
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iy Define the pharmacokiveilc pa-
rameters of the new formulation. new
dosnge form, or new salt or ester to
establlsh dosage recommendstion.

i2) The selection of the reference mn-
terial(s) In such a bloavailabllity study
depends upon the scientific questions to
be answered, the data needed to establish
comparability to a currently marketed
drug produet, and the data needed to
vslablish dosage recommendstions,

() The reference material should be
tuken (rom a current batch of a drug

roduct that I8 the subjeet of an ap-
proved new drug application and thut
contains the same active drug ingredlent
or therapeutic molety, If the new for-
mulation, new dosage form, or new salt or
ester is intended to be compursble to or
to meel any comparative labeling cinims
made In relation to the drug product that
is the subject of an approved new drug
application.

(f) Controlied rcléase Jormulations.
(1) The purpose of an in vivo bioavail-
ability study Involving a drug product for
which a controlled release claim is made
s to determine if all of the following
conditions are met:

1) The drug product mests the cor-
trolled release claims made for it,

(1) The bloavallability profile estak-
lished for the drug produet rules oul the
occurrence of any dose dumping.

iy The drug product's steady-state
performance Is equivalent to a currently
marketed noncontrolled relense or con-
trolled releasze drug product thal con-
lains the same active diug Ingredient or
thernpeutic moiety and that is subject to
an approved full new drug application.

‘v) The drug product’s formulation
provides consistent kinetic per-
forlmnm between individusl dosage
units,

12) The reference materialis) for such
& bioavailability study shall be chosen to
permit an appropriate scientific evalun-
tion of the controlled release claims made
for the drug product. The reference ma-
terial shall be one of the following or any
combination thereof :

(v A solution or suspension of the ne-
tive drug Ingredient or therapeutic
maolety.

i) A currently marketed noncon-
Lrolled release drug product containing
the same active drug ingredient or thera-
peutle moiety and administered necord-
ing to the dosage recommendations in
the labeling of the noncontrolled release
drug product.

() A eurrently marketed controlled
release drug product subject to an ap-
proved full new drug application con-
taining the same anctive drug ingredient
or therapeutic molety and administered
according to the dosage recommenda-
tions in the labeling proposed for the
tottrolled relense drug product.

1iv) A reference materinl other than
one set forth in paragraph (0> (2) by, QD
or (i) of this section that Is approprinte
for valid sclentific reasons.

‘&) Combination drug products. (1)
Generally, the purpose of an In vivo bio-
availability study involving a combina-
ton drug product is to determine if the
rite and extent of absorption of each ac-
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currently in separate single-ingredient
preparations.

{2 The reference material in such a
bioavailability study should be two or
more currently marketed, single-ingre-
dient drug products each of which con-
tains one of the active drug ingredients
or therapeutic moleties in the combina-
tion drug product. The Food and
Administration may, for valid sclentific
reasons, specily that the reference ma-
terial shall be o combination drug prod-
uct that is the subject of an approved
new drug application.

3 The Pood and Drug Administra-
tien moy permit a bioavailability study
involving s combination drug product to
rfetermine the rate and extent of absorp-
tion of selected, but not all, active drug
ingrodient s or therapeutic moleties in the
combination drug product. The Food and
Drug Administration may permit this
detsrmination if the pharmacokinetics
il the interactions of the active drug
gredients or thernneutic moleties in the
combinition drug product are well
krown and the therapeutic activity of
the combination drug product is gener-
ally recognized Lo reside in only one of
the active drug ingredients or therapeu-
tic moieties, eg.. ampicillin In an ampi-
cillin-probenecid combination drug
product.

(h) Use of a placebo as the reference
malerial. Where appropriaste or where
necessary to demonstrate the sensitivity
of the test, the reference materinl in o
bioavailabllity study may be a placebo
ir:

(1) The study measures the therapeu-
tic or ncute pharmacological effect of the
active drug ingredient or therapeutic
molely: or

(2 The study i a clinical trial to es-
tablish the safety and effectiveness of the
drug product.

) Standards Jor test drug product
and reference material. (1) Both the
drug product to be tested and the refer-
ence material, if it is another drug prod-
uct, shall be shown to meet all compen-
dial or other applicable standards of
identity, strength, quality, and purity,
including potency and, where applicable,
content uniformity, disintegration times,
and dissolution rates.

2y Samples of the drug product to be
tested shall be manufactured using the
same equipment and under the same
conditions as those used for full-scale
production.

§ 320.20 CGuidelines on the design of &
single-dose in  vive  bicavailability
study,

ia» Basic principles. (1) An in vivo
bloavallability study should be a single-
tlose comparison of the drug product to
be tested and the appropriste reference
material conducted in normal adulis,

(2) The test product and the reference
material should be administered to sub-
Jects in the fasting state, unless some
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other approach is more appropriate for
valid sclentific reasons.

(b) Study design. (1) A single-dose
study should be crossover In design, un-
less o parallel design or other design is
more appropriate for yvalid scientific rea-
sons, and should provide for a drug elim-
ination period.

(2) Unless some other approach is ap-
propriate for valid sclentific reasons, the
drug elimination period should be either:

iih At least three times the half-life
of the active drug ingredieni or thera-
peutic mofety. or its metabolite(s), meas-
ured in the blood or urine; or

i) At least three times the half-1life
of decay of the acute pharmacological
elfect,

{g) Colleotion of blood ramiples. (1)
When comparison of the test product nnd
th= reference material & to be based on
blood concentration time curves. unless
some other approach {s more approprinte
for valid sclentific reasons, blood snmples
should be taken with sufficlent frequency
to permit an estimate of both:

{1+ The peak concentration in the blood
of the active drug ingredient or thera-
peutic molety, or its metabolite(s) mens-
ured; and

tii» The total area under the curve for
a time period at least three times the
half-life of the active drug Ingredient
or therapeutic molety, or its metabo-
lte(s), measured, !

(2) In a study comparing oral dosage
forms, the sampling times should be
identical,

(3) In a study comparing an intrave-
nous dosage form and an oral dosage
form, the sampling times should be those
needed (o describe both:

ity The distribution and elimination
phase of the Intravenous dosage form;
und

(r The absorption and elimination
phase of the oral dosage form.

(4) In a study comparing drug delivery
systems other than oral or intravenous
dosage forms with an Appropriate refer-
ence standard, the sampling times should
be based on valid scientific rensons.

(d) Collection of urine samples, When
comparison of the test product and the
reference material is to be based on cu-
mulative urinary excretion-time curves.
unless some other approach is more ap-
propriate for wvalid sclentific reasons,
samples of the yrine should be collected
with sufficient frequency to permit an
estimate of the rale and extent of uri-
nary excretion of the active drug ingre-
dient or therapeutic molety, or its me-
taboliteis), mensured.

(e) Measurement of an acute pharma-
cological effect. (1) When comparison of
the test product and the reference ma-
terinl is to be based on acute pharmaco-
logical effect-time curves, mensurements
of this effect should be made with sum-
cient frequency to permit s rensonable
estimate of the total area under the
curve for a time period at least three
times the half-life of decay of the phar-
macological effect, unless some other ap-
proach is more appropriate for valid sci-
entific reasons.
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(2)» The use of an acute pharmacologi=
eal effect to determine bloavailability
may further require demenstration of
dose-related response. In such a case,
bloavailability may be determined by
comparison of the dose-response curves
as well as the total aren under the acute
pharmacologival effect-time curves for
any given dose.

§320.27 CGuidelines on the design of a
withipledose i vive bivavailabiliny
study.

(a) Baste principles, (1) In selected
cireumstances it may be necessary for
the test product and the reference mate-
rinl to be compared after repeated ad-
ministration to determine steady-state
levels of the active drug ingredient or
therapeutic moiety In the bhody.

{2) The test product and the relerence
material should be sdministered to sub-
jects in the fasting or nonfasting state,
depending upon the conditions reflectad
in the proposed Isbeling-of the test
product,

(3) A multiple~dose study moy be re-
quired to determine the bioavallnbility of
n drug product in the following elroum-
slances:

(i) There is a difference In the rate of
absorption but not in the extent of ab-
sarption,

111} There Is excessive variability in bi-
pavallability from subject to sublect.

(ill) The concentration of the active
drug t or therapeutic molety, or
its metabolite(s), in the blood resulting
from a single dose i= too low for accurate
determination by the analytical method.

(iv) The drug product iz a controlled
release dosage form.

(b) Study design, (1) A multiple-dose
stucdly should be crossover in design, un-
less a parellel design or other design ls
more appropriate for valld sctentific rea-
sons, and should provide for n drug clim-
ination period if steady-state conditions
are not achicved.

(2) A muiltiple-dose study Is not re-

guired to be of crossover design if the
study s to establish dose proportionality
under & m regimen or to es-
tablish the pharmacokinetic profile of a
new drug product, a new drug delivery
system, or & controlled release dosage
form.
(3) If a drug elimination period is re-
quired, unless some other approach is
more appropriate for valid scientific rea-
sons, the drug elimination period should
be either:

(1) At least five times l.he half-life of
the active drug ingredient or therapeu-
tic molety, or its metabolite(s) . measured
in the blood or urine; or

(1) At least five times the half-life of
decay of the acute pharmacologionl
effect.

(¢) Achievement of steady-state con=
ditions, Whenever a multiple-dose study
is conducted, unless some other approach
s more appropriate for valld scientific
reasons, sufficient doses of the test prod-
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id) Collection of blood or wurine
samples. (1) Whenever comparison of the
test product and the reference material 1=
to be based on blood concentration-time
curves at steady-state, suflicient sampies
of blood should be taken to define
adequately the maximum (Cmax) and
minimum (Cmin) blood concentrations
on 2 or more consecutive days to estab-
lish that steady-state conditions are
achieved.

(2) Whenever comparison of the test
product and the reference material is to
be baged on cumulative urinary excre-
tion-time curves at steady-state, sufll-
clent smmples of uring should be taken to
define the rate nnd extent of urinary cx-
cretion on 2 or more consegutive days o
establish that steady-state condilions nre
achieved.

(3) A more complets charncterization
of the blood concentration or urinary ex-
cretion rate during the absorption and
elimination phases of a single dose ad-
ministered ot steady-state is encournged
to permit estimation of the total area
under concentration-time curves or eu-
mulative urinary exeretion-time curves
and to obtain pharmacokinetic informa-
tion, eg.. half-life or blood clearance,
that is essential In preparing adequnte
labeling for the drug product,

ie} Steady-state paramelers. (13 In
certain instances, eg.. in a study involy-
ing a new drug entity, blood clearances
at steady-state obtained in a multiple-
dose study should be compared to blood
clearances obtained In a single-dose
study to support adequate dosage recoms-
mendations.

(2) In a lnear system, the aren under
the blood concentration-time curve dur-
ing a dosing interval In & multiple-dose
steady-state study s directly propor-
tional to the fraction of the dosze ab-
sorbed and is equal to the corresponding
“zero to Infinity"” aren under the curve
for a single-dose study. Therefore, when
steady-state conditions are achieved, a
comparison of blood concentrations dur-
ing & dosing Interval may be used to de-
fine the fraction of the active drug in-
gredient or therapeutic mofety absorbed.

(3) Other methods based on walid
selentifie reasans should be used to deter-
mine the bioavallability of a drug prod-
uct having dose-dependent kineties (non-
linear system).

(1) Measurement of an acute pharma-
cological effect. When comparison of the
test product and the reference mnterial
is to be based on acute pharmacological
effect-time curves, measurements of this
effect should be made with sufliolent fre-
quency (o demonstrate a maximum
effect and a Iack of slgnificant difference
between the test product and the refer-
ence material,

§ 32028 Correlation of bioavailability
with an acute pharmacological effeet
or elinical evidence,

Correlation of In vivo bloavallability
data with an acute pharmacological
dutwwwmmeofulmmd
effectiveness may be required If needed
wmmomwmus

speclal cfalm, c.g., In the case of a con-
trolted relenss preparation.,

§ 220.29  Analytical methods for an in
vive bioosa ility study,

ia) The analytical method used In an
in vivo bloavailability study to measure
the concentration of the notive drug
Ingredient or therapeutic molety, or its
metaboliteds), in body flulds or excretory
products, or the method used to measure
an acute pharmacological effect shall be
demonstrated to be accurate and of suffi-
clent sensitivity to measure, with appro-
prifte precision, the actual concentra-
tion of the active drug ingredient or
therapeutic molety, or ita metabolite(s:
achieved in the body,

b} When the analytical method is pot
senxitive enough o measure accurat=ly
the concentration of the nctlve drug
Ingredient or therapeutic molety, or its
metabolite(s), in body flulds or exeretory
products produced by a single dose of the
test product, two or more single doses
mity be given together to produce higher
concentration if the requirements of
§ 320.31 are met:

£ 320.30 Inquiries regnrding bimu.ul
whility requirements and roview ol
protocols by the Food and Dz
Adminisiration.

(n) The Commissdoner of Food and
Drugs strongly recommends that, to
avoid the conduct of an lmproper study
and unnecessary human research, any
person planning to conduct a bioavail-
ubility study submit the proposed
protocol for the study to the Food and
Drug Administration for review prior 1o
the initistion of the study.

i The Food and Drug Adminisira-
tion shall review a proposed protocol for
a bloavallability study and determine if
all of the following conditions are met

{1) The deslgn of the proposed bio-
avallability study iz appropriste.

(2) The referenco material to he uscd
in the bloavailability study Is appro-
printe,

i{3) Tho proposcd chemical and statis-
tical analytieal methods are adequate.

(e} General Inquiries reiating to
vivo bloavailability requirements and
methodology shall be submitted to the
Food and Drug Administration, Bureau
of Drugs, Division of Blopharmiceutics
(HFD-520), 5600 Fishers Lane, Rockville,
MD 20857.

£ 320.31 Applicability of irensents
regarding a “Notice of Cladmed In-
vestigational Exemption for a Sew
Drug.™

(a) Any person planning to conduct
an in vivo bloavallability study In hu-
mans shall submit a “Notice of Claimed
Investigational Exemption for a New
Drug'™ if either:

(1) The test t contalns o new
chemical entity that is not the subject of
an approved new drug application: or

12) The study volves a radloactively
labeled drug product.

(b) Any person planning to conduct &
bloavallability study In humans using »
currenily avallable drug
product that §s the subject of an ap-
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proved new drug application, or is iden-
vical, similar, or related to such a drug
product shall submit an IND if the study
is one of the following:

1) A single-dose study in normnal sub-
jects or patients where the dose exceeds
that specified in Lhe labeling of the drug
product that is the subject of an ap-
proved new drug application.

(2) A multiple-dose study In paticnts
where the dose exceeds that specified in
the labeling of the drug produoct that s
the subfect of an approved new drug
application.
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(3 A multiple-doge study In normal
suibjects whether or not the dose exceeds
that specified in the Inbeling of the drug
product that is the subject of an ap-
proved new drug spplication.

(e} The provisions of §£313.1 of this
chapter are applicable to any bloavalil-
abllity study conducted under a “Notice
of Claimed Investigational Exemption
for a New Drug.”

id) The consent of all human subjecls
(or thelr representatives) who particl-
pate in a bloavallability study (regard-
less of whether the study is conducted
under o “Notice of Claimed Investiga-
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tional Exemption for a New Drug”) shall
be obtained in writing under § 310,102 of
this chapter.

Effective date; This reguintion shall be
effective July 7, 1877,

(Secs. 201(p), 601, BO2, BOG, TO1(n), 62 Stat.
1041-1042 na amanded, 1040-1063 ns amended,
1055 (21 US.C. 321(p), 381, 362, 365, 371(a) )}

Dated: December 30. 1076,

SHERWIN GARDNER,
Acting Commissioner
of Food and Drugs.
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