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ANDA 75-021

MR | 8 1908

Copley Pharmaceutical, Inc.
Attention: Isidoro Nudelman
25 John Road

Canton, MA 02021

Dear Sir:

This is in reference to your abbreviated new drug application
dated December 10, 1996, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Acyclovir Tablets,
400 mg and 800 mg.

Reference is also made to your amendments dated October 20, 1997;
February 10, and March 4, 1998.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. .The Division of Bioequivalence has
determined your Acyclovir Tablets, 400 mg and 800 mg to be
bicequivalent and, therefore, therapeutically equivalent to the
listed drug (Zov:Lrax® Tablets 400 mg and 800 mg, respectively, of
Glaxo Wellcome, Inc.). Your dissolution testing should be
incorporated into the stablllty and quality control program using
the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug. —

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Foxrm FD-2253 at the
time of their initial use.

Sincerely yours,

N

Douglas L. Sden

Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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ACYCLOVIR TABLETS .

LEAS06700
Revised: September 1997

506700
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DESCRIPTION: Acyclovir is an antiviral drug.
Acyclovir capsules and tablets are bmuauons
for oral administration. Each capsule of acyciowir
contains 200 mg of acyclovir and the nactive

com . lactose (monohydrate).
magnesium stearale. sodmm lauryl suftate,

Eachdmnngweldaqdovicomahsmmg
of acyclovir and the inactive ingredients FD&C
Blue No. 2 Aluminum Lake, magnesium
slearate, mircocrystaliine celulose, povidone
and sodium starch glycolate.
Eadmsoorvtghbleloiacydowmahss(mmg
of acyclovir and the inactive ingredients FD&:
Blue No.2 Alumi Lake, mag i
slearate, microcrystaline cellulase, povidone,
and sodium starch glycolate.
Thed:smicalnameoiacydoviiszmns-
dihydro-9-{(2-hyd y i-6H-purin6-
m;nmmmmwmbnmz

'

N
HN l X
N
HNT X )
CH20CH;CH,0H

Acydwirisamecvysumpowusmmme
molecular formuta C, H11N5O3 and a motlecutar

weight of 22521. The maximum itity
waler at 37°C is 2.5 mg/mL_ The pka's of acy-
Clovir are 2.27 and 9.25.

VIROLOGV:"OCMMO'NI)VH Action:
Acyclovir is a Synthetic purine nucieoside ana-
logue with in vitro and in vivo inhi activity
against herpes Simplex virus types 1 {H3V-1), 2
(HSV-2), and varicella-zoster virus VZV). in cedl
culture, acyclovir's highest antiviral activity is
against HSV-1, followed in decreasing order of
potency against HSV-2 and VZV.

The inhibitory activity of
selec'ivedueloilsa"inkykxlﬂe
dine kinase (TK) encoded by HSV and VZv.

converts

This viral enzyme acyclovir ino acy-
clowir . a bogue.
The monophosphate is further converted into
diph cellular Kinase and

by
info triphosphate by a number of cellular
enzymes. in witro, n siops
rephication of herpes vial DNA. This S accom-
phshoohtfweewayszl)mnm'mcnol
wmwm.z)iwmw
temw\alionoimeqmuhgv'alDNAdm.utd
3) mactivabion of the viral DNA

ture (IC, ).varygrunydeounngtmnanum-
o‘awvs i 3
the IC, against herpes simplex virus isolates
rangessgomo.ozmls.sw for HSV-1 and
from0.01109.9 mcg/mi for HSV-2. The ICgq for
acyciovi i it

meg/mL. Acyclovir also tes activity
agains(meOkavacchestmthZanha
mean ICgq of 1.35 meg/mL.

Drug Resistance: Resistance of VZV 10 antivi-
ral nucleoside analogues can result from quali-
tative or quantitative changes in the viral TK or
DNA polymerase. Clinical isolates of VZV with
reduced Susceptibity to acyciovie have been
weovsmdfrompanem-ihubs.lnmese
cases.TKdehdemnmolVZVMvebeon
recovered.

RmolHSVhMWaﬂa—
logues occurs by the same mechanisms as
resistance 10 VZV. Whie most of the acyciovir-
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Orug Resistance: Ressstance of VZV 1o antivi-
nucleoside

al analogues can result from quali- )

tative or quantitative changes in the viral TK or

DNA Chinical ssolates of VZV with
susceptbiity © acyclovir have been

cases, TK-dehciant mutants of VZV have been
recovered.

Resistance of HSV 10 antivira) nuclecside ana-
logues ocours by the same mechanisms as
resistance Yo VZV. While most of the acyclovir-
resistant mutants isolated thus far from immuno-
compromised patients have been found to be
TK-deficient mutants, other mutants involving
lhe wviral TK gene (TK partial and TK aitered) and

DNA polymerase hawe also been isolated. TK-
nogative mutanis may cause severe disease in
patients. The possibility of
vwal resistance 10 acyclovir should be consid-
ered in patients who show poor dinical response
durng therapy.
CLINICAL PHARMACOLOGY: Pharmaco-
h The inelics of i

alv orad ion have been in
healthy and in i

palierts wiih herpes simplex or varicetla-zosler
virus indecson. Acyciovir pharmacokinetic para-

meters are summarzed in Table 1.
Table 1: Acyclovir
Characteristics (Range)

. Parameter Range
Plasma protein binding 6 10 33%
Plasma elimination half-We 251033 hr
Average oral bicavaiabity 10% to 20% *
. R ek with i . ]

In one muitiple-dose. cross-over study in
hesmyﬂqoas(n—ZGj it was shown that
increases in plasma acyclovir concentrations
weve less than dose proportional with increasing
dose, as shown in Table 2, The decrease in
bmvamnahlmonolmdoseandnot
the dosage form.

Table 2: Acyciovir Peak and Trough
Concentrations at Steady State
.l
o
9] (o] )
g: it 3
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o o
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3 § ©
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e ° = )
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3 3 8
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There was no eflect of food on the absorption
n=6):

of acy ) .
and tablets may be admnistered with or without
food.

pavents ages

months 10 7 years was 2.6 hours (range 1.59 1o
3.74 howrs).
Orug O Co of

O wath has been
shown 10 ncrease acyciowwr hai-ie and sys-
tomec exposure. Unnary excreton and renal -
Clearance were correspondingly reduced
Chucd?n.h Initisl Genital Hespes: Doubie-

mmm«mm«:mm»
cantly reduced the duration of acute inlection

year) have shown that orally administerad acy
clovir given daily lor 4 months to 10 years pre-
venied or reduced the frequency and/or severity
of recurrences n greater than 95% of patients.

lnasttdyolpmrnswhorsoewedacydow

recurrence-free n each quarter.
Herpes Zoster infections: In a double-bind

L




Drug  interaclions:  Lu-alililialidou.  «.
with yclovir has been
shocm 10 increase acyciovir haif-ife and sys-
tomic exposure. Urmary excretion and renal
clearance were comespondingly reduced.
Clinical Trials: initisl Genital Herpes: Double-
biind. led studies have demon-
straed that orally administered acyclovir signii-
cantly reduced the duration of acute infection
and duration of lesion healing. The duration of
pain and new lesion formation was decreased
in some patent groups.

RAecurrent Genital Herpes: Double-blind,
placebo-controlied studies in patients with fre-
quent recurrences {six or more episodes per
year) have shown thal orally administered acy-
clovir given daily for 4 months to 10 years pre-
vented or reduced the frequency and/or severity
of recurrences in grealer than 95% of patients.

Inasmdyolpabemswtmracewsdawdwir

. respectively.

Serial analyses of the 3-month recurrence rates

for the patients showed that 71% to 87% were
recurrence-free i each quarter.

mmm tn a double-blind,

study of i

panems with localized cutaneous zoster infec-

tion, acyclovir (800 mg five Smes daily for 10

scabbing,

healing, and cessation of pain, and
the duration of viral shedding the
duration of new lesion formation

In a similar double-blind, placebo-controlied
study, acydow(wOmglmmsdadylor7
days)shoﬂsnodmeumesluoompielelesm
scabbing, healing, and cessation of pain,
reduced the duration of new lesion formation,
and reduced the prevalence of localized zoster-

(P
dysesthesia, or hyperesthesia).

Treatment was begun within 72 hours of rash
onset and was most effective it started within the
first 48 hours.

Adulis greater than 50 ysars of age showed
greater benefit.

[~ Three i double-
btind, placebo-controlled trials were conducted
in 993 pediatric patients ages 2 to 18 years with

x. All patients were trealed within 24
hours after the onset of rash. In two trials, acy-
clovir was administered at 20 mg/kg four times
daily (up to 3,200 mg per day) for 5 days. In the
third triat, doses of 10, 15, or 20 mg/kg were
admlms\ered tour Ilmes daily for 5 to 7 days.
the time to
50% healing. veduced the maximum number of
lesions, reduced the median number of vesicles,
decreased the median number of residual
fesions on day 28, and decreased the propor-
tion of patients with fever, anorexia, and lethargy
by day 2. Treatment with acyciovir did not affect
varicelia-zoster virus-specific humoral or cellular
immune responses at 1 month or 1 year follow-
ing reatment.

INDICATIONS AND USAGE:

Herpes Zoster Infections: Acyclovir is indicat-
ed for the acute treatment of herpes zoster
(shingles).

Genital Hefpes Acyckmr is mdtca(ed for the
and th

ge

ment of recunem epusodes of gennal herpes.
Acyclovir is indi for the treat-

menl of chickenpox (varicelia).

CONTR ATIONS: ACyClovir is

cated for patients who develop hypersensilivity
or intolerance 1o the components of the formula-
tions.

WARNINGS: Acyclovir capsules and tablets are
PRECAUTIONS: Dosage adjustmeni is fecom-
mended when administering acyclovir to
patients with renal impaiment (see DOSAGE
AND ADMINISTRATION) Caution shouid also
to
panoms raoemng polenna»y nephroioxlc agents
snce this may increase the nsk of renal dys-
tunction and/or the risk of reversible central ner-
vous systerm sympiloms such as those that have
been reported in patents treated with intra-
VBNous acyciovw

Information for Patients: Patients are instruct-

they

orally

other queshons.
Zoster: There are no data on treal-

ment swtiated more than 72 houwrs atier onset of

the zosler rash. Pauents should be advised to

nebate treatment as soon as possible after a

deagnosss of herpes zoster.

antd/or symploms are present to avoid nlecting
partners. Genstal herpes can aiso be transmatted
in the of through
matc viral . If medical
a gennal herpes recurrence is lndIca\ed
pavents shoukd be advised to inkiate therapy at
the first sign or symptom of an episode.
Chickenpox: Chickenpox in oltherwise
healthy children is usually a self-limited disease
of mild to moderate severity. Adolescents and
adults tend to have more severe disease.
Treatment was initiated within 24 hours of the

typical chi \pox rash in the lled studies,
and there is no information regarding the etfects
of treatment begun later in the disease course.

Drug Interactions: See CLINICAL PHARMA-
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of
Fertility: The data presenied below nclude rel-

szgivenuuymmusaay(dxng
wmlebrl'eaxmemdmhotpes
drugwmn-numnes
of human
toaqdovivalmemandmerdoshg
(see Ph. v

Acyclovir was tested in lifetime bioassays in
rats and mice at single daily doses of up to 450
mo/kg administered by gavage. There was no
in the inci-
dence of tumors between treated and control
animals, nor did acyclovir shorten the latency of
tumors. Maxit plasma were
thwree to six times human leveis in the mouse
bicassay and one to two times human levels in
the rat bioassay.

Acyclovir was tested in 16 genetic toxicity
assays. No evidence of mutagenicity was
observed in four microbial assays. Acyclovir
demonstraled mutagenic activity mn two in vitro

ic assays (mvee Chinese hamster ovary cell
hnes and two mouse lymphoma cell ines).

A positive resull was demonstrated in one of
iwo in vitro cell transtormation assays, and
. cells in
ltisnssaylormedhmlors%enmlaledimo
mice.
No mutagenic al:iwny was dsmonslralsd in
another, possibly less sensitive in vitro cell
tion assay.

in Chinese
.n3&)b760hmeshumandoselewis In rats,
increase in
amnosnmal damags at 62 lo 125 times human
levels. No activity was observed in a dominant
lethal study in mice at 36 to 73 times human lev-
els.

Acyclovir did not impair fertility or reproduction
in mice (450 mg/kg/day, p.o) or in rats (25
mg/kg/day, s.c.). In the mouse study, plasma lev-
eis were 9 to 18 times human levets, while in the
rat study, they were 8 to 15 times human levels.
Al higher doses (50 mg/kg/day, s.c.) in rats and
rabbits (1110 22 and 16 10 31 times human lev-
els, respectively) implantation efficacy, but not
litter size, was decreased. In a rat peri-and post-
natai study at 50 mg/kg/day, s.c., there was a
statistically significant decrease in group mean
numbers of corpea lutea, total implantation
sites, and live fetuses.

No testicutar abnormalities were seen in dogs
given 50 mg/kg/day, iv. for 1 month (21 to 41
tmes human levels) or in dogs given 60

oralty kor 1 year (six to 12 times
human leveis). Testicular a"ophy and asper-
malogenesis were observed in rats and dogs at
higher dose levels.

Effects:

Category B Acyciov-r was not lera\ogemc in the
mouse (450 mg/kg/day, p.o.), rabbit (50
mg/kg/day, s.c. and i.v.), or rat (50 mg/kg/day.
s.c.). These exposures resulted in plasma levels
9 and 18, 16 and 106, and 11 and 22 times
respectively, human levels. In a non-standard
test, rats were given three s.c. doses of 100
mg/kg acyciovir on day 10, ing in
plasma levels 63 and 125 times human levels, In
this tes, there were fetal abnommalities, such as
head and tail anomalies, and maternal toxicity.

There are no adequate and well-eommlled stud-
ies in p
Iogucal regnsuy ol acydovn use during pregnan-

Cy has been ongoing since 1984. As of June
1996, outcomes of live births have been docu-
mented in 434 women exposed to systemic acy-
clovir during the first trimester of pregnancy. The
occurfence rate of birth defects approximates
that lound in the general population. However,
the smalt size of the registry is insufficient to
evaluate the risk for less common defects or to
permit reliable and delinitive conclusions
regarding the safety ol acyclovir in pregnant
women and thew developing fetuses. Acyclovir
should be used dunng pregnancy only it the
potential beneht pustihes the potential risk to the
betus.

hanboenmnednbmasn&nm
women g oral
anunngedmoswlluneseovm\g
plasma leveis. These concentrations wouild
potentially expose the nursing nfant 10 a dose of
acyctowr as high as 0.3 mg/kg/day Acyciowir
should be admanistered 10 a NursNg mother with
caution and only when indicated.

ic Use:
not nclude sufficieni numbers of patients aged
65 and over to determine whether they respond
defferently than younger patients. Other reported

ty patient should be cautious, usually starting at
the low end of the dosing range, refiecting the
greater frequency of decreased renal function,
and of concomitant disease or other drug thera-
PY.

Pediatric Use: Salety and effectiveness in pedi-
atric patients less than 2 years of age have not
been adequately studied.

ADVERSE REACTIONS:
Short-Term A

The most frequent adverse events reported dur-
mg clinical trials of treatment of genital herpes

with acyclovir 200 mg administered orally five
times daily every 4 hours for 10 days were nau-
s6a and/or vomiting in 8 of 298 patiertt treat-
ments (2.7%). Nausea andror vomiting occurmed
in 2 of 287 (0.7%) pabients who received place-
bo

Long-Term Administration: The most fre-
quent adverse events reported in a chnical trial




S

pavents. in ganeda, 00se selection for an elder-
ymmnbem usually starting at

mdmmo’mmm
oy.

Pediatric Use: Salety and effactiveness in pedi-
AINC patents fess than 2 years of age have not
adoquanoly studied

The most frequent adverse events reported duv
ing chrucal trials of reatment of genttal herpes
with acyclovir 200 myg administered oralty five
times daily every 4 hours for 10 days were nau-
sea and/or vomiting in 8 of 298 patient treat-
ments (2.7%). Nausea and/or vomiting occurred
in 2 of 287 (0.7%) palients who received place-
bo.

Long-Term Administration: The most fre-
quent adverse events reported in a clinical trial
for the prevention of recurrences with continu-
ous administration of 400 mg (two 200-Mmg cap-
sules) two tmes daily for 1 year in 586 patients
treated with acyclovir were nausesa (4.8%) and
m(za)msesmumm

with

ng
acyciovir for 1 year reported disrhea (2.7%),
m(ux)wma 3

323 patents was malaise (11.5%). The 323
placebo recipients reported malaise (11.1%).

Chickenpox: The mosl frequent adverse event
reported during three clinical trials of treatment
of chickenpox with oral acyclovir at doses of 10
o 20 mg/kg four times daily for up to 5 to 7 days
or 800 mg four times daily for 5 days in 495
patients was diarrhea (3.2%). The 498 patients
receiving placebo reported diarthea (2.2%).

Obeerved During Clinical Practice: Based on
clinical practice experience in patients trealed
with oral acyclovir in the U.S., spontaneously
reported adverse events are uncommon. Data
atenstm-nemlosuppmanesmuleofmew
or to i These
events may also oocur as pan of the underlying
disease process. Voluntary reports of adverse
events which have been receved since market
introduction include:
General: fever, headache, pain, peripheral
odamaandraetylnaﬂy‘ans
Nervous: i hal
thesia, seizure, U (These
synmtomsmaybemanwd particularly in older
adults.)

Digestive: diarrhea, elevated liver function
tests, gastrointestinal disiress, nausea

Hemic and Lymphatic: leukopenia, lymph-
adenopathy

Musculoskeletal: myalgia

Skin: alopecia, pruritus, rash, urticaria

Special Senses: visual abnormalities

Urogenital: elevated creatinine
OVERDOSAGE: Patients have ingested inten-
tional overdoses of up to 100 capsules (20 g) of
acydlovir, with no unexpected adverse effects.
Precipitation of acyciovir in renal tubules may
occur when the solubility (2.5 mg/mL ) is exceed-
ed in the intratubular fluid. In the event of acute

Acute Trestment of Herpes Zoster: 800 mg
every 4 hours omlly, five imes dady for 7 to 10
gays.
Genital Herpes: Trastment of Initial Genital
Herpes: 200 mg every 4 hours, five times daily
for 10 days.

Chronic Suppressive Therapy for
Recusrent Disease: 400 mg two times daily for
up o 12 months, followed by re-evaluation.

g have rang-
ing from 200 mg tiwee times daily 10 200 mg five
times daily

The trequency and seventy of episodes ol
untreated gental herpes may change over time.
Nm!yaardlhstwylhehaquencyandsew«-
ty of the patents genital herpes ndechon
should be re-evakuaied t0 assess the need for
contmuaton of thecapy with acyciowir.

intermittent Therapy: 200 mg every 4 hours.
e smes dasy for 5 days. Therapy should be ini-
hated at the eariiest sign or sympiom (pro-
drome) of recurrence.

Trestment of Chickenpox: Children (2 years
of age and oider): 20 mg/kg per dose oralty
fows bmes dady (80 mgkg/day) for 5 days.
Chidren over 40 kg should receive the adult
dose for chackenpox

Aduits and Children over 40 kg: 800 mg
four times dady for 5 days

When therapy is indicated. it should be initiat-
60 at the sarkest sign or symptom of chicken-
pox. There is no information about the efficacy
of therapy ndtiated move than 24 hours after
onsel of signs and symploms.

Patients With Acute or Chronic Renal
: I patients with renal impairment,
the dose of acyclovir capsules or tablets should
be modsfied as shown in Table 3:
Table 3: Dosage Moditication for
Renal Impairment

z

]

3

3 » N 13

28|=8 .8 o

z3 ’;3 =3 8

gé |g o g2a 5
Seo|c <

@» < z? a2 o




unlediea genilal herpes may Cﬂdr@e ovei Lt
Aher 1 yoar of therapy, the frequency and sever-
ity of the patient's genital herpes infecton

ummusm.wm‘dmw
tated at the eartiest sign or symptom (pro-
drome) of recurrence.

Chickenpox:
of age and older): 20 mg/kg per dose oraly
four times daily (80 mo/kgiday) for 5 days.
Children over 40 kg should receive the adult
dose for chickenpox.

Aduits and Children over 40 kg: 800 mg

four times daily for 5 days.

yclovir is indi for the treat-
qent of varicella-zoster i jons in im
compromised patients.

When therapy is indicated, it shoo!d be initiat-

ed at the earfiest sign or symptom of chicken-
pox. There is no information about the efficacy
dmawmmmdmmn?lhouvsaﬁer
onset of signs and sympioms.
Patients With Acute or Chronic Renal
Wmpairment: In patients with renal impairment,
the dose of acyclovir capsules of tablets should
be modified as shown in Table 3:

Table 3: Dosage Modification for

Renal impairment
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: For p who require

hemodulysus the mean plasma hait-life of acy-
clovir during hemod:atySIs is appfroxlmatsly 5
hours. This results in a 60% decrease in plasma
concentrations following a 6-hour dialysis peri-
od. Therefore, the patient's dosing schedule
should be adjusted so that an additional dose is
administered after each dialysis.

Peritonesl Dialysis: No supplemental dose
appears 1o be necessary after adjustment of the
dosing interval.

Bioequivalence of Dosage Forma: Acyclovir
suspenstonwasshaﬂnlobebmquvaienllo
acydov"caosuies(nzo)andoneacydmm
800-mg tablet was shown to be biosquivalent to
four acyclovir 200-mg capsules (n=24).

How Supplied: Acyciovir Capsutes {blue,

200", Bottie of 100 (NDC 382‘5—299—10)

Store between 15 and 25°C (59° and 77°F)
and prosect trom light and moisture.
Acyclovir Tablets (round unscored, biuve
tablets) mg acy and
debossed “Copley 327'on one side, plain on the
other side - Bottle of 100 (NOC 38245-327-10)
and Bottle of 250 (NOC 38245-37-25).

Siore between 15° and 25°C (59" and 77°F)
and protect from kght and moisture.

ACy Tablets se

ebossed “Copley 3017 on one side and pian on
the other side - Bote of 100 (NDC 38245-301-
10) and Botte of 250 (NDC 38245-310-25).
Store between 15° and 25°C (59° and 77°F)
and protect from light and moisture.

CAUTION: Federsi law prohibits dispensing
without prescription.

Copley Pharmaceutcal. Inc

Canon. MA 02021

Rewvised: September. 1997
LEA 506700
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ANDA 75-021

1. CHEMISTRY REVIEW NO.: 2

2. ANDA # 75-021

3. NAME AND ADDRESS OF APPLICANT
Copley Pharmaceutical, Inc.
25 John Road
Canton, MA 02021

4. LEGAL BASIS FOR SUBMISSION
The listed drug is Glaxo Wellcome’s Zovirax® Tablets 400 mg and
800 mg. Patent expired on 4/22/97. No exclusivity remains.

A patent certification and exclusivity statement is alsc included -

p.- Oll.
5. SUPPLEMENT (s) : N/A
6. PROPRIETARY NAME: None
7. NONPROPRIETARY NAME:

Acyclovir Tablets

8. SUPPLEMENT (s) PROVIDE FOR: N/A

9. AMENDMENTS AND OTHER DATES:
Firm:
Submitted: December 10, 1996
Amendment : October 20, 1997 (Subject of this review)
FAX Amandment: March 4, 1998 '

FDA:
Acknowledgment: February 3, 1997
Bio Letter: May 20, 1997
Label Review: May 29, 1997
Chem Rev # 1 & FAX: June 12, 1997

10. PHARMACOLOGICAL CATEGORY 11. Rx or OTC

L A e e e

Antiviral Rx

12. RELATED IND/NDA/DMF (s)

13. DOSAGE FORM 14. POTENCIES

Tablet (Uncoated) 400 mg & 800 mg




ANDA 75-021

15.

le6.

17.

18.

19.

CHEMICAL NAME AND STRUCTURE:

Acyclovir USP
C.H,,N;0,; M.W. = 225.21

|O|
H\N N
//\iII:: S>
s
PizN N
\\o

OH

9- [ (2-Hydroxyethoxy)methyl]guanine. CAS [59277-89-3]

RECORDS AND REPORTS: N/A

COMMENTS

The chemistry, manufacturing and controls procedures are
satisfactory.

The label review is satisfactory for approval - 11/5/97.
The bio review is satisfactory.

The EIR is acceptable - 4/28/97. .

Methods validation satisfactory 1/14/98.

1)

(oMo NN op

CONCLUSIONS AND RECOMMENDATIONS

This application can be approved.

REVIEWER: DATE . COMPLETED :
Donald Shostak November 11, 1997
(Revised 3/5/98 FAX amend)
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OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE
ANDA #75-021 SPONSOR: Copley Pharmaceutical, Inc.
DRUG: Acyclovir DOSAGE FORM: Tablets STRENGTH: 400 mg & 800 mg

REFERENCE PRODUCT: Glaxo Wellcome's Zovirax® Tablets, 400 mg and 800 mg.
TYPE OF STUDY: Single dose under fasting and non-fasting conditions

g o analytical Facili

STUDY SUMMARY: The two studies under fasting and non-fasting conditions
are acceptable.
1.Under fasting conditions: The firm's in vivo biocequivalence study
under fasting conditions demonstrated that the test product, Copley’s
Acyclovir Tablets 800 mg and the reference drug product, Glaxo
--Wellcome's Zovirax® Tablets 800 mg are biocequivalent. The 90%
confidence intervals for the log-transformed AUC,.., AUC,.. and C,,. were
within the acceptable range of 80-125%.
2. Under Non-fasting conditions: The firm's in wivo bloequlvalence
study under non-fasting conditions demonstrated that the test product,
Copley’s Acyclovir Tablets 800 mg and the reference drug product, Glaxo
Wellcome's Zovirax® Tablets 800 mg are biocequivalent. The ratios of the
test mean to the reference mean for the log-transformed AUC,., AUC,. and
Crax Were all within the acceptable range of 0.8 to 1.25.

WAIVER: Waiver of in vivo bioequivalence study requirements for the 400
mg tablet of the test product is granted.
DISSOLUTION: The comparative dissolution testing data are acceptable.

PRIMARY REVIEWER: Zakaria Z. Wahba, Ph.D. BRAN?{ ITI
INITIAL: _ DATE : (/i3

ACTING GROUP LEADER: Moheb H. Makary, Ph.D. BRANCH: III

INITIAL: _ . DATE: /[ /g . 4

DIRECTOR: Dale P. Conner, Pharm.D.
DIVISION OF BIQEQUIVALENCE
INITIAL: ) DATE:_/, / 8'// (2= 14

DIRECTOR
OFFICE OF GENERIC DRUGS
INITIAL: DATE:
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ANDA 75-021

Copley Pharmaceuﬁcéi, Inc.
Attention: William E. Brochu, Ph.D.

Canton Commerce Center
25 John Road MAY 20 997

Canton, MA 02021 ,
Hnbidtlndduallililil

Dear Sir:

1.
this time.

2. The following interim dissolution testmg will need to be mcorporated mto your stab 1
quality control programs: 5

The dissolution testing should be conducted in 900 mL of water as the dissolution medium
with apparatus 2 (paddle) at 50 rpm for the 400 and 800 mg tablets. The test product should
meet the followmg specifications: §

Not less than Q) of the labeled amount of the drug in the dosage form xs :
dissolved in 30 minutes. -

Please note that the bioequivalency comments expressed in this letter are preliminary. The ahosz e

bioequivalency comments may be revised after review of the entire application, upon consrderat;on n

of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory” -

issues. A revised determination may require additional information and/or studies, or may conclude

that the proposed formulation is not approvable ;

S N

 Sincerely yours,

) P

. v - S e—~ :
B Nicholas Fleischer, Ph.D. -
Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluatxon and Research
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Acyclovir Copley Pharmaceutical, Inc.
400 mg and 800 mg Tablets Canton, MA :
AMDA #75-021 ’ Submission Date:

Reviewer: Z.Z. Wahba December 10, 1996

File #75021sw.d96

Review the following:

1. Copley's in vivo biocequivalence study under fasting and non-
fasting conditions comparing its drug product Acyclovir L
Tablets, 800 mg to the reference drug product Glaxo
Wellcome's Zovirax® Tablets, 800 mg.

2. Dissolution data for the 400 mg and 800 mg strengths of the
test and reference drug products.

3. Waiver request for the 400 mg strength Tablets.
II. INTRODUCTION:

Acyclovir is 9- [ (2-hydroxyethoxy)methyl]l guanine, a synthetic
purine nucleoside analog with in vivo and in vitro inhibitory:
activity against (in decreasing order) herpes simplex types 1 and
2 viruses, varicella zoster virus, Epstein-Barr virus, and
cytomegalovirus. Acyclovir is converted by enzymes present in
virus-infected cells into an active form, acyclovir triphosphate,
which interrupts viral DNA replication. Acyclovir capsules and
suspension are indicated for treatment of initial episodes and
management of recurrent herpes simplex virus genitalia in certain
patients. The capsule, suspension, and tablet dosage forms are
indicated for treatment of acute herpes zoster and chicken pox.

Acyclovir oral absorption is slow, variable, and incomplete, with
absolute bioavailability estimated. at about 15-30%. Peak blood.
concentrations occur approximately 1.5-2.5 hours following oral
dosing. There are no active metabolites. Studies in which 0.5
to 15 mg/kg were administered I.V. to patients with normal renal
function yielded elimination half-lives of 2 to 3 hours. Renal
excretion is the major route of elimination with 45-79% of a dose
recovered unchanged in the urine.

Y.

Acyclovir is marketed as Zovirax® (Glaxo-Wellcome) 200 mg
capsules (NDA #18-828, 1/25/85), 800 mg and 400 mg tablets (NDA




#20-089, 4/30/91), and oral suspension 200 mg/5 ml (NDA #19-909,
12/22/89) .

III. BIOEQUIVALENCE STUDY UNDER FASTING CONDITION
Clinical Study #P95-072

A.

Sponsor:
Copley Pharmaceutical, Inc.
25 John Road

Canton Commerce Center b

Canton, MA 02021

Clinical Facility

Clinical Study Dates:
Period I: April 14, 1996
Period II: April 21, 1996

Study designm:

Single dose, randomized, two-way crossover study under fasting
conditions. v

Subjects:

Forty-eight (48) healthy male subjects were recruited for
study. Forty-six (46) subjects completed the clinical portion
of the study (subjects # 1-34, 36 and 38-48). Subjects #35
and #37 dropped prior to Period II dosing for personal
reasons. The subjects were within 18 to 38 years of age, and

2




their body weights were within + 10% of the ideal weight as-
defined by the Metropolitan Life Insurance Chart. -

Subject Selection Critexia:
only medically and physically healthy subjects with clinically
normal ranges of laboratory tests (blood chemistry;

hematology, urinalysis) were enrolled in the study.

Subject Exclusion Criteria:
® A history of cardiovascular, pulmonary, ¥
" gastrointestinal, hepatic, endocrine, neurological. q
hematological disease.
® A history of drug or alcohol addiction or abuse. :
o A history of allergic responses to the class of drug
being tested. i

® Subjects who have been on an abnormal diet during the ;
four weeks preceding the study. R

L Blood donation within the past 14 days prior to the: -
study. s e

° Use of any investigational drug within 30 days preceding.
entry into the study. e

L Use of tobacco products. s il

Subject Restrictions:

L No subject took any medications, including OTC products

for at least one week prior to the beginning of the stud
and until completion of the study. ) o

L No alcoholic, xanthine and caffeine containing foods and
beverages were allowed, beginning with 48 hours prior to
dosing and until completion of the study. i

s
.
.
T e
LR e

Subjects fasted overnight for at least 10 hours before dosing
and 4 hours after dosing. The drug products were administered
with 240 mL tap water. Water was not permitted for 1 hour
before and 1 hour after the dose, but was allowed at all other
times. The subjects received their medication according to
randomized dosing schedule. Standard meals were provided at
appropriate times thereafter (at 4 and 9 hours after drug ~
administration). ,
Treatment Plan: A
Test product: 1 X 800 mg Acyclovir Tablet (Copley), Lot
#301Z01, Batch size- cablets, assay potency: 100.3%,
content uniformity: 99.1%, manufacturing date: 02/98.

Reference product: 1 X 800 mg 2Zovirax® Tablet (Glaxo-

3




F. Blood Sampling: , e

Wellcome), Lot #4Z2480, assay potency: 101.2%, content
uniformity: 100.1%, expiration date: 01/97.

7 days. ‘ B
A single 800 mg dose was given in each period of the study.mw

Blood samples were collected in vacutalners, before dosing (0_
hour) and at 0.25, 0.50, 0.75, 1.0, 1.25, 1. 50, 1.75, 2.0,

2.5, 3.0, 4.0, 6.0, 8.0, 10, 12, 14 and 16 hours post- doslng“i

The plasma samples were separated collected and stored frozent
at -22°C until analysis. :

Assay Methodology:







H. In Vivo BE Study and Statistical Analysis:

Forty-eight (48) healthy male subjects were recruited for
study. Forty-six (46) subjects completed the clinical portion
of the study (subjects # 1-34, 36 and 38-48). Subjects #35
and #37 dropped prior to Period II dosing for perscnal
reasons. The pharmacokinetic parameters of acyclovir were.
analyzed using SAS-GLM procedure for analysis of variance.
The pharmacokinetic parameters for the plasma acyclovir
concentrations, as well as the following parameters, AUCt,
AUCi, Cmax, Tmax, Kel, Tl1/2 are summarized in the Tables
below:




505.42] . . |
614.44| 264.52] 571.11] 230.23| 1.08|

I

+

I

|

|

I

. |
[2 |
j1.25 | 6s8o0.98] 285.61| 622.69] 214.62| 1.09]| B
|1.5 | 718.87| 300.28| 666.84| 229.90] 1.08|
j1.75 | 712.98| 287.51| 690.46] 261.55]| 1.03]
|2 | 697.02] 276.47| 688.04| 291.85]| 1.01] L B
2.5 | 639.s4| 255.95| 633.61| 298.64]| 1.01} N
|3 | 564.33f 244.50| 556.33| 256.90| 1.01]
la | 426.54| 196.96] 418.52] 200.65] 1.02| =
|6 [ 243.06f 111.83] 241.02] 108.76| 1.01] .
|8 | 149.01| 62.07] 146.99| 62.96] 1.01] LR e
|10 | 97.77| 39.11| 94.18| 38.62}| 1.04| o :
|12 | 66.07] 23.76| 63.86| 24.57| 1.03]
j14 | 47.22|  16.65| 46.00] 18.01} 1.03|
{16 | 37.20| 13.47| 33.17| 17.42| 1.12|
MEAN1=Test MEAN2=Reference RMEAN12= T/R ratio
- Table #7

| | MEAN1 | sD1 | MEAN2 | SD2 | RMEAN12 |

|====ceemmmmmmmamemce 4ommmemm-- P LR E R LS R el 4o |

| PARAMETER | | | l | | )

|avuct | 4001.26) 1337.66] 3872.89| 1408.70| 1.03] o R

| AUCT | 3779.37| 1318.36] 3663.80| 1377.68| 1.03]

| CMAX | 826.46| 280.71| 797.96| 263.34| 1.04|

|KE | 0.18| 0.04] 0.18| 0.04| 0.99]

| *LAUCI | 3782.87| 0.34} 3614.22| 0.38] 1.05]

| *LAUCT | 3554.10] 0.36| 3398.45] 0.40] 1.05|

| *LCMAX | 777.54] 0.36] 747.71]| 0.39] 1.04}

| THALF | 4.04] 1.26] 3.97) 1.17| 1.02]

| TMAX | 1.64| 0.79] 1.64| 0.73] 1.00| -
MEAN1=Test MEAN2=Reference RMEAN12=T/R ratio

* The values represent the geometric means (antilog of the
means of the logs).




EEE
| | LsMi | LSM2 | RLSM12 | LOWCI12 | UPPCI12 | -
|----; ----------------- P i D il D s R ks P |
| PARAMETER | | | | | .
| *LAUCI | 3773.53| 3602.79| 1.05} 95.42| 114.97| :
| *LAUCT | 3543.65{ 3386.93] 1.05} 94.54| 115.79} -
| *LCMAX | 774.82| 745.42| 1.04| 93.60} 115.43| S TR

UNIT: AUC=NG HR/ML CMAX=NG/ML S 7 }
Low CI 12=Lower C.I. for T/R UPP CI 12=Upper C.I. for T/R""""
* The values represent the LSMEANS (antilog of the means of
the logs). E

e el

The mean plasma acyclovir levels reached a maximum level of
concentration around 1.50-1.75 hours (Table #6 and Figures #1
and 2).

The 90% confidence intervals for the LSMeans log-transformed
AUCT, AUCI and CMAX were within the acceptable range of 80- = -
125% (Table #8). The T/R mean ratios (RLSM12) for the log- . .:-:
transformed AUCT, AUCI and CMAX were within the acceptable
range of 0.8-1.25% (Table #8).

There were no significant period or treatment effects of the
test and reference drug treatments for the log-transformed
pharmacokinetic parameters AUCT, AUCI and CMAX. — However,
there was a significant sequence effect (p less than 0.05) for
the log-transformed pharmacokinetic parameters AUCT, AUCI and
CMAX. ‘

Adverse Eventg:
The adverse reactions are reported on page #1636, Vol. Cl1.5, .
section “Final Report'. The following are the adverse events

summary for study subjects under fasting conditions.




Parameter Test Ref.
Treatment Treatment
(# of (# of
Subjects) Subjects) P
Coughing 1 --
Dizziness 2 1
Dysphonia 1 -- g
(hoarse voice) o -
Edema (Swollen Right 1 -- -
Arxrm)
Headache 1 4
Hot Flushes 1 --
Pallor (Pale) 1 2
Pharyngitis 1 1
Purpura (Hematoma) 2 1
Rhinitis (Runny Nose) 3 --
Sweating 1 --
Syncope (Fainted) ' --
Tremor (Hands Shaking) -- 1

None of the adverse events was considered serious or resulted
in terminating any subject from study participation.

IV. BIOEQUIVALENCE STUDY UNDER NON-FASTING CONDITIONS

A.

. ‘ -

Sponsor:

Copley Pharmaceutical, Inc.
25 John Road

Canton Commerce Center
Canton, MA 02021

Study Site:
Clinical Facility




Clinical Study Dates:

Period I: April 13-14, 1996
Period II: April 20-21, 1996
Period III: April 27-28, 1996

Study design:

Randomized, three-way crossover, single dose study, under
fasting and non-fasting conditions.

Subjects:

Eighteen (18) subjects were recruited for this study. Sixteen
(16) subjects completed the entire clinical portion of the
study. Subjects #7 and #15 dropped prior to check-in for
Period II for personal reasons. The subjects were 18 to 32
years of age, and their body weights were within + 10% of the

ideal weight as defined by the Metropolitan Life Insurance

Chart.
Same as in Protocol #P95-072 under fasting conditions

Same as in Protocol #P95-072 under fasting conditions

Treatment Plan:

Test Product:

Treatment A: 1 X 800 mg Acyclovir Tablet (Copley), Lot
#301Z201, Batch size: cablets, assay potency: 100.3%,

content uniformity: 99.1%, manufacturing date: 02/98, under
fasting conditions.

Treatment B: 1 X 800 mg Acyclovir Tablet (Copley), Lot
#301201, Batch size: tablets, assay potency: 100.3%,
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content uniformity: 99.1%, manufacturing date: 02/98, under
non-fasting conditions.

Reference Product: | SRR
Treatment C: 1 X 800 mg Zovirax® Tablet (Glaxo-Wellcome), Lot-.

#422480, assay potency: 101.2%, content uniformity: 100.1%,
expiration date: 01/97, expiration date: 06/01/97, under non-

fasting conditions. AT s

Washout period: 7 days between doses. .
A single 800 mg dose was given in each period of the study.

E. Drug. Food and Fluid Intake: ' %

Subjects who received treatment A, fasted overnight for 10
hours before dosing and for 4 hours after drug administration.
Subjects who were fed standard recommended breakfast prior to
dosing (treatments B and C) only fasted for 9.5 hours:
Treatments B and C differed from treatment A in that the
subjects were fed a standard high fat breakfast, which was
consumed in its entirety 30 minutes Dbefore drug
administration. Each dose was followed by 8 fluid ounces (240
mL) of room temperature tap water according to randomized
dosing schedule. Water was not permitted for 1 hour before
and 1 hour after dosing, but was allowed at all other times.
Standard meals were provided at appropriate times thereafter
(at 4 and 10 hours after dosing).

F. Blood Sampling:

Blood samples were collected in vacutainers, before dosing (0
hour) and at 0.25, 0.50, 0.75, 1.0, 1.25, 1.50, 1.75, 2.0,
2.5, 3.0, 4.0, 6.0, 8.0, 10, 12, 14 and 16 hours post-dosing.
The plasma samples were separated, collected and stored frozen
at -22°C until analysis. N

G. Assay Methodology:

Same as in Protocol #P95-72 (under fasting conditions).

11




H. In Vivo BE Study and Statistical Analysis
{Under Non-Fasting Conditions)

Eighteen (18) subjects were recruited for this study. Sixteen
(16) subjects completed the entire clinical portion of the
study. Subjects #7 and #15 dropped prior to check-in for
Period II for personal reasons. Samples from 16 subjects were
assayed for acyclovir. Therefore, the data set used for
statistical and pharmacokinetic analyses contains data from
subjects #1-6, 8-14 and 16-17.

Deviations from the protocol: (pages #1632-1633, vol. Cl1.5)

12




There were six deviations from the protocol instructions of
non-prescription medications (to treat cases such as,
headache, runny nose, rash on arms) within 7 days of Period I
dosing. The clinical investigators reported that the
medication should have been completely eliminated from the
body prior to Period I dosing and should not compromise the
outcome or validity of the study. S

The pharmacokinetic parameters of acyclovir were analyzed -
using SAS-GLM procedure for analysis of variance. The
pharmacokinetic parameters of the level of plasma -

concentrations, as well as the following parameters, AUCt, .
AUCi, Cmax, Tmax, Kel, T1/2 are summarized in the tables = _.
below:
Table #11 *
Mean Plasma Concentrations of
2 1 . ( /mL) i 16 Subi I
Foll . 800 oral D £ 2 ] .
Under Non-Fasting Conditions
(Test Lot #3012z01, Reference Lot #4Z2480)
| | MEAN1 | sD1 | MEAN2 | SD2 | MEAN3 |. SD3 | RMEAN12 |
[-===-mmm=ommmemme e fommmmm——— P et B bt P ittt SRR L P R $ommmm———— |
|TIME HR | | I | | | | [
|o | 0.00} 0.00| 0.00]| 0.00]| 0.00]| 0.00] |
{0.25 | 73.07| 71.29] 4.01] 11.45| 2.09]| 8.38] 18.24|
|o.s | 301.55] 161.04]| 51.22) 59.36} 74.59] 95.80| 5.89|
jo.75 | 478.81| 209.48| 227.28| 178.40| 234.32| 178.93| 2.11}
|1 ] 583.19| 240.91| 509.51| 290.61| 443.39] 260.04| 1.14]|
|1.25 | 636.19 | 262.52| 776.38| 326.16| 624.55| 288.59| 0.82]
|1.5 | 669.19| 276.81| 936.38| 296.06| 789.63| 329 69| 0.71])
|1.7s | €59.56] 272.77| 9%0.88| 289.90| 835.00| 318.57| 0.67|
|2 | 645.44| 290.19| 983.31| 270.55] 878.56 | 309.94| 0.66|
|2.5 | s86.13{ 250.33| 924.69| 329.91| 874.25| 254.94| 0.63]
|3 | 513.63| 256.50] 839.13| 329.71] 849.56 | 285.62] 0.61]
|4 | 380.13| 188.28| 656.50] 247.21| 761.13| 306.03| 0.58]
|6 | 235.93] 109.04]| 360.75] 132.35| 422.75| 163.70] 0.65].
|8 | 149.81| 63.53] 211.88]| 74 .20} 239.81| 98.66 | 0.71]
|10 | 97.87| 36.73| 132.69] 42.93]| 148.22] 55.16 | 0.74]
|12 | €7.34| 21.99] 88.46| 27.59| 101.59] 37.31| 6.76}
|14 | 47.42] 15.00} 62.16| 19.30]| 68.58| 24.97| 0.76|
|16 | 38.69| 10.61| 48.11] 17.81| 53.94| 18.54| 0.80|
{CONTINUED)
| | RMEAN13 | RMEAN23 |
|---=eamrmmmmmmee e P R D ettt ]
| TIMB HR ] | ) -
|o I -1 -
lo.2s | 34.90] 1.91]
- |o.s | 4.04| 0.69)
lo.7s | 2.04} 0.97] -
|1 i 1.32} 1.15]
J1.25 | 1.02] 1.24]
|i.5 | 0.85] 1.19]
. | 0.79] 1.19]




|2 | 0.73} 1.12]
|2.5 | 0.67| 1.06}
|3 | 0.60] 0.99]
j4 ] 0.50] 0.86|
|6 | 0.56] 0.85}
|8 | 0.62] 0.88| )
|10 | 0.66| 0.90]
|12 | 0.66| 0.87|
|14 ] 0.69| 0.91|
16 | 0.72} 0.89]

1=Test-Fast 2=Test-NonFast 3=Ref . -NonFast
UNIT: PLASMA LEVEL=NG/ML TIME=HRS

i | MEAN1 | SD1 | MEAN2 | SD2 | ™MEAN3 | Sp3 | RMEAN12 |
|~===m=mmme e O B ettt B et D Rtttk P m—mmmmeme Hmmmmmmmm |
| PARAMETER I l I I | I I |
|AUCI | 3855.88| 1353.94| 5375.38] 1358.13| 5633.13| 1573.22] 0.72]
- | aucT | 3576.44] 1336.34] 5079.00| 1312.04| 5312.81| 1509.22| 0.70]|
j cMAX | 762.13| 292.63| 1143.44| 265.08| 1053.31] 222.57| 0.67}
|KE | 0.16| 0.05) 0.18] 0.04] 0.18] 0.03| 0.91]
| *LAUCI | 3e615.12] 0.38| 5229.47| 0.24| 5427.46]| 0.29] 0.69]
| *LAUCT | 3322.74| 0.41| 4937.07| 0.24| 5113.14}" 0.29} 0.67|
| *LCMAX | 701.18| 0.45| 1117.07| 0.22| 1031.86] 0.21] 0.63]
| THALF | 4.88] 2.16| 4.11] 1.14} 4.05] 0.91] 1.19}
| TMAX | 1.53] 0.60| 1.80]| 0.68] 2.31) 1.05] 0.85]
(CONTINUED)
| | RMEAN13 | RMEAN23 |
R e DL L LR L $mmmmmmmm D ittt |
| PARAMETER | | |
| AUCI | 0.68| 0.95]|
|AuCT | 0.67| 0.96|
| cMAX | 0.72] 1.09}
| KE | 0.91f 1.00]|
| *LADCI | 0.67| 0.96|
| *LAUCT | 0.65] 0.97}
| *LCMAX | 0.68| 1.08|
| THALF | 1.20] 1.01]
| TMAX | 0.66] 0.78]
1=Test-Fast 2=Test-NonFast 3=Ref.-NonFast
UNIT: AUC=NG HR/ML CMAX=NG/MI, TMAX=HR THALF=HR KE= 1/HR
* The values represent the geometric means (antilog of the
means of the logs).

1. Under non- fastlng conditions, the mean plasma acyclovir levels
reached the maximum around 1.75-2.0 hours (Table #11 and
Figures #3-and #4).

2. Under non-fasting conditions, the ratios of the test mean to
the reference mean (RMEAN2/3) for the log-transformed AUCt,
AUCi and Cmax, were all within the acceptable range of 0.8 to
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1.2 (Table #12).

I. Adverse Events:
The adverse reactions are reported on page #513, Vol. Ci1.3,
section “Final Report'. The following are the adverse events
summary for study subjects under non-fasting conditions.

Parameter Treat A Treat B Treat C
(# of (# of (# of

- Subjects) Subjects) | Subjects)
Abdominal Pain -- 1 1 . .
Coughing -- 1 -- o
Headache 3 -- 1
Pharyngitis 1 -~ 1
Purpura -- 1 1
(Hematoma) :
Rhinitis (Runny |1 -~ -- o
Nose)

None of the adverse events were considered serious or resulted
in terminating any subject from study participation.

V. FORMULATION COMPARISON

Table #13 shows the composition of the test products, 400 mg and
800 mg Acyclovir Tablets. The 400 mg and 800 mg strengths are
exactly proportional in active and inactive ingredients.

Note: The reference product contains FD&C Blue No.2, magnesium
stearate, microcrystalline cellulose, povidone, and sodium starch

glycolate. !
Table #13
Composition of Copley's Acyclovir Tablets
Ingredient 400 mg tablet 800 mg tablet
mg/Tablet W/W% mg/Tablet W/W%
Acyclovir, USP *424 .00 mg ] 83.13 *848.00 mg | 83.13
(400.00) (800.00)
Microcrystalline
cellulose
NF
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| FD&C Blue #2 Lake

Providone
Uusp

Sodium Starch
Glycolate, NF

Magnesium
Stearate, NF

** purified

s
i

Water, USP
Total Theoretical | 510.00 99.97 1020.00 99.97
Weight -
* Includes a 6% excess to compensate for the water content ofbbv
act ive . B T E T R

* % Used as a manufacturing aide during granulation.
product is dried to moisture limit of
VI. IN VITRO DISSOLUTION TESTING
Method: USP 23 apparatus 2 (paddle) at 50 rpm
Medium: 900 mL of Deionized water
Sampling Time: 15, 30, 45 and 60 minutes.
Test Product: Copley's Acyclovir Tablets
800 mg, lot #301z01
400 mg, lot #327Z01
Reference Product: Glaxo Wellcome's Zovirax® Tablets
800 mg, lot #422480
400 mg, lot #5R2592
Number of Units: 12 Tablets
The dissolution testing results are shown in Table #14.

Table IV. In Vitro Dissolution Testing

Drug (Generic Name): Acyclovir Tablets
Dose Strength: 400 mg and 800 mg
ANDA No.: 75-021
Firm: Copley Pharmaceutical, Inc.
Submission Date: December 10, 1996
File Name: 75021sw.d96
I. Conditions for Dissolution Testing:
USP 23 Basket: Paddle: X RPM: 50 e
No. Units Tested: 12
Medium: 900 mL of Deionized water
Specifications: NLT in 30 minutes
Reference Drug: Zovirax®
Assay Methodology:

IT. Results of In Vitro Dissolution Testing:
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Sampling Test Product Reference Product
Times Lot #301Z01 Lot #422480
(Minutes) | Strength(mg) 800 Strength(mg) 800
Mean % Range %CV | Mean % Range ¥CV
10 52.1 16.1 83.9 19.7 -
20 78.3 10.3 90.4 3.8
30 | 86.6 5.9 . 92.7 2.0
45 90.6 4.7 93.7 1.6
Sampling Test Product Reference Product e
Times" Lot #327Z01 Lot #2R2592 .
(Minutes) | Strength(mg) 400 Strength(mg) 400 . -
Mean % Range %CV Mean % Range $CV
10 61.5 15.4 77.4 4.0
20 78.3 5.2 -83.2 2.4
30 83.3 4.7 85.9 2.8
45 86.4 4.4 87.8 2.7
1. The dissolution data for the test and reference llsted‘
products are acceptable.
2. There is no USP dissolution methodology for acyclovir. The

firm conducted the dissolution testing according to the FDA
dissolution methodology.

VII. COMMENTS:
1. Under fasting conditions: The firm's in vivo biocequivalence

study under fasting conditions demonstrated that the test
product, Copley's Acyclovir Tablet 800 mg is bioequivalent to
the reference product, Glaxo Wellcome's Zovirax® Tablets 800

mg. The 90% confidence intervals for the log-transformed
AUCT, AUCI and CMAX were all within the acceptable range of
80-125%.

2. Undex _non-fasting conditions: The firm's in wivo
bicequivalence study under non-fasting conditions demonstrated
that the test product, Copley's Acyclovir Tablet 800 mg is
biocequivalent to the reference product, Glaxo Wellcome's
Zovirax® Tablets 800 mg. The ratios of the test mean to the
reference mean for the AUCT, AUCI, CMAX were within the
acceptable range of 0.8-1.25.

3. The formulations of the 400 mg and 800 mg test products are
proportional in active and inactive ingredients.
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4,

The dissolution testing and data have met the FDA dissolution
requirements.

VIII. RECOMMENDATION

1.

The two in vivo bioequivalence studies, single-dose under

fasting and non-fasting conditions, conducted by Copley
Pharmaceutical, Inc. on its Acyclovir 800 mg Tablet, lot
4301201, comparing it to the reference product Glaxo
Wellcome's Zovirax® Tablets 800 mg, lot #4z2480, have been
found to be acceptable to the Division of Bioequivalence. The
two studies demonstrate that under fasting and non-fasting
conditions, Copley's Acyclovir 800 mg Tablets are
biocequivalent to Glaxo Wellcome's Zovirax® Tablets 800 mg.

The dissolution testing conducted by the firm on its Acyclovir
800 mg Tablet (lot #301Z01l) and 400 mg (lot #327Z201) has been

found acceptable. The formulation for the 400 mg strength is-

proportionally similar to the 800 mg strength of the test
product which underwent acceptable bioequivalence testing.
Waiver of ip vivo bioequivalence study requirements for the

400 mg tablet of the test product is granted. The Division of

Bioequivalence deems Copley’s Acyclovir 400 mg Tablet to be
bioequivalent to the reference product, Glaxo Wellcome's
Zovirax® Tablets 400 mg.

The dissolution testing should be incorporated into the firm's
manufacturing controls and stability program. The dissolution
testing should be conducted in 900 mL of water as the
dissolution medium with apparatus 2 (paddle) at 50 rpm for the
400 and 800 mg tablets. The test product should meet the
following specifications:

Not less than ‘0) of the labeled amount of the dru
in the dosage form is dissolved in 30 minutes. e

The firm should be infprmed of the above recommendations.

Zakaria .Z. Wahba, Ph.D.
Division of Bioequivalence
Review Branch IIT

RD INITIALLED RMHATRE <
FT INITIALLED RMHATRE

\ 5879%74};7

Concur: B Date: 57’4,) 92

Nicholas Fleischer, Ph.D.
Director
Division of Bioequivalence
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ACYCLOVIR 800 MG TABLET FASTING STUDY
COPLEY P95-072

Figure '#’ / ] Linear Plot of Mean Plasma Acyclovir
T Concentrations Vs Time
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ACYCLOVIR 800 MG TABLET FASTING STUDY
COPLEY P95-072

Figure #‘,2 Semi-logarithmic Plot of Mean Plasma
Acyclovir Concentrations vs Time
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ACYCLOVIR 800 MG TABLET FooD STUDY
COPLEY P95-073

Figure #3 Linear Plot of Mean Plasma Acyclovir
Concentrations vs Time
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ACYCLOVIR 800 MG TABLET FOOD STUDY
COPLEY P95-073

Figure #4— Semi-logarithmic Plot of Mean Plasma
o Acyclovir Concentrations vs Time

ACYCLOVIR MEAN DATA

1000

| lllllll

100

1 lllllll

10

L1 lllllll

re-0zZ 3-<0r0<0>» »T0>»rv

-

0 4 8 12 16
TIME (HOURS)
= —S——=-  TESTFAST
{§———F—+3F TtEsTFeED
A= -~ REFERENCE FED




