ANDA 74-826
JUL 3 1997

Zenith Goldline Pharmaceuticals, Inc.
Attention: Karen Rocco

140 Legrand Avenue

Northvale, NJ 07647

Dear Madam:

dated December 29, 1995, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Estazolam Tablets,
1 mg and 2 mg.

and June 5, 1997,

recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Biocequivalence has
determined your Estazolam Tablets, 1 mg and 2 mg, to be
biocequivalent, ang therefore therapeutically equivalent to the
listed drug (Prosom® Tablets, 1 mg and 2 mg, respectively, of
Abbott Laboratories, Pharmaceutical Products Division). Your
dissolution testing should be incorporated into the stability and

quality control brogram using the same method proposed in your
application.

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

We request that You submit, in duplicate, any propcsed
advertising or promotional copy which YOu intend to use in your

initial advertising or promotional campaigns. Please submit all

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 Form FD-2253 at the
time of their initia]l use.

Sincerely yours,

Roger L. Williams, M.D.
Deputy Center Director for Pharmaceutical Science
Center for Drug Evaluation and Research
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1. CHEMISTRY REVIEW NO 3
2. ANDA 74-826

3. NAME_AND_ADDRES&;QE_AERLIQAHI

Zenith Goldline Pharmaceuticals, Inc.
Northvale, NJ 07647

4. LEGAL BASIS FOR SUBMISSION

505(j) Prosom (Estazolam) Tablets, 1 mg & 2 mg
Abbott Laboratories, Inc.

5. SUPPLEMENT (s)

N/A

6. PROPRIETARY NAME

N/A

7. NONPROPRIETARY NAME

Estazolam Tablets

DOA 12/29/95; Amend 2/12/96; NC 3/11/96; NC 3/22/96; Bio
review & letter 5/23/96; NA & Chem review 6/24/96; Amend
(Major) 12/23/96; Label rev 1/24/97; NA Fax 5/16/97. Fax
Amend 6/5/97.

10. PHARMACOLOGICAIL CATEGORY 11. RX or OTC

Hypnotic Rx

12. RELATED IND/NDA/DMF(s)

13. DOSAGE FORM 14 .POTENCY

White, square, flat-faced, 1 mg
beveled-edged, scored tablets,

debossed "Z" above the bisect,

"1" below the bisect, and "4036"

on the other.




Salmon colored, Square, flat-faced, 2 mg
beveled-edged, scored tablets,

debossed "Z" above the bisect,

"2" below the bisect, and "4037"

on the other.

15. CHEMICAL NAME AND STRUCTURE

Satisfactory - See review #1.

16. RECORDS AND REPORTS

N/A
17. COMMENTS
DMF was found adequate on 5/7/97.

Bio review was completed on 5/26/96. The data was found
acceptable. Bio accepted Zenith's Q value for their dissolution
test of NLT in 30 minutes. This is different than the
innovator's Q value, which is NLT in 45 minutes.

EER was found acceptable on 1/10/97. However Zenith was told by
they were also approved for testing of exipients, in
addition to testing of packaging materials.

We should verify this by submitting a follow-up EER to
compliance.

Methods were satisfactorily validated by BLT-DO on 10/4/96.
Response by Zenith to BLT-DO's concerns were satisfactorily
addressed.

Chemistry now satisfactory.

18. CONCLUSTONS AND RECOMMENDATIONS

Approve ANDA 74-826 pending verification of us Testing's true
testing status.

19. REVIEWER; DATE COMPLETED:

Stephen Sherken June 12, 1997




ANDA Number: 74-826

FIRM: Zenith Goldline Pharmaceuticals, Inc,
DOSAGE FORM:_Tablets

STRENGTH_1 _mg and 2 mg tablets,
CGMP STATEMENT/EER UPDATE STATEMENT:

EER found acceptable on 1/10/97. Need follow-up EER since Zenith
wants to use for the testing of packaging material
and excipients. Compliance indicated in the EER that

should only be used for the testing of packaging materials.

BIO STUDY: Bio study found acceptable on 5/26/96.
METHODS VALIDATION - (DESCRIPTION OF DOSAGE FORM SAME AS FIRM)

Methods for Estazolam Bulk and Estazolam Tablets were
satisfactorily validated, with comments by the BLT-DO laboratory,
on 10/4/96. The response by Zenith to BLT-DO Laboratory's
concerns were satisfactory. Methods were validated on Zenith's

1 mg tablets. The description of the dosage form is the same as
the firms description found in Zenith's labeling.

STABILITY - ARE THE CONTAINERS USED IN STUDY IDENTICAL TO THOSE
IN CONTAINER SECTION

Three month stability data at 40°C/75% RH for the 1 mg tablet
(lot MD-311) and for the 2 mg tablet (lot MD-312) were
satisfactory.

Stability data were recorded from tablets packaged in commercial
30 tablets & 100 tablets size 60 cc HDPE bottles with CRC caps,
and 100 tablets in 60 cc HDPE bottles, 1000 tablets in 225 cc
HDPE bottles & 5000 tablets in 1250 cc HDPE bottles, with metal
screw-on caps. A 500 tablet size 150 cc HDPE bottle with metal
caps was not placed on stability.

All stability data is satisfactory.

LABELING:

Labels and labeling found acceptable on 1/10/97.
STERILIZATION VALIDATION (IF APPLICABLE):

N/A




SIZE OF BIO BATCH - (FIRM'S SOURCE OF NDS 0.K.)
Lot # ND-312, 2 mg Estazolam tablet. Lot size cablets.

Estazolam Drug Substance is supplied by DMF- was
found adequate on 5/7/97.

SIZE OF STABILITY BATCHES - (IF DIFFERENT FROM BIO BATCH WERE
THEY MANUFACTURED BY THE SAME
PROCESS?)

Batch # ND-311, 1 mg Estazolam tablet. Lot size tablets.
Lot # ND-311 was manufactured by the same method as lot ND-312.

PROPOSED PRODUCTION BATCHES - MANUFACTURING PROCESS THE SAME AS
BIO/STABILITY?

1 mg and 2 mg Estazolam Tablets = ctablets.
Manufacturing process is the same as the bio/stability batches.

Prepared by Stephen Sherken/6/13/97
Michael Smela/6/13/97




ESTAZOLAM TABLETS @

Estazolam 15 contrandicated in pregnant womer: It there 1s a likeiihoo@ of the patient becoming pre:
nant while recening estazolam she should be warned of the potentiai risk to the fetus anc nstruc
discontinue the grug pnor to becoming pregnant The possibilty 1hat a woman o! ctulgpeanng porent:
1S pregnant at the ume of istitution of therapy shouid be considered

DESCRIPTION
WARNINGS
2 o N 'S 2N oral hypnotic agent 1 is ¢ 2 E irke other , has CNS dep eftects  For 1us reason, patents shouig £+
8-chioro-6-phenyl-4rt-s-tnazoiofd.3-a (1.4 ana has the v tormula against ing requinng complete menta aiertness. such a:
~ operating machinery or driving a motor vehicie, after ingesung the drug. INCluding potentiai imparmer:
of the pertormance of such activities that may occur the day foliowing ingestion of estazoiam  Panen:s
/\ N N ] shouid also be cautioned abaut possible combined effects with alcohot and other CNS depressant drugs
[ . < As with all amnesia, 9., . agrtatien, etc.), ang other
1 i adverse behavioral eftects may occur unpredictably
)\/ PEaN v There have been reports of wil signs and of the type with trom
i >=N CNS aepressant drugs following the rapid gecrease or the abrupt ot
CgHs Y- 4 {see DRUG ABUSE AND DEPENDENCE)
CigHiCIN M.W. 29475 oRECALTIONS

Estazoiam occurs as a fine, white, odoriess powder that is soluble in aicohol and practicaily insolubie in
water. Each tablet, for oral administration, contains 1 mg or 2 mg of estazolam. In addition, each tablet
has the 0 inactive ients: lactose, colloidal silicon dioxide. corn starch, lactose
monohydrate and magnesium stearate. in addition, the 2 mg contains yeliow iron oxide and reg won
oxide.

CLINICAL PHARMACOLOGY

Pharmacokinetics

Estazolam tablets have been found to be n to an oralty Solbon of
of in plasma is 93% protein bound.

In healthy subjects who received up to three times the dose of peak

mpawred motor and/or cognitive performance to the aci ot ang
thesr actve metabokites fotiowing several days of repeated use at their recommendeo goses s a concern
' Ceran viinerable patients (e.g., those especially sensitive to the effects of benzociazepines or those
with 2 recuced capacrty to and hy DOSAGE AND ADMINISTRATION:

Eicerty or dedadated patients and thoss with impaired renal or hepatic function should be cautioned abou!
These nsis and advised 10 monror themseives for S1gns of excessive sedation or Impaired conditions
Estazolam appears 10 cause dose-reiated y dep! that s ordi ly not cimically reievan:
at recommended doses I patienls with normal respiratory tunction However, patients with com-
Drofesed respiratory tunction may be at nsk and should be monitored appropriately. As a ciass, benzo-
have the capacrty to depress respiratory drive; there are insutficient data avalable., however,

plasma concentrations occurred within two hours after d0sing (range 0.5 10 6 hours) and were propor-

tional to the dose, ing linear over the dosage range tested

The range of estimates for the mean elimination haf-ife of estazolam varied trom 10 to 24 hours. The
of ines is in smokers o and there is evidence

that this occurs with This d in hatf-iife, due t0 enzyme induction by

smoking. is consistent with other drugs with simitar hepatic ciearance characteristics. In all subgects

and at all doses, the mean elimil hait-lita 10 be i of the dose.

In a smal study (N=8) using various doses in oider subjects (59 to 68 years), peak estazolam concen-
trations were found o be similar to those observed in younger subjects with a mean elimination hatf-lfe
of 18.4 hours (range 13.510 34.6 hours).
E is and the are excreted primarily in the urine. Less than
5% of a 2 mg dose of estazolam is excreted unchanged in the unine. with only 4% of the dose appearnng
In the feces. 4-nydroxy estazolam 1s the major metabolite in piasma, with concentrations approacting
12% of those of the parent esght hours afer administration. While it and the lesser metabolite, 1-oxo-
estazolam. have some pharmacologic activity, their low potencies and low concentrations preciude any
signiticant contribution to the hypnotic effect of estazolam.
F U ip betwaen rate of b
common snioward ethects = -
The type and auraton of hypnotic effects and the profile of unwanted effects during administration of
benzodiazepine drugs may be intiuenced by the biologic half-lite of administered drug and any actrve
metabolites formed. If half-lives are long, drug or matabolites may accumulate during periods of nightly
ini ion and may be i with impairments of cognitive and/or motor performance during
waking hours; the ibility of i ion with other psy ive drugs or alcohol will be increased.
in contrast, if haif-lives are short, drug and metabolites will be cleared before the next dose is ingested,
and carry-over effects related to excessive sedation or CNS depression should be minimai or absent.
However, during nightly use for an period, or ion 10 some
effects of benzodiazepine hypnotics may deveiop. If the drug has a short elimination haf-Ffe, it is possibie
that a relative deficiency of the drug or its active metabolites {1.e., in relationship o the receptor site)
may eccur at some point in the interval between each night's use. This sequence of events may account
for two clinical findings reported 1o occur atter several weeks of nightly use of rapidly eliminated benzo-
i ics. namely, during the last third of the night and increased day-
time anxiety in selected patients.
Controlled Trials Supporting Efticacy
In three 7-night, double-blind, parallel-group trials comparing estazolam 1 mg and/or 2 mg with placebo
in aduit { with chronic i i 2mg was superior to placebo in sub-
jective measures of sleep induction (latency) and sieep mai (duration, number of
depth and quality of sieep); estazolam 1 mg was similarly superior to placebo on ali measures of sleep
i however, it significantiy i slee; ion in onty one of two studies. In a similarly
designed trial comparing estazolam 0.5 mg and 1 mg with placebo in geriatric outpatients with chronic
insomaia, only the 1 mg estazolam dose was consistently superior 1o placebo in slesp induction {latency)
and in only one measure of sleep maintsnance (i.e.. duration of sleep).
In a single-night, double-blind, paralie-group trial comparing estazolam 2 mg and placebo in patients
admitted for elective surgery and requiring sieep medications. estazolam was superior to placebo in
bjecti of sieep ind and 3
In a 12-week, double-blind, paraliei-group trial including a comparison of estazotam 2 mg and placebo
in adult with chronic i Was superior o placebo in subjective measures of
sleep induction (latency) and , number of gs. 1otal wake time duning
sieep) al week 2, but produced consistent improvement over 12 weeks only for sieep duration and total
wake time during sleep. Following withdrawal at week 12, rebound NSOMNa was seen at the firsi with-
drawal week, but there was no difference between drug and placebo by the second withdrawal week in
ail parameters except latency, for which normalizabon dad POt accur until the fourth withdrawal week
Adult with chronic were In 3 sieep aboratory tnal companng four doses
of estazolam (0.25, 0.5, 1 and 2 mg) and placebo, each admenistered for 2 nights 1n a crossover design
The higher estazolam doses were superior 1o placebo in most EEG measures of sieep induction and
maintenance, especially at the 2 mg gose. but onty for sieep duration in subjective measures of sieep.
INDICATIONS AND USAGE
Estazolam tablets are indicated for the short-term 0 of i i by difficutty in
falling asleep, frequent nocturnal awakenungs, andor early morning awakenings. Both outpatient studies
and a sleep laboratory study have shown that init at bedtime sieep induc-
tion and sleep maintenance (see CLINICAL PHARNIACOLOGY).
Because insomnia is oten transient and intermrtient. the prolonged administration of estazolam is
generally neither necessary nor r . Since ia may be a of several other
. the ility that the may be related to a condition for which there 1s a more
specific ireatment should be considered.
There is evidence 10 support the ability of estazolam to enhance the duration and Quality of sieep for
ntervais up to 12 weeks (see CLINICAL PHARMACOLOGY).
CONTRAINDICATIONS
Benzodiazepines may cause fetal damage when during . An risk of
i i mmmemmmmmmmmmmammw
trimester of pregnancy has been suggested in several studees. Transplacental destnbuton has resulted

and their profile of

in neonatal CNS and also wi 0 the of
doses of a benzodiazepine hypnotic during the last weeks of pregnancy.
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to charactenze their relatve potency in gepressing respiratory drive at clinically recommended doses

As with other should be i with caution to patients exhibiting

signs or of ion.  Suicidal fmay be present in such patients ang protective

fMeasures may be required. Intentional overdasage is more common in this group of patients; theretore.

the idast amount of drug that is feasible should be prescribed for the patient at any one time.

Iotormation for Patients

To assure the safe and effective use of estazolam, the following intormation and mstructions shoutd be

Qiven to patients:

1. Intorm your physician about any aicohol consumption and medicine you are taking now, ncluding
drugs you may buy without a prescription. Alcohol should not be used duning treatment with nypnotics

. inform your physician it you are planning to become pregnant, it you are pregnant, o7 it you become

pregnant while you are taking this medicine.

You should not take this medicine it You are nursing, as the drug may be excreted in breast milk

Untit you experience the way this medicine affects Yyou, do not dnive a car, operate potentialty danger-

ous machinery, or engage in requiring mental aiertness after taking

this medicine.

Since benzodiazepines may produce and physical . YOu should not increase

the dose betore consulting your physician. in addition, since the abrupt discontinuation of estazolam

may be associated with temporary sleep disturbances, you should consult your physician before

abruptly discontinuing doses of 2 mg per night or more

Laboratory Tesis

Laboratory tests are not ordinarily required in otherwise healthy patients. When treatment with estazo-

lam is protracted, periodic blood counts, uninalyses, and blood chemistry analyses are advisable.

Drug Imeractions

If estazotam is given concomitantly with other drugs acting on the central nervous system, careful con-

sideration should be given to the pharmacology of all agents. The action of the benzodiazepines may be

i by anti . antihi alcohol, b X oxidase inhibitors,

narcotics, phenothiazines, psychotropic medications, or other drugs that produce CNS depression.

Smokers have an i ot as to : this was seen in

studies with estazolam (see CLINICAL PHARMACOLOGY).

Carcinogenesis, Mutagenesis, impairment of Fertility

Two-year carcinogenicity studies were conducted in mice and rats at dietary doses of 0.8. 3, and

10 mg/o/day and 0.5. 2, and 10 g/kg/0ay, Evidence ot Qenicity was not observed

in either study. inci of lastic liver nodules n femaie mice grven the med- and

high-dose ievels. The significance of such nodules in mice is not known at this ime

In vitro and in vivo mutagenicity tests including the Ames test, DNA repair in 8. subtilis, i vivo Cyto-

genetics in mice and rats, and the dominant lethal test in mice did not snow 3 mutagenic potential for

estazolam.

Fertility in male and female rats was not atfected by doses up to 30 times the usual recommended

human dose.

Pregnancy
1. Teratogenic Eftects
Pregnancy Category X (see CONTRAINDICATIONS).
2. Nenterstogenic Elfects
The child born of a mother taking benzodiazepines may be at same risk for withdrawal symptoms
during the postnatal period. Neonatal flaccidity has been reported in an infant bomn of a mother who
recerved benzodiazepines during pregnancy.
Laber and Dslivery
Estazolam has no established use in 'abor or delivery.
Nersing Mothers
Human studies have not been conducted: however, studies in lactating rats indicate that estazolam
and/or its metabolites are secreted in the milk. The use of estazolam in nursing mothers is not
recommended.
Petistric Use
Safety and etfectiveness in pediatric patients beiow the age of 18 have not been established,
Geriatric Use
{ y 18% of indivi { ing in the 9 chnical tnals of estazolam were 60
yeass of age or older. Overall, the adverse event profile did not ditter substantively from that observed in
younger individuals. Care should be exercised when prescriving ines to small or debi
eiderly patients (see DOSAGE AND ADMINISTRATION).
ADVERSE REACTIONS

Commenty Observed
The most commonly cbserved adverse events associated with the use of estazolam, not seen at an
equvalent incidence among placebo-reated patients were . hy ia, dizzi and
abnormai coordmation

with D of
Approximately 3% of 1277 patents who received estazolam in U.S. premarketing clinical trials
discontnued treatment because of an adverse chmcal svent The only event commenly associated with
Gescontinuation, accounting for 1.3% of the total, was somnolence.
Incidonce in Contraliod Chinical Triais
The table beiow enumerates adverse events that occumred at an incidence of 1% or greater among
Datents with nsomnia who recesved estazotam in 7-night. placebo-controlied tnals Events reported by
nvestigators were classied into standard dxbonary (COSTART) terms to establish event frequencres.

~or

~

aw

o




Event frequencies reporteq Were not corrected for the occurrence of these events ai baseine The tre-
Quencies were obtained from data Pooled that these figures cannot be used 10 predict the incidence of
Side ettects 10 tne course of ysyar fmedical practice in which panient Charactenstics and other tactors gi!-
fer from those that prevariea in these six chnical tna's Simuiarly the cited trequencies cannot be com-
pared witn tgures coiaineg trom Other chinica: invesiigators 1nvoiving related Qrug products and uses
since each group of drug tniais was conducted unde: 3 drtferent set of conditions. However Ine cited
tigures provide the Pnysician with a basis of €SUMaling tne across six stuares estazolam, N=685; place-
bo. N=43%  Tne prescriner snouig be aware relatve contnibution of arug ana nondrug factors to the
Incigence of sie effects in the population stugiec

INCIDENCE OF ADVERSE EXPERIENCES iN

PLACEBO-CONTROLLED CLINICAL TRIALS

(P of Patients R, i

Body System/ iam Piacebo

Adverse Event~ [{ ) (N=433)

Body as a Whole
Headache 16
Asthenia 1
Malaise 5
Lower extremity pain

3

Back pain 2
2

'

1

Body pain
Abdominal pain
Chest Pain
Digestive System
Nausea
Dyspepsia
Musculoskeletal System
Stiftness
Nervous System
Somnoience
Hypokinesia
Nervousness
Diziness
Coordination abnormal
Hangover
Confusion
Depression
Dream abnormal
Thinking abnormat
Respiratory System
Cold symploms
Pharyngitis 1 2
Skin and Appendages
Pruritys - 1
*Events reported by at least 1% of estazoiaM patients.
Other Adverse Events
During clinical trials conducted by Abbott, some of which were not placebo-controlied, estazolam was
administered to approximately 1300 patents. Untoward events associated with this exposure were
recorded by clinical i using gy of their own ch 9. To provide a 0
estimate of the i dil g adverse events, similar types of untoward events
must be grouped into a smalier nymber of ¢d even ¢ ieS. In the taby that follow,
a standard COSTART dictionary terminoiogy has been used 1o classity reported adverse events. The
fre , therefore, rep of the 1277 individuals exposed to estazolam
who experienced an event of the type cited on at least one occasion while receiving estazolam.  Alf

~
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~
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within body system and in order of d 0 trequency using the following
definitions: Irequent adverse BVENts are defined as those 0ccurring on one or more occasions i at least
1/100 patients; infrequent adverse events are those occurrng in 1/100 to 1/1000 patients: Tare events
are those occurring in less than 1/1000 patients. It is important to emphasize that. aithough the events
reported did occur during treatment with estazolam, they were not necessarily caused by it.

Body as 2 Whole

Infrequent

Allergic reaction, chilis, fever, neck pain, upper extremity pain

Rare

Edema, jaw pain, swollen breast
Cardiovascular System

infrequent

Flushing, palpitation

Rare

Arrhythmia, syncope

Digestive System

Frequent

Constipatron, dry mouth

Infrequent

Decreased appetite. tlatulence, gastritis, mcreaseg appetrte. vomiting
Rare

Enterocolitis, melena, utceratron of the mouth
Endocrine System

Rare

Thyroid nodule

Hematologic and Lymphatic System

Rare

Leukopenia, purpura, swollen lymph nodes
Metabolic/Nutritiona! Disorders

Infrequent

Tharst

Rare

tncreased SGOT. weight Qan. weight loss

Musculoskeletal System

intrequent

Arthritis, muscie spasm, myaigia

Rare

Arthralgia

Nervous System

Frequent

Anxiety

Infrequent

Agitation, amnesia, apathy, emotional lability, euphoria, hostility, paresthesia, seizure, sieep désorger,
Stupor, twitch

Rare

Alaxia, circumoral paresthesia, decreased o, decreasec refiexes hailucinanons NEYNLS nystagT.:

tremor

Minor Changes in EEG patterns. usuaily low-voitage tast actwit, nave Deen oDservea in pauents Qinr:

estazolam Inerapy or withdrawal ang are of no KNOWD CHMC! Signiticanc:
Respirstory System

Intrequen;

Asthma, Cough, dyspnea, rhiniis, SINUSILS

Rare

Epistaxis, hyperventitation, laryngius

Skin and Appendages

Infrequent

Rash. sweating, urticaria

Rare

Acne. dry skin

Special Senses

ntrequent

Abnormai vision, ear pain, €Y NTIHNON, eye pain, eye sweling, perverse tas:s. PhOTOphGD:a. tinnitys

Rare

Decreased heanng, diplopaa. scotomata

Urogeaitsi System

Intreguent

Frequent unnation,

Rare

Hematura, noctuna, oligunia, penile discharge. unnary incontinence
H ion Reports

Voluntary repons of non-U.S. 0 expy

of ph i

cramps, unnary hy . Urndry yrgenc, vagnat erscnarge g min
y ¢ 9

2 with

have incluoea rare occurrences

y and locytosis. Because of the uncontroliea nature of these spontanegus

feports. a causal retationship 10 estazolam treatment has not been geterminec
DRUG ABUSE AND DEPENDENCE

Contralied Substance

Estazolam tablets are a controlied substance in Schedule v

Abase 20d Dependence

Withdrawal symptoms simitar to those noted with sedatives’hvpnotics an= aiconoi have occurred

f o the abrupt d of drugs 1n the benzogiazepme class

The symptoms can range

trom mild dysphoria ang NSOMNia to a major syndrome that May incluge aboominai ang musele

Cramps, vomiting, sweating. tremors, and convulsions
Although with y are more
the doses of by

y noted atter the siscontinuation of higner than
+ @ proportion of patents 1aking benzodiazepines Chronicaliy at

therapeutic doses may become physically dependent on them Available data. however. cannat provige
4 of d

a rehable estimate of the i or the p of the

Y 10 dose ang

duration of treatment, There 1s some evidence 10 suggest that Qraduat reduction ot aosage wili antenyats

of eiminate some . In most .
and transient; however, Iite—threatening events (e.9., seizures, dehnum, €1C.) have been reportes

are reiativery mite

Gradual withdrawal is the preferred course for any patient taking benzogiazeprnes tor 3 Drolongea penoc

Patients with a history of seizures,
be withdrawn abruptly trom benzodiazepines.

eizure drug therapy should et

Individuals with a history of addiction 1o or abuse ot drugs or aicohol should be under caretui surver.-
fance when receiving benzodiazepines because 0f the nsk of habrtuation and dependence ¢ such

patients.
OVERDOSAGE

As with other b iazepines, i with Ingdicates that manitestations ot overdosage
include i d . impaired coordnation siurreg speech. ang

- fespiratory depression, conf
ultimately, coma. Patients have recovered from overdosage as highas 40 mg  As in the management of
intentional overdose with any drug, the possibility should be considered that multipie agents may have

been taken,

Gastric evacuation, either by the induction of emess, lavage. or both, shouid be oerformed immedsatety
M

'S essential. General supportive care. ncluging trequent monitonng

of the vital signs and close observation ot the patient, is indicated. Fiuids should be aoministered intra-
venously to maintain blood Pressure and encourage diuresis. The value of diatysis in treatment of
benzodiazepine overdose has not been determined. The physician may wish 1o consider contacting a
Poison Control Center for up-to-date information on the management of hypnotic drug product over-
dose.

Fl , @ specitic b receptor

ist, is indicated for the compiete of partial reversal

of the sedative effects of benzodiazepines and May be used in situations when an overdose with a
ion of fl

benzodiazepine is known or suspected. Prior to the admi

shouid de instituted 10 secyre airway. . and i is imtended as an
djunct to, not as 3 i for, proper 91 of by Patients treated
with fi il Should be i for . respi Y d . and other resigual benzog:-
azepine effects for an period after . The p should be aware of 3 rigk of
ssinure in iation with fi i y in long-1erm denz ine users and

in eyelic antidepressant overdose.
CONTRAMDICATIONS, WARNINGS, and PRECAUTIONS shouid e consulted prior to use
DOSAGE AND ADMINISTRATION

The complete Humazeni package tnsert tnciuding

The recommended initiat dose for adults is 1 mQ at bedtime; however, some patients may need a 2 mg
dose. In heaithy elderly patients, 1 mg is also the appropnate starng dose, but increases should be
Intiated with particular care. in smail or debilitated older paents. a starting dose of 0.5 mg, whie oniy

marginally etfective in the overall elderly population, should be consigered
HOW SUPPLIED
Estazolam tabiets are available as white, Square, fiat-faced. beveied-edge. scored tablets, debossed

g

above the bisect, “1* below the bisect on one side, and 4036~ on the other containing 1 mg estazolam

packaged in bottles of 30, 100, 500, 1000 and $000 tablets.

Estazolam tabiets are available as salmon-colored, square, flat-faced, beveled-edge. scored tablets,
Gebossed "2 above the bisect, “2* below the bisect on ane side. ang “4037" on the other containing 2

Mg estazoiam packaged in bottles of 30, 100, 500. 1000 and 5000 tablets.

PHMARMACIST: Dispense in 2 tight container as detined in the USP. Use child-resistant closure {as
requyred).
Store at controved room temperature 15°:30°C (59*-86°F)
CAUTION: Federal law prohibes without prescrption.
MANUFACTURED BY 0172
ZENITH GOLDLINE PHARMACEUTICALS, INC 12/96
FT. LAUDERDALE. FL 33309 01
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OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA/AADA # 74826 SPONSOR :Zenith
Pharmaceuticals

DRUG & DOSAGE FORM : Estazolam Tablet

STRENGTH (8) : 2 mg, 1 mg

TYPE OF STUDY: SD SDF MD OTHER
STUDY SITE: CLINICAL : ANALYTICAL
STUDY SUMMARY : 2 mg Fasting Study
Estazolam

Parameter test ref ratio CI
LAUC(0-T) ngxht/ml 1963.8 1920.1 1.02 99-106
LAUC(0-Inf)ngxhr/ml 2097.7 2062.1 1.02 98-106
Lemax (ng/ml) 87.3 85.5 1.02 97-107
Tmax hr l.6 1.6
Half-life hr 17.7 18.4
DISSOLUTION : Paddle 50 RPM, 900 ml Water,NLT in 30 min
Conditions: This is an FDA method, 2 mg strength
Time (min) Test Mean (range) Ref. Mean (range)
10 102 88.7
20 102 96.3
30 102 98.7
45 102 99.8
60 102 100/
PRIMARY REVIEWER.:Andre Jackson BRANCE :I
INITIAL :_ DATE : ngL“_/ 17

'l
Team Leader : Y.C. Huang BRANCH :I
INITIAL : _ patE : __6/30/977

\ - -

DIRECTOR:Nicholas Fleischer
DIVISION OF BIOEQUIVALENCE

INITIAL : ___ DATE : 4 / 3°! 97




ANDA 74-826

Zenith Laboratories, Inc. MAY 23 1996
Attention: Robert J. Monaghan

140 Legrand Avenue

Northvale NJ 07647

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Estazolam Tablets USP, 1 mg, 2 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time. ‘

[

The following dissolution testing will need to be incorporated into your stability and quality
control programs:

The dissolution testing should be conducted in 900 ml of water at 37°C using USP 23
apparatus II (paddle) at 50 rpm. The test product should meet the following specifications:

Not less than of the labeled amount of the drug in the dosage form is dissolved
in 30 minutes. '

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
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.

Sincerely yours,

/ "~

[ Reitfi K. Chan, PhelQ,
Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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MAY 20 1996
Estazolam Zenith Pharmaceuticals
2 mg Tablet Northvale, New Jersey
1 mg Tablet Submission Dated:
ANDA# 74826 December 29, 1995

Reviewer: Andre J. Jackson
WP #74826SDW.D95

REVIEW OF FASTING 2 MG
TABLET BIOEQUIVALENCE STUDX,
DISSOLUTION DATA and WAIVER REQUEST FOR 1 mg TABLET

Background

Estazolam is a triazolobenzodiazepine derivative. Its likely
mechanism of action involves displacement of GABA at the GABA and
benzodiazepine receptor complex, allowing for a more efficient
opening of the chloride ionophore. Estazolam is indicated for
the short term management of insomnia, frequent nocturnal
-awakenings, and/or early morning awakenings.

In healthy subjects who received up to three times the
recommended dose of estazolam, peak estazolam plasma
concentrations occurred within two hours after dosing and were
proportional to the administered dose, suggesting linear kinetics
over the investigated dose range. The range of estimates for the
mean elimination half-life of estazolam varied from 10 to 24
hours. The clearance of benzodiazepines is accelerated in
smokers compared to nonsmokers, and there is evidence that this
occurs with estazolam.

The recommended initial dosing regimen for adults is 1 mg once
daily at bedtime, although some patients may require a dose of 2
mg once daily. Estazolam is marketed in the U.S. by Abbott
Laboratories as Prosom® as 1 and 2 mg strength tablets.

Qbjective;

The aim of this study is to compare the rate and extent of
estazolam tablets manufactured by Zenith Pharmaceuticals with a
commercial lot of the reference product, Prosom® tablets
manufactured by Abbott Laboratories following a single 2mg dose.
Methods:

The study was conducted at

under the direction of
The samples were analyzed by ’
under the direction of
Phase I was conducted on November 7, 1995, while phase II was
done November 17, 1995. Sample analysis was done between
November 28, 1995, and December 14, 1995. Total sample storage
time was less than 60 days.




Characterization of Study Group:

Inclusion criteria

1.

3.

4.

All volunteers selected for this study were male
volunteers between the ages of 18 and 45 years. Weight
range of the volunteers was within 15% of normal body
weight relative to height and frame size as per 1983
Metropolitan Height and Weight Table.

Each volunteer was given a general physical examination
within 30 days of initiation of the study. Each
examination included blood pressure, general
observations, history, complete hemogram (hemoglobin,
hematocrit, WBC, differential), urinalysis (including
microscopic), biochemistry (blood urea nitrogen, serum
bilirubin [total]), HIV antibody screen, hepatitis B
surface antigen screens. Volunteers selected for the
study had no clinically significant abnormal findings.

n

Normal electrocardiogram.

Have provided written informed consent.

Exclusion Criteria

1.

Volunteers with a history of alcohol or drug addiction
during the past two years, gastrointestinal, renal,
hepatic or cardiovascular diseases, tuberculosis,
epilepsy, asthma or any other medical disorder
requiring medication.

Any noted EKG abnormality.

Hypersensitivity or idiosyncratic reaction to
estazolam or any other benzodiazepine.

Participation in a previous clinical trial or the
donation of 900 ml or more of blood within the past
30 days.

Use of any prescription drug during the two week period
prior to study initiation, or any OTC drug during the
one week period prior to study initiation.

Positive screen for drugs of abuse.

Subjects that have used nicotine products within the
last 3 months.

Subjects that have an abnormal diet during the 4 weeks
preceding the study.




9. Inability to refrain from the consumption of alcohol-
or xanthine-containing beverages and foods for 48 hours
before dosing and throughout the period of sample
collection.

C. Informed Consent

All prospective volunteers had the study explained by a member of
the research team or a member of their staff. The nature of the
drug substance to be evaluated was explained together with the
potential hazards involving drug allergies and possible adverse
reactions. An acknowledgement of the receipt of this information
and the participant's freely-tendered offer to volunteer was
obtained in writing from each participant in the study.

IIXI. Study Conduct

32 subjects were screened and accepted into the study. 2
subjects dropped out the study.

A. Subjects fasted 10 hours before dosing and until 4.0 hrs
after their scheduled dosing times. All subjects were given
240 ml of water at the time of drug administration. Wwater
was not allowed from 1 hour before until 1 hour following
drug administration and then provided ad libitum.

Subjects were instructed to remain seated for 4 hours .
following study drug administration, and not to engage in
any strenuous physical activity.

Standard meals were provided at 4 and approximately 10
hours after dosing.

B. The products employed in the study were:

1. Test: Zenith Pharmaceuticals 2 mg estazolam tablet,
Lot # ND-312, potency 100.5%, proposed expiration date
9/97, lot size tablets.

2. Reference product: Abbott Laboratories 2 mg Prosom®
tablet, Lot # 88-871-AA-21, potency 102.0%, expiration
date July 1, 1997.

There was a 10 day washout between doses.
C. A 2 mg dose (1 x 2 mg) of each product (test and reference)

was administered at time zero with 240 ml of water. The
randomization scheme is presented in Table 1.




Table 1. Raggom Assignment of 32 gubjects

— -
Sequence SUBJECT
A,B 3,4,5,7,11,12,13,15,18,20,22,23,25,26,29,30
B,A 1,2,6,8,9,10,14,16,17,19,21,24,27,28,31,32

Treatment A: Zenith 1 X 2 mg estazolam tablets
Treatment B: Abbott 1 x 2 mg Prosom® tablets




The formulation for the 2 mg tablet is given in Table 2.

" Table 2. COMPOSITION OF THE 2 MG Estazolam Tablet-

Ingredient Standard Amount/Tablet (mg) Per Cent/Tablet
Estazolam - 2.04' 1.28
Anhydrous NF
Lactose
Starch NF
Lactose NF
Monohydrate
Colloidal NF
Silicon Dioxide '
Starch NF
Magnesium NF -
Stearate
Yellow Pigment -
Blend
Tablet Weight 160.0 mg 100.0%

! contains 2% overage.

D. Blood samples were collected pre-dose and at the following
times post-dose: 0.17, 0.33, 0.67, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 9,
12, 24, 48 and 72 hours after dosing.

E. During the study subjects were monitored for adverse
reactions.

III. Analytical







IV. PRharmacokinetic Methodology

Area under the curve(0-t) and AUC(0-inf) was calculated as well as
elimination parameters for each subject and dosing group. Observed
values for Tmax and Cmax were also reported.

V. Statistical Evaluation

ANOVA was performed at an alpha=0.05 using the GLM procedure of
SAS. The model contained the effects of subject within sequence,
period and treatment. Sequence effects were tested against the
mean square term for subjects within sequence. All other main
effects were tested against the mean square error term. The 90%
confidence intervals for the difference between formulations and
the power to detect a 20% difference between formulations were
calculated for each parameter based upon its ANOVA.

Log-transformed data were submitted for analysis.

= .




Results

Table 8. Estazolam plasma levels, Mean (*cv), for the
subjects (N=30) that received the test and reference
formulations(1x2 mg) after an overnight fast. Values are

ng/ml.
==
i i
TREATMENT A TREATMENT B
Zenith-Test Abbott-Reference
Time (hrs) Mean CV% Mean CcV%
0 0.0 - 0.0 -
0.17 6.4 - 126 8.6 220
0.33 43.00 68 34.8 88
0.67 78.0 23 72.2 26
1.0 81.4 23 77.1 18
1.5 76.2 18 75.2 16
2.0 75.9 15 72.9 15
2.5 74.3 15 70.9 14
3.0 71.2 14 68.9 14
4.0 68.3 16 65.7 13
5.0 70.5 15 68.9 16
6.0 71.6 16 68.2 16
9.0 58.2 17 55.1 17
12.0 52.7 18 50.2 17
24.0 31.3 25 30.7 27
48.0 12.1 46 12.9 46
72.0 5.3 56 5.4 55




Table 9. Mean pharmacokinetic parameters +% CV for subjects that
received the test and reference estazoclam formulations
following an overnight fast.

= -
TREATMENT
Variable A=Test B=Reference | Ratio | N
A/B

AUCL’ (ng/mlxhr) 2008.5+22 1966.3+21 1.02 | 30
LNAUCL' 1963.8 1920.1 1.02 | 30
AUCI’ (ng/mlxhr) 2158.6+25 2126.5+24 1.02 | 30
LNAUCT® 2097.7 2062.1 1.02 | 30
Cmax (ng/ml) 88.5+17 86.2+12 1.03 | 30
LNCmax’ 87.3 85.5 1.02 30
KEL-1 (hr) 0.040% 18 0.040+21

HALF (hr) 17.7 18.4

LI (O er——C 1.6

‘AUCL = AUC (0 to last measurable concentration)
AUCI = AUC (0 - infinity)
‘Log Transformed (LNAUCL,LNAUCI,LNCmax) - Ratio is Geometric Mean

TablelO. 90% Confidence Intervals for estazolam based on Ln
transformed data(N=30).

Ln AUC(0-t) (99 106)
Ln AUC(O-INF) (98 106)
Ln Cmax (97 107)




The Confidence Intervals for estazolam were verified by the
reviewer.

Adverse Effects
There were few reported adverse effects and they were mainly

associated with the reference product and are presented in Table
11.

Subiect Drop outs

The study began with 32 volunteers. Subjects # 11 and 32 elected
to withdraw for personal reasons.

Sample Repeats

There were 7 sample repeats out of 1054 samples analyzed(0.6%).
_The major reason was that the original value appeared to be
incongruous with surrounding data.

10




The firm also requested a waiver for their 1 mg tablet based upon
proportionality of formulation with the 2 mg tablet. The
comparative formulations are given in Table 12.

Table 12.

Estazolam Tablets

Comparative Compositions for the 2 mg and 1 mg

Ingredient

Standard

Amount/
Tablet

(mg)

$/Tablet

Amount/
Tablet

(mg)

%¥/Tablet

Estazolam

2.041°

1.3

1.02°

0.64

Anhydrous
Lactose

NF

Starch

NF

Lactose
Monohydrate

NF

Colloidal
Silicon
Dioxide

NF

Starch

NF

Magnesium
Stearate

NF

Yellow Pigment
Blend

Tablet Weight

160.0 mg

100.0%

160.0 mg

100.0%

contains 2% overage.

11




Di luti

The dissolution study for estazolam was done as follows:

Apparatus: Paddle, 50 RPM
Medium: 900 ml Water

No. of Units Analyzed: 12

Specifications: NLT in 30 minutes
Assay:

The results are presented in Table 13.

comments:

The dissolution data for the test product are acceptable.

The 1 mg tablet is compositionally proportional
to the 2 mg tablet*which underwent bioeguivalency testing.

The 90% confidence on the 1ln transformed parameters AUC(0-t),
AUC(0-inf) and Cmax were within the acceptable ange of 80-
125% of the reference.

Recommendation:

1.

The bioequivalence study conducted by Zenith on its 2 mg
estazolam tablet, Lot No. ND-312, comparing it to Abbott's
Prosom® 2 mg tablet Lot No. 88-871-AA-21 has been found to be
acceptable by the Division of Bloequlvalence. Therefore,
Zenlth's estazolam 2 mg tablet is deemed bioequivalent to
Prosom® 2 mg tablets manufactured by Abbott.

The dissolution testing conducted by Zenith on the 2 mg
strength, Lot No. ND-312 and the 1 mg strength Lot No. ND-311
is acceptable. The formulation for the 1 mg tablet is
compositionally proportional to the 2 mg tablet which
underwent a bioequlvalence study. Therefore, the waiver for
the 1 mg strength is granted and the 1.0 mg estazolam tablet
is deemed bioequivalent to the 1.0 mg Prosom® tablet
manufactured by Abbott.

The in vitro dissolution testing should be incorporated into
the firm's manufacturing controls and stablllty program. The
dlssolutlon testing should be conducted in 900 ml of Water

at 37°C using USP 23 apparatus II (paddle) at 50 rpm.

The test product should meet the following specifications:

Not less than of the labeled amount of the drug in the dosage

form is dissolved in 30 minutes.

12




Andre Jackson, Ph.D.
Division of Bioegquivalence
Review Branch I

RD INITIALED YCHUANG _y//,7 /!:[
FT INITIALED YCHUANG Date: f 4
N ~N
Concur: -— Date: J / 74/ 5 S
Kejth chan, Ph.D. [ ‘
Dfrector

Division of Bioequivalence

ANDA# 74-826 (original, duplicate), HFD-600 (Hare), HFD-630, HFD-~
652 (Huang, Jackson), Drug File, Division File

AJJ/040396/dbm/WP# 74826SDW.D95
1st Draft 4/3/96
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Tablel3 .

Drug (Generic Name) :Estazolam
Dose Strength:2 mg

ANDA No.:74-826

Firm:Zenith

Submission Date:December 29,
File Name:74826SDW.D95

In Vitro Dissolution Testing

1995

Conditions for Dissolution Testing:

USP XXIII Basket:
No. Units Tested:
Medium: Water
Volume: 900 ml
Specifications: NLT

12

Reference Drug: Prosom
Assavy Methodology

Paddle:x RPM:

50

in 30 min

Results of In Vitro Dissolution Testing:

Sampling Test Product Reference Product
Times Lot # ND 312 Lot # 88-871-AA-21
(Minutes) Strength(mg) 2 strength(mg) 2
Mean % Range ¥cv Mean % Range $CV
10 102.1 1.2 88.7 2.9
20 102.2 1.2 96.3 1.6
LJLL_________lQZ*Q_____ —t 1.2 198,77 1 — 1 1.5 |
— —————— —— —————
45 102.0 1.2 99.8 0.9
60 102.1 1.2 100.0 1.2
Sampling Test Product Reference Product
Times Lot # ND-311 Lot # 05-144-AA-21
(Minutes) Strenagth(mg) 1 Strenath(mg) 1
Mean Range  {e4Y Mean Range 3Ccv
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