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NDA 19-908 ~ CHEMISTRY REVIEW# 5

AMENDMENTS/REPORTS/DATES: Sept 6, 91; Aug 26, 91; July 16, 91; June 20,
91; May 17, 91; April 17, 91; April 1, 91

oGt 17 199

APPLICANT NAME/ADDRESS:

Lorex Pharmaceuticals, 4930 Oakton St, Skokie, I1 60077

DIVISION: HFD-120 REC'D. BY CHEMIST: P.Maturu, PhD, MBA
NAME_QF DRUG: Ambien and Stilnox

NONPROPRIETARY NAME Zolpidem tartrate

CHEMICAL NAME AND STRUCTURE:

Imidazo(1,2-a)-pyridine-3-acetamide,

N,N,6-trimethyl-2-(4-methylphenyl)-L-tartrate (2:1); CAS# 99294-93-6

MA = 764.9: MW base = 307.4; Zolpidem® 80% w/w and Tartrate =¥ 20% w/w
coold
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AGE FORM: Capsule shaped film coated tablet
+ 5 and 10 mg '

PHARMACOLOGICAL CATEGORY: Hypnotic
HOW_DISPENSED: X (RX)  (QTC)

N
RELATED IND/NDA/DMF(s):
US Pat 4.382.938 and Fur Pat 50,563, for Zolpidem bulk drug.
DMF
OMF
No DMF i
IND for Zolpidem capsules, Lorex Pharmaceuticals.
COMMENTS
See next page for comments on 7 submissions dated Sept 6, 91, Aug 26, 91,
July 16, 91, June 20, 91, May 17, 9t, April 17, 91, and April 1, 91
CONCLUST NS AND RECOMMENDATIONS
The chemistry, manufacturing, and conti.ls for 5 and 10 mg Zolpidem tartrate
film coated tablets are satisfactory and approvable. Final approval is pending
2 tnputs, (1) a satisfactory CGMP inspections of 3 facilities, namely,

and (2) satisfactory methods validation by FDA labs.

Due to last minute tablet shape and color changes initiated by
- ... marketing departments the applicant had only 3 months stability data but
- requested 3 year expiry date. Based on 3 year stability for Zolpidem bulk
. drug and 3 year expiry date for Zolpidem tablets marketed in France with an

fdénticai tablet core,I have no objection in granting the applicants request
for 3 year expiry daté.

NAME SIGNATURE DATE COMPLETED
Pramod K. Maturu, PhD, MBA ? Malin, 9.29.91
ies:

ORIG:NDA 12-908
HFD®120/Division File

- HFD-007/PMaturu y :
 HFD-120/ INIT:SBlum ,M_@[@/‘?/

HFD-120/MMille

-DOC#17. 3P
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mission 1991

Listed the commitments agreed by Lorex pharmaceuticals at the meeting held at
FDA, Parklawn, on Aug 28, 1991.

(a) Agreed to revise the specifications for Zolpidem tartrate drug substance.
(1) To perform IR identity test for Zolpidem tartrate molecule; (2) to

perform assay for tartrate portion of the drug substance with a spec based

on 2:1 salt; and (3) to perform residual solvent test for methanol with a
spec of NMT ppm.

(b) Agreed to revise the in process testing in synthesis. To perform a LC
test that can distinguish hydroxy intermediate, chloride intermediates and
Zoipidem base.

A written assurance that Zolpidem core tablet compositions are identical for
the French product and_for the US_product. Provided the quantitative
compositional differences in the film coat for the French product and for the
US product.

A written assurance that Zolpidem tartrate is not a hemihydrate because the
firm controls the %LRH at Puerto Rican facility at less than 40% and to form
Zolpidem tartrate hemihydrate the RH has to excess 70%.

Big

Submission ggtgg Aug 26, 91

vequivalency batches:

(a) Submitted batch records for the biocequivalency lots, 5 mg Zolpidem tablet
lot PT-232-90 and 10 mg Zolpidem tablet lot PT-233-90, used in the
bioequivalency study LSH-91.

These bioequivalency batches were released based on positive identities
(LC retention time), LC assays were within specs, met dissolution specs
(Q= % at 30 min), an acceptable levels of bioburden (absence of E.Coli
and Salmonella, NMT total aerobic organisms per gm and NMT fungi
per gram). |

These bioequivalency batches were subjected to the following in process
checks. T
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(a)

granulation mix in Zanchetta Roto-P 600 high speed mixer and in 30
cu.ft. V-blender were sampled from 6 locations for the 2 process
steps and assayed for Zolpidem content;

tablet cores were checked every 20 minutes, for parameters such as,
weight of 20 cores, Scheluniger hardness, thickness, friability;
t-hlet cores were checked prior to coating for assay, content
uniformity and dissolution profile;

checked every 30 min check for coating settings such as inlet air
temp (70-80°C), outlet air temp (35-450C), exhaust air voiume

(1000 CFM).

fros
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(5) 135.7 kg or tabiet cores of 5 mg Zolpidem lot PT-232--90
were prepared in about 24 hours (819 tablet cores per min/compression
dates 12.6.90 to 12.8.90). 137.7 kg or tablet cores of
10 mg Zolpidem lot PT-233-90 were prepared in about 20 hours (956
tablet cores per min/compression dates 12.11.90 to 12.13.30).

(6) In order to use these lots for bioequivalency study, packaged 77
bottles for stability evaluation after 1 mon storage at 400C and at
400C-80%RH. The package configuration was 60 cc HDPE bottle/33 mm
plastic CR cap/9 g~ polyester coil/30 count tablets.

Submitted box labels for 10 cartons of 100 unit dose tablets with Ambien C
proprietary name and without the nonproprietary name.

Submitted inspection report for Mourenx, France, facility performed in 2.89 to
show the chemical unit processes for Zeclpidem bulk drug were layed out well
and acceptable cleaning procedures were followed to preveut cross
contamination.

mi n 1y 1 1

Submitted dissolution profiles (a) for Zolpidem tablets 5§ mg lot BO35 in
different dissolution media, water, 0.01 N HC1, pH 8 media; and (b) for
Zolpidem tablets 10 mg 1ot 9075 in 0.01 N HCI.

mission ne 2 i
Changed trade name from Stilnox to Ambien.

ubmission d May 17 1

Submitted revised package insert dated May 16, 91 with the following revisions.

(a) In Description section added the presence of FDC Red No 40 in 5 mg
tablet: changed from imidazopyridine hypnotic agent to nonbenzodiazepine
hypnotic of the imidazopyridine class.

(b) In How supplied: section added NDC numbers; for 5 mg tablet, a change was
made from round white film coated to capsule shaped pink film coated
fdentified wit. markings of 'SN 5' on one side and '5401' on the other
side; for 10 mg tablet, a change was made from oblong white scored film
coated to capsule shaped white film coated identified with markings of 'SN
10* one one side and *5421' on the other; added storage condition, store

below 860F (30°C); changed from a carton of 100 unit doses to a
carton of 100 unit dose in blister packs.

Submission dated April 17, 91

Submitted for 5 and 10 mg Zolpidem film coated tablets the quantitative

composition and dissolution profiles in 0.01 N HCY (5, 10, 15, and 30 min/50
RPM paddle).

-_— i eynd o e



S

L

Page 4 ,
ubmission Apri 1
Provided assurance that formulation changes will not effect potency estimate.

of Zolpidem and method validation work.
(a) pure FDC Red No 40 showed no UV absorption from 210 to 360 nm;

(b) 5 mg Zolpidem tablet cores with and without FDC Red No 40 have identical
UV maxima at 293 nm;

(c) 5 mg Zclpidem tablet cores uncoated and coated with Opadry Pink YS-1-1418
have identical UV maxima and no extra peaks were observed in LC
chromatograms.

The following facilities were listed for different operations/services.
(a)

(b) 3

(c) had supplied the film coating solutions, Opadry Pink Ro
¥Y-1-1418 and Opadry White No Y-1-7000 (DMF

(d) for packaging (DMF

(e) Plasma sample assay method for Zolpidem was developed by

() facilities were used for dose
proportionality studies with 2.5, 5, 10, and 20 mg Zolpidem capsules in
healthy subjects.

Submitted an unexcuted batch record for Zolpidem tablets with the
use of the following process equipment. Zanchetta Roto P-600 high speed
mixer; Kettle with agitator; Fitzmill; Oscillating granulator; Tray-oven
dryer; V biender; Hi-Coater HC-130.

Raw_material controls: Film coating solutions were tested by for
IR/KBr identity, self sustaining film formation, heavy metals, residue on
ignition, instrumental color in Cielab Units.

Revised the drug product specifications by eliminating UV identity test and by

changing dissolution Q spec from Retained content uniformity by UV
method, identity by TLC, and potency by LC.
LC assay: 15 X 0.46 cm Spherisorb ODS 1 5 micron column; 2 methanol 3

acetonitrile 5 buffer 0.025 M potassium phosphate monobasic at
pH 5.5; 1.2 mi/min flow; 254 nm detection; retention times were
10.3 min for Zolpidem, 2.1 min for acid impurity I, 6.2 min for
oxoacetamide tmpurity II, 9 min for benazmide impurity IV, 17
min for aldehyde impurity III.

JLC assay: Silicagel 60 F 254 plate; 70 ethyl acetate-15 heptane-i5
diethylamine; 254 nm detection.

Stability data update:
(a) Provided 3 mon stability data for 5 and 1C mg Zolpidem tablets used in the

bioequivalency studies packaged in 60 cc HDPE bottle-plastic CR cap. o
significant changes were observed.

" (b) Provided stability data for 10 mg Zolpidem tablets for 24 mon for lots

6043, 6054/30, 6055/10, packaged in PVC-Al-blister packages. No
significant changes were observed.

(c) Updated the stability data for 5 mg Zoipidem tablets from 6 mon to 24 mon
~ for lots 8035, 8036, 8037 packaged as 100s in 120 cc HOPE bottle-38 mm
plastic CR cap and as 500s in 175 cc HDPE bottle-38 mm metal cap. No
significant changes were observed for appearance, potency, impurities,.

dissolution and friability.
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Provided linkage iables between clinical study no, clinical study dosage lot

no, bulk drug lot no.
Bulk druyg lot Mfg Batch size, kg
Past/Original method of synthesis lots/ facility:
P 007-32 1982 0.25 '
P 750-236-001 1982 . 1.7
P 750-236-005 1983 0 0.3
P 750-236-006 1983 26.8
P 750-236-009 1984 8.3
P 750-236-010 1984 9.2
Current/new method of synthesis lots/ facility::
P 750-236-012 1985 4.8
P 750-236-015 1985 58
L 0236-002 1987 226.6

Toxicology assessment: 4 week oral toxicity in rats was conducted to compare
h nthesis Tot P 750-236-006 with the current method of
synthesis lot L 0236-025 (v1.4, p13). Test parameters were body weight, food

consumption, haemtology-WBC, RBC, HB, PCV, MCV, MCH, MCHC, ple , Qt,
differential cell count, blocd biochemistry-Na, K, Gluc, Urea, creat, total
bil, prot, alb, A/g, chol, trig, Alp, ASAT, alat, urin analysis-vol, sp gr,
pH, pathology report-body orgin weights and microscopic examination.

Environmental assessment:
(3) Environmental controls at Mourenx-France facility have included that

nonhazardous waste water were pH adjusted and pumped into a empty gas
cavern 400 meters below the surface; particulate emissions were reduced
through out the facility by transporting in lined closed containers;
fugijtive air emissions were reduced by vacuum transportation and loading
into processing equipment. Projected natural resources at Mourenx are
1700 kwh/day a 10% of total mfg power re juirement.

(b) For 150 kg batch Zolpidem tablets 38.5 mg Zolpidem is released into the
air, 62.5 mg is lost to waste water, a maximum concentration of 0.33 mg
Zclpidem per 1it was estimated in waste water discharge. Projected natural
resources are kwh/day or 27% of total mfg power requirement.

(c) Zolpidem water solubility is 23 mg/ml! at 20°C; octanol to water
partition ¥s 263 at pH 7.4; 50% Zolpidem is hydrolyzed to
N_N,6-trimethyl-2-(4-methyiphenyl) imidazo (1,2a)pyridine acetic acid at
800OC after 6 mon: 35% Zolpidem is photolyzed in day 1ight after 1 mon
(photolysis products are 5-methyl-2(4-methylbenzamido)pyridine,
6-methyl-2(4-methylphenyl)imidazo (1,2a)pyridine-3-carboxaldehyde,
N,N,6-trimethyl-2(4-methylphenyl) imidazo
(1,23)pyridine-3-(2-oxoacetamide)): biological microtoxicity EC50 is 2900
mg/1it using activated sludge; about 30% biodegradation after 28 days;

maximum emitted concentration (MEC) is ppm based on kg/yr proj
sales, gallon water usage per persons and million US population;
_ £C50 value for algae is mg/1it or ppm or fold safety

factor over MEC.
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(1) 48 hr static acute immobilization foxicity test with Daphnia magna

invertebrate (120 mg/1 EC 50 and 16 mg/1 NOEC); 96 hr static acute
toxicity LC50 to Rainbow trout vertebrate (22 mg/1 EC 50 and 6.2 mg/]
NOEC);- Acute toxicity test EC50 with fresh water Selenastrum algae (2.2
mg/1 EC 50 and 0.32 mg/1 NOEC); Ready biodegradability of the test
material in closed bottle test; Activated sludge respiration inhibition
tst - dissolved oxygen measurement (oxygen consumption mg Oy per 1it)
during the inhibition of microbial respiration of the test material
Zoipidem mg/1it and the reference material 3,5-dichlorophenol

mg/1it.

DOC#1778P/9.29.91,
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CGESCRIPTION : white to ofl-white microcrystalline powder

ed speclrum exhibitls ausorps

INFRARED SPECTRUM : 1he infrae
that of the yaele-

tion maxima al the same wavelenglhs as

rence specltrum (Figure 27).

ﬂELQ_nggILFIg&IEQE . the major peak obtained in HPLC for
retated suLstances has the same relention lime as that
obtained with 3 reference solution of zolpidem tartrate.

o o e -

CLARITY_AND_COLOR = APPEAREANCE_OF SOLUTION

— - —————— .-.-——-—_.,—...—...—-——.-——-—.—--——-——-

clear and almost coloriess
pH : belween 4.0 and 5.5

WATER CONTENT : not more lhan %

RESIDUE ON IGNITION : not more than

—..-—_.—-—.-...—.._-_-—-—....——..—

HEAVY METALS - not more than ppm

T e o et

% (by weight?

Major impur i ly . nol more than
Other impurities 3 not more than % each (by
R weight)
Total ‘impuerity . the sum of the areas corresponding

{o chromalographic paaks olher than
Lthe principal peak is not more lhan
% of the tolal area of all '

peaks observed

ASSAY : 98.5 % - 101.5 %

I Ty htm&nnuyxawmﬁwaﬁﬁﬂﬁ
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UNIT NOSE ¥
BOX LABEL
5MG
Box Lebel~-HUD 7/1%/91 €152 PH Page } |m'W|
NDC 0025-5401-34
Ambien
m mg
Q)
Store below 86°F (30°C).
10 Cartons of 100 Unit Dose Tablets
_ it
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INTT DOSE
BOX LABEL
101G
Label-HUD 7/18/91 6:52 PM Page 2 nl.ﬂw..l .
NDC 0025-5421-34

Ambien U
10 mg

Store below 86°F (30°C).
10 Q:.S:m of 100 Unit Dose Tablets

T
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STABILITY EVALUATION FROTOCOL
L2022X PROTOCOL NUXNEIR S¥-~01-%0

In crder to use thasa lots in the bicequivalsncy siudy,

®.
Lorsx raoquires at least one month accslarated data,
This protocol is to generits thass data to &llov Iorex
to set an axpiration date for these clinical supplies.
he 30 count bottls for this study is a 60 cc HIPL
bottle/plastic CR cap/polyester coil.
€. Dats to monitor the concurrant uss of this lot {in the
olinical study will be gene 1tad by & separata lLorax
stablility atudy.
ghisctives: |
a. Canerats at least ons month accalerstad data to fulrill !
the Lorex requirsnent prior to using thess lots in the
blocequivalancy study.
b. Supply lorax with accslerated data to allav an
expiraticn dace to Pa sat for the clinical suppliss.
Eamplen:
Manufaoturing Cite: Dusrte Riee
Quantity/
Packaging Lots
Predugt  gontainer Clomyrs Coll ~Required
stilnox 5 Bg 30 ¢ct/60 cc Plastic Polyestar 77 Bottles
HDPE C/R Cap )
stilnox 10 =g 30 ct/§0 ec Plastic Polysster 77 Battles
HDPE C/R Cap
Packaqing Specificatione;
Pacxaging giter Pnartn Kico
See Statility Packaging Instructicns
' -l
~ Description x
AD2353 stilnsx 5 2§ 22 Tad. 30
AO2186 Stilrox 10 my 22 Yad, 50
Eanpie Storagsl
Btorage Sits: Puerte Rico
Quantity/leot
Ctorags waeakxs of Storaga/Analytical Testing to store
csznd.uj.nn Q 5 | Ad z8
s'C 2
ol ADRNP ADEXP a8
40°C ADENP ADMMP * 23
40°C /808 ADHHP ADHI ALY ® 25
Xowavsaz:

~®» Tasting through 13 weaks i3 scheduled.

snouglk bottles will by ositored for fubture teskiang if

tho data are sculveeal.,







REVIEW OF CHEMISTRY AND MANUFACTURING CON .3

NDA#. 19-908
Applicant:Lorex Pharmacetticals
Sponsor:
Adaress: P.0.Box 163
4930 Oakton Street
Skokie, Iilinois 60077

AF#: 65-898, Synthelabo Pharmacie
Product Name:
Propriefary: Stilnox
Non-proprietary: Zolpidem tartrate
Compendium:
USAN: Zolpidem tartrate

Code Name/Number:
Drug Classification:Hypnotic; sedative
Patent Number:

Division:

Chemist Review:
Reviewing Chemist:
Date Received:
Date Completed:
Recejved CDB:
Serial Number:

SL 80.0750-23N salt and CAS-99294-93-6
US Patent 4,382,938, May 10, 1983

Dosage Form(s) and Route(s) of Administration:

Ry. Film coated oral tablet

Pharmacological Category and/or Principal Indication:

Hypnotic; sedative
Structural Formula & Chemical Name:

N.N,6-Trimethyl-2-p-tolylimidazo(1,2a)pyridine-3-acetami de

L(+)-hemitartrate (2:1); Molzcular weight of 764.88.

-C-“s

cuy.co-N{cHyIo

[,.exx®

Initial Submission: 1.26.89
Amendments(s): 3.31.69
Related Documents:

IND DMF# DMF#
Remarks:

Coo¥H
O W
®
wo-
& coos

The submission contains ‘certificates of analysis in French
the different 10ts used in the European clinical studies (2.5, 5, 7.5, 10,

12.5, 15, 20, 25, 30, 35 and 40 mg capsule;

language'® for

10 and 20 mg tablet; 5 mg/5 ml

and 10 mg/10 ml injection. See next page for the continuaticn of chemists

remarks. :
Conclusions_and Recommendations: -

Seoe enciosed updated chemists pb}tion of letter to sponsor for chemistry

. .deficiencies.

c: IND:ORIG.
HFD-IQB!P.Maturu

INTT:RCShultz o
C30: M Mlle q/b
DOC#3360e
CHEMISTRY DEFICIENCIES/INFORMATION REQUEST

P Medura

Reviewing Chemist, P.Maturu, Ph.D.

e pe kil RN
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Thiec submission contains ceriiticates of analysis in French language for the
following lots used in the European clinical stndies.

2.5 mg LP12718

5 mg LP12006; LP12068; LP12323: LP13122

7.5 mg LP12719

10 mg LP1200%5; LP12111; LP 12202+ LP12298; LP12607; ILP13123
12.5 mg LP12766

15 mg LP12319; LP12344; LP12428; LP12319; LP12428

20 mg LPLP11948: LP12113; LP12209; LP12299; LP12608; LP12751; LP13125
25 mg LP12320 . .

30 mg LP12174; LP12198; LP12277; LP12300; LP12357

35 mg LP12321

40 mg LP12301

Tablets:

10 mg LP12465E; LP12558-E; LP13118E; TG1320-04A
20 mg LP12565E: LP12572E; LF12599E; LP12649E; LP12666E

5 mg/5 ml LP12295
10 mg/10 m1  LP13042
20 mg/4 ml LP13043

My own translation from French te English indicates that tests such as (1)
Appearance; (2) Identity A (CCM); (3) Identity B (UV);(4) Disintegration;(5)
Dissolution (900 m1/0.1 or 0.G1 N HC1/379C/Paddle/50 RPM/UV absorbance at
294 or 310 nm):(6) Content Uniformity;(7) Height in mg; (8) Assay, were
performed on the oral drug product.

A

e |
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I compiled the test results from the certificates of analysis upon
transiation. The hatch size is not given for all the hatches and where given
the batch size is a laboratory batch size in many cases. Within lot
variability and boiween Tot variability seems very high for in vitro
dissoiution.

Capsules

2.5mg Lri2718 Jan 85 2.4 my potency/226.3 mg mass/7.5-3.3 min for %
dissolution with a Cv of % (0.01 N HC1/294 nm)

5 mg LP120C06
250 cap Jan 83  4.85 mg potency/3.5% CV in potency (4.52 to
R 06)/222 mg weight/3.6-18.4 min for %
dissclution (0.1 N HC1/294 nm)
5 mg LP12068
2100 cap Apr 83 5.06 mg petency/4.3% CV in potency (4.8 to 5.4
mg)/227 mg weight/3.4-5.2 min for % dissolution
Mar 84 6.3-8.4 min for % dissolution (0.01 N HC1/294
nm)
5 mg LP12323 _
4100 cap Jan 84 5.1 mg potency/2.3% CV in potency (4.8 to
5.1)/227.7 mg weight -
Oct 83 2.7-4.2 min for % dissolution with a CV of %
(0.01 N HC1/294 nm)
5 mg LP13122 Feb 8¢ 4.94 mg potency/3.0% CV in potency (4.9 %o
5.4)/227 mg weight/3.3-4.5 min for %
dissolution (0.0} N HCi/310 nm)

7.5mg LP12719 Jan 85 7.3 mg potency/}.6% CV in potency/226.2 mg
mass/4.3-11.8 min for % dissolution

10 mg LP12005
244 cap Jan 83 10.3 mg potency/228 mg weight/4.4-28.3 min for
AU L dissolution (0.01 N HC1/294 nm}
0mg LP12111
3000 cap June 83 10 mg potency/224.9 mg weight/2.5-4.5 min for %
dissolution (0.01 N HC1/294 nm) :
10 mg LP 12202 ya '
2950 cap Sept 83 10 mg potency/227 mg weight/3.1-7.7 min for ¢
' dissolution with a CV of % (0.01 N HC1/310 nm)
10 mg LP12298 ,
15800 cap Dec 83 10.7 mg potency/227.75 mg weight/4.3-7 min for
' dissolution with a CV of % (0.01 N HC1/310
nm)

Lot 12478 is not 10 mg cap but it is a placebg (Study: Maillard/IFR27).

10 mg LP12607 Sept 84 1C mg potency/229.4 mg weight/4.1-7.9 min for %
dissolution with a CV of % ¢0.01 N HC1/310 nm)
10 mg LP13123 Nov 86 9.96 mg potency/227 mg weight/3.2-4.5 min for %
' dis,olution €0.01 N HC1/310 nm) -

otency/ic6.5 mg weight/4.6-8.6 min for

n
r’v-—
0

12.5 mg LP12776 Feb 85 iZ.1 m
solution (0.01 N HCI/310 nm)

L di

[T

PRONERRE




15 mg

15 mg
15 mg

20 mg

20 mg
20 mg

20 mg

20 mg

20 mg
20 mg

25 mg

30 mg

30 my-

30 mg
30 mg
30 mg

LP12316
1130 cap

LP12344
260 can
LP12428
27000 cap

LP11948
278 cap

LP12113
3000 cap

LP12209
3250 cap

LP12299
16000 cap

LP12608

LP12751
LP13125

LP12320
1200 cap

LP12174
400 cap

LP12158
400 cap

LP12277
477 cap
LP12300

LP12357
260 cap

Jan 84
Oct 83

Feb 84

Mar 84

Dec R2

Jan 83
Sept 83

Jan 84
Oct 84
Feb 85
Nov 86

Jan 84

Aug 83
Sept 83

Dec 83
Jan 84

Feb 84

Page 4

14.8 mg potency/226.5 mg weight
4.6-13.9 min for % dissolution with a CV of %
(0.01 N HC1/310 nm)

14.3 mg potency/112.8 mq weight

15.2 mg potency/235.9 mg weight/3.7-11.1 min for
' dissolution with a Cv of % (0.01 N HC1/310

im)

20.7 mg potency/228 mg weight/4.9-7.7 min for %
dissolution (0.01 N HCY/310 nm)

19.8 mg potency/225.8 mg weight

19.5 mg potency/224.5 mg weight/3.5-6.4 min for
v dissolution with a CV of % (0.01 N HC1/310

nm)

20.2 mg potency/231 mg weight/12.5-13.2 min for
% dissolution with a CV of (6.01 N HC1/310
nm)
19.9 mg potency/232.8 mg weight/6.3-11.2 min for
4 dissolution with a CV of % (0.01 N HC1/310
nm)
19.4 mg potency’227.7 mg weight/5.7-8.1 min for
L dissolution (0.01 N HC1/310 nm)
20.4 mg potency/232 mg weight/3.4-5.7 min for &
dissolution (0.01 N HC1/310 nm)

24.9 mg potency/226.8 mg weight/4.7-7.1 min for
“dissolution with a CV of ¢ (0.01 N HC1/310

nm}
30.6 mgﬁpotencylzza.s mg weight/3.3-6.8 miﬁ for
%+ dissolution (0.01 N HC1/310 nm)

30.2 mg potency/229.7 mg weight/3.5-6.4 min for
A dissolution (0.01 N HC1/310 nm)

30.4 mg potency/225.7 mg weight
29.7 mg potency/229 mg weight/9.3-14 min for %
dissoiution with a CV of % (0.01 N HC1/310 nm)

23.9 mg potency/113 mg'wgight
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= | 35 mg  LP12321 .
1050 cap Jan 84 35.4 mg potency/229.4 mg weight/4.9-8 min for 1
dissolution with a CV of % (0.01 N HCI/310 nm)

40 myg tP12301 .
2500 cap Jan 84 39.2 mg potency/226.2 mg weight/10.3-15.6 min for
% dissolution with a CV of % (0.01 N HC1/310

nm)

blets:

10 mg LP12465E July 84  10.1 mg potency/126.7 mg weight
10 ing LP12558E° Aug 84 ~ 10.2 mg potency/126.6 mg weiaht/7.2-3.8 min for
1 dissolution (0.01 N HCL/310 nm)
10 mg LP13118E 10 mg potency/identity for titanium dioxide is
nositive/complies for disintegration in 15 min

10 mg TG1320-04A Mar 87 10.1 mg potency/127 mg weight/identity for
titanium dioxide is positive/complies for
disintegration in 15 min

20 mg LP12565E Aug 84 20.3 mg potency/128 mg weight/identity for
titanium dioxide is positive/complies for
disintegration in 15 min
Dissolution data is not readable because of the
poor quality of the document.

20 mg LP12572E Sept 84 20.2 mg potency/125.6 mg weight/identity for
titanium dioxide is positive/10.8 to 15.7 min for

% dissolution with a CV of 114 (0.01 Il HC1/310
nia)

20 mg LP12599E Sept 84 19.7 mg potency/126.9 mg weight/4.2 to 5.7 min
for % dissolution with a CV of % (0.01 N
HC1/310 nm)

20 mg 1LP12649E Dec 84 19.6 mg potency/124.8 mg weight/Dissoiution data

S is not readable because of the poor quality of
' the document (0.01 N HC1/310 nm)

20 ing LP12666E Nov 84 19.6 mg potency/125.7 mg weight/Dissolution data
is not readable because of the poor quality of
the docyment (0.01 N HC1/310 nm)

Injection:

5 mg/5 ml LP12295
3000 amp Jan 84 Sterile/5 mg per 5 ml1/pH 4.45

10 mg/10 m1  LP13042 Mar 86 Sterile/9.51 mg per 10 ml/pH 4.3
20 mg/4 ml LP13043 Mar 86 Sterile/19.76 mg per 4 ml/pH 4.4




Chemists portion of letter to sponser

Drug substance:

(a)

(b)

{c)

(d)

(e)

(f)

(q)

chy

(i)
(4

(k)
(1

Submit tests used to monitcr the completicn of reaction and purity at each
step of synthesis. TLC purity profile at each step has to show the mass
balance for the desired and undesired by products. Provide irnformation on
the number and identity of impurities at each step of the synthesis.
Propose acceptance limits for the observed primary and secondary spots at
each step of the synthesis based on lot to 1ot profile and production
experience.

Provide a side by side TLC comparison data for the drug substance produced
by the 'current synthesis'and 'original synthesis' using different
developing solvents and several lots from each synthesis scheme.

Please provide the synthesis procedure for the key intermediate,
manufactured under contract for
by . and synthesis for
the starting materials = a '
through your suppliers. .

We suggest that you include the following additional specificationg to
assure purity.

M.P. specification

Mole fraction of tartaric acid.

Residual solvent methanotl.

He suggest that you replace the potentiometric titration method with a
HPLC method as the primary quantitative assay method for the drug
substance.

Further characterize the reference standard batch P750.236.006 in {erms of
mole fraction of ilartaric acid present in zolpidem tartrate. Provide
purity and stability data for the reference standard batch.

Submit a copy of the chromatogram for the reference standard to support
that the method can separate drug from impurit.es carried over from one
step to another step of the synthesis.

Provide the titration curve for zolpidem base with tartaric acid to
support the propcsed pH specification for the drug substance.

Provide ..ygen content determination as a part of the elemental micro
analysis under proof of chemical structure.

Monitor the absence of polymorphism by using several standard techhiques
and not just limiting to IR technique.

Submit IR scans for methanolate and nonmethanoiate for the drug substance.

Most recent CGMP inspection results for facilities.




 Drug_product:

(a)

(b)

(c)

(d)

(e)

(f)

(h)

(1)

()

Please provide 'process validation data' for the oral capsule to support
within lot uniformity and between iot uniformity. A review of the
'certificates of analysis in French lanquage' for the different lots used
in the European clinical studies (2.5, 5, 7.5, 10, 12.5, 15, 20, 25, 30,
35 and 40 mg capsule; 10 and 20 mg tablet; 5 mg/5 ml and 10 mg/10 mi
injection) indicates that the batch size is not given for all the hatches
and where given the batch size is a laboratory batch size in many cases.
Within lot variability and between lot variability seems very high for in
vitro dissolution.

Submit reasonable variations in the quantitative composition statement for
the proposed film ccated tablet. Please provide process validation and
optimization data for the tableting and fiim coating operations.

We suggest that zolpidem tartrate film coated tablets has to be assayed as
directed in the assay by HPLC method and not by UV method to meet
compendium standards for the content uniformity.

The ciosure liners were not identified in the submission for the drug
product lots used for stability testing. Provide test methods for identity
of the liner and package that come in contact with the drug product.

Light energy intensity was not specified.

Please provide 3 year stability data to support a shelf Yife of 3 years.
Provide a rational for 3 years dating given the commercially marketed
product in France has only 2 year expiration dating.

Please reconcile the disagreement in 'the mg of coat material specified in
the quantitative composition section' with 'the computed coat material as
per application procedure’.

Please submit the release specifications and test procedures for the
finished Opaspray M-1-7111-8 and for the raw materials since they were not
filed in DMF but available to FDA only through the NDA applicant

The proposed ‘environmental assescment' should include the expected:
discharges into water and air based on expected demand and actual
measurements of drug levels in water and air.

‘Identify the drug substance lot used for each lot of the drug product used

in the European clinical studies and submit purity and identity data.
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FIGURE 4
Separation of a Mixture of Zolpidem Reference Standa

and_the Synthetic Impurities Intermediates 1, 2 and 3)
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o, - FIGURE 3
Zolpidem Tartrate - DTA Curve

ZOLPIDEM HEMITARTRATE

' Batch : L.0236.005
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F1GURE 5

Titration Curve for Zolpidem
Base with Tartariec Acid
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FIGURE 7
IR_Spectrum of Zolpidem Methanolate
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IR Spectrum of Zolpidem Non-Methanolate #
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S
A s TABLE 2
§ YEAR STABILITY SUMMARY FOR REFERENCE STANDARD LOT P750.236.006
‘ R Start ol Study Haseh 9
‘: Zolpidem Tartrate Table No. 2
:‘ Gtorage Conditjons
\ T rcat AR ent
i Batch No. $750.236.006 STABILITY STUDY efpurature 1en
| Rel. Humidity Ambient
|
i - Tine ) & months 1 year 2 years ¥ yoars ¢ years 5 yeacs _
| TESTS
Protocol 23.0282/1 $3.0282/1 83.0202/2 $).0282/2 83.0282/13 83,0282/2 81.0282/3
Appearancs Conforms Conforns Conforns Conforms Conforma conforms Jonforms
| |
TLC / IR Spactrus Conforma nt / Conforms |nt / Coniorms Conforms Conforms Conforms Conforms
| Appearanca of soluctlon / Conforms Conforms Conforms Conforms Canforms Conforma Conforms
; (pH} {4.8) t4.8) 4.7 .7 1.6 (4.6) (4.7
i
\ Absorbance (A 1%/lcm}
|
‘. at 237 nm 113) 672 nt €55 682 680 (11
| at 295 om e nt nt 310 s 280 38‘2
: -\\-—f'. e
‘ Impuzity Contant (V)
! * Total 0.1 < 0.05 < 0.0% < 0.1 < 0.1
| *
; . * Imp I T nd nd nd nd nd nd nd
¢ Imp I1 nd nd nd od
* Imp III nd nd nd nd
* Imp 1V nd nd nd nd nd nd nd
Water Conteat (V) 0.4 1.1 .85 2.4 2.2 2.0 2.4
Assay (VY 3%.0 14 9.9 100.5 5.4 100.0 100.4
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ZOLPIDEM TARTRATE - BATCH ANALYSES
Batch {a ARRIC sota Res. on \
atch No. ate PPeaTance ’ Identification Imp, Cont. Metals Water oy
2117 | 133ne 4
. : .17
P750.0236,001 o | Complies 669 103 Compllas 4.6 0.1 < 20 1.35 0 99,85
0.05 -1
£750.0216.00% 0.0 Complies 619 119 Complies .7 nd < 20 1.2 0 99.8
S BT STCTERS | T Complies | 667 | 382 |  complies 16 | <oau << 20 0.6 0 39.8
RLS
P750.0216.009 6.2 Complies §37 } I Compllies 4.6 nd < 20 0.3 0.02 99.5
P750.0216.91% 9.2 Complles 682 383 Complles 4.6 nd £0 Q.48 .05 99.6
- - - ||I.l._IdL
F0750.0236.12 1.2 Complies 82 | 381 Compllies 4.95 nd << 20 0.3% 0 100.0
#
F0750.0236.1) k! ¥ Compl las 692 kL) Complles 4. ncd << 20 0.4 0.05 99.8
P0750.0236.15 58,0 Compllies 114 ] 394 Compllies 4.5 < 0.1 < 20 0.18 0 10¢0.1
P0750.0236.17 4.1 Complles 683 | 380 Compllies 4.6 nd <ec 20 0.2 0 100. 4
)
£0750.0236.21 9.1 Compllies 602 | J8: Conplies 4.9 nd < 20 0.3 9 100.0
PQ753.0236.25 3.9 Corplles &80 i Conpliez 4.0 nd < 20 0.5 .04 100.7
i P0150,0236.26 7 Complies 700 § 388’ Conplies 4.7 nd < 20 2.1 < 0.1 100.1
'L0236,002 226.6 Complies 700 | 92 Conplles 4.6 < a.1 < 20 0.3 0 Tt 49.8
L0236.C03 123.1 Complics | €29 | 204 Complies 4.8 nd < 20 0.9 <o0.1 100. ¢
. 0.02 - tv
L0216.004 121.¢ Complies €36 | 128 Conplies 4.8 < 20 1.0 0 100.8
0,02 -V
?
‘ P oo...w 32 N.B. Batches balfore PG750.0236.12 weze made by sarlier synthesls,
- '*..
R ) . -

4y

-Ig—
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3100
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Strength/Form

2.5 my

40 mg

Cap

Cap
Cap
Cap
Cap

Cap

Cap
vap
Cap
Cap
Cap
Cap

Cap

Cap
Cap
Cap

Cap
Cap
Cap
Cap
Cap
Cap
Cap

Cap
Cap
Cap
Cap
Cap
Cap
Cap

Cap

L o ek T

TABLE 1

ZOLPIDEM BATCH DISSOLUTION DATA BY DOSE

Batch -

———

LP12718

LP12006
LP12068
LP12323
LP13122

LP12719

LP12005
LP12111
LP12202
LP12298
LP12607
LP13123

Lr12766
LP12319

LP12406
LP12428

-LP11948

LP12113
LP12209
LP12299
LP12608
LP12751
LP13125

LP12320

LP12174
LP12138
LP12277
LP12300

"LP12407

LP12321

LF12301 -

EURQPEAN CLINICAL STUDIES
Dissolution
Batch Size % % %

[

7000

249
2100
4100

15000

3000

244
3000
2950

15800
30000
15000

4000

1130
300
2700

278
3000
3250

16000
30000
25000
15000

1200
400
400
477

17500
300
1050

2500

* Number indicates minutes at which X% was dissolved.

P

039"

3 M




REVIEW QF CHEMISTRY AND MANUFACTURING COM LS
NDA#. 19-908
Division: HFD-120
Applicant:Lorex Pharmaceuticals Chemist Review: #3

Sponsor: Reviewing Chemist: P.Maturu

Address: P.O.Box 163 Date Received: 4.7.89
4930 Qakton Street Date Completed: 8.31.89
Skokie, I1linois 60077 Received CDB: 4.4.59

AF#: 65-898, Synthelabo Pharmacie Serial Number:
Product Name:

Proprietary: Stilnox

Non-proprietary: Zolpidem tartrate

Compendium:

USAN: : Zolpidem tartrate

Code Name/Number: SL 80.0750-23N salt and CAS-99294-93-6

Drug Classification:Hypnotic; sedative
Patent Number: US Patent 4,382,938, May 10, 1983

Dosage Form(s) and Route(s) of Administration:

Ry. Film coated oral tablet

Pharmacological Category and/or Principal Indication:

Hypnotic; sedative
Structural Formula & Chemical Name:

-

N.N.6-Trimethyl-2-p-tolylimidazo(1,2a)pyridine-3-acetami de

L(+)-hemitartrate (2:1); Mclocu
T ¢y,

‘. /,*("'\(@' | ]. :F"“
u:bc):""'_— cuy.co-N{cHy) o zuo oo -

Initial Submission: 1.26.89
Amen¢ments(s): 3.31.89
Related Documents:

IND DMF# DMF#

The submission contains ‘certif

the different 10ts used in the

12.5, 15, 20, 25, 30, 35 and 40

and 10 mg/10 ml injection. See

remarks.

Conclusions and Recommendations:
See enclosed updated chemists p

. deficiencies.

;. IND:ORIG.
FD-120/P.Maturu
INIT:RCShultz rd
CSO:M MillE Q/f)
DOC#3660e
CHEMISTRY DEFICIENCIESIINFORMATION

it
H

lar weight of 764.88. -
cooH

jcates of analysis in_French lanquage'for

European clinical studies (2.5, 5, 7.5, 10,
mg capsule; 10 and 20 mg tablet; 5 mg/5 ml
next page for the continuation of chemists

oy m

ortion of letter to sponsor for chemistry

P Metunan |
Reviewing Chemist, P.Maturu, Ph.D.

REQUEST
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Page 2 {

This submission contains certificates of analysis in French language for the
following lot. used in the European clinical studies.

Capsules:

2.5mg LPi1z.18

5 mg LP12006; LP12068; LP12323; LP13122

7.5 mg LPI2719

10 mg LP12005; LP12111; LP 12202; LP12298; LP12607; LP13123
12.5 mg LP12766

15 mg LP12319; LP12344; LP12428; LP12319; LP12428

20 mg LPLP11948; LP12113; LP12209; LP12299; {P12608; LP12751; LP13125
25 mg LP12320 . :

30 myg LP12174; LP12198; LP12277; LP12300; LP12357

35 mg LP12321

40 mg LP12301

Tablets:

10 mg LP12465E; LP12558-E; LP13118E; TG1320-04A
20 mg LP12565E; LP12572E; LP12599E; LP12649E; LP12666E

Injection: .

5 mg/5 mi LP12295
10 mg/10 m1  LP13042
20 mg/4 ml .P13043

My own translation from French to English indicates that tests such as (1)
Appearance; (2) Identity A (CCM); (3) Identity B (UV);(4) Disintegration;(5)
Dissolution (900 m1/0.1 or 0.01 N HC1/379C/Paddle/50 RPM/UV absorbance at
294 or 310 nm);(6) Content Uniformity;(7) Weight in mg; (8) Assay, were
performed on the oral drug product.




Page 3

I compiled the test results from the certificates of analysis upon
translation. The batch size is not given for all the batches and where given
the batch size is a laboratory batch size in many cases. Within lot
variability and between lot variability seems very high for in vitro
dissolution.

2.5 mg

5 mg

7.5 mg

10 mg

10 mg

10 mg

10 mg

LP12718

LP12006
250 cap

LP12068
2100 cap

LP12323
4100 cap

LP13122

LP12719
LP12005
244 cap

LP12111
3000 cap

LP 12202
2950 cap

LP12298

Jan

~Jan

Apr

Mar

Jan
Oct
Feb

Jan

Jan
June 83

Sent 83

85
83

83
84

84
83
86

85

83

15800 cap Dec 83

Capsules

2.4 mg potency/226.3 mg mass/2.5-3.3 min for %
dissolution with a CV of % (0.01 N HC1/294 nm)

4.85 mg potency/3.5% CV in potency (4.52 to

' 5.06)/222 mg weight/3.6-18.4 min for %

dissolution (0.1 N HC1/294 nm)

5.06 mg potency/4.3% CV in potency (4.8 to 5.4
mg)/227 mg weight/3.4-5.2 min for % dissolution
6.3-8.4 min for % dissolution (0.01 N HC1/29%4
nm)

5.1 mg potency/2.3% CV in potency (4.8 to
5.1)7227.7 mg weight .
2.7-4.2 min for % dissolution with a CV of L
(0.01 N HC1/294 nm)

4.94 mg potency/3.0% CV in potency (4.9 to
5.4)/227 mg weight/3.3-4.5 min for %
dissolution (0.01 N HC1/310 nm)

7.3 mg potency/1.6% CV in potency/226.2 mg
mass/4.3-11.8 min for % dissolution

10.3 mg potency/228 mg weight/4.4-28.3 min for
L dissolution (0.01 N HC1/294 nm)

10 mg potency/224.9 mg weight/2.5-4.5 min for %
dissolution (0.01 N HC1/294 nm) ~

10 mg potency/227 mg weight/3.1-7.7 min for 1§
dissolution with a CV of % (0.01 N HC1/310 nm)

10.1 mg potency/227.75 mg weight/4.3-7 min for
L dissolution with a CV of % (0.01 N HC1/310

nm)

Lot 12478 is not 10 ma _cap but it §s _a placebo (Study: Maillard/IFR27).

10 mg
10 mg

LP12607
LP13123

12.5 mg LP12776

Sept 84

Nov

86

- Feb 8%

10 mg potency/229.4 mg weight/4.1-7.9 min for %
dissolution with a CV of % (0.01 N HC1/310 nm)
9.96 mg potency/227 mg weight/3.2-4.5 min for %
dissolution (0.01 N HC1/310 nm) -

12.1 mg potency/226.5 mg weight/4.6-8.6 min for
L dissolution (0.01 N HCi/310 nm)




15
15

20

20

20

20
20

25

g

mg
mg

mg

mg
mg

mg

mg

mg
mg

mg

30 mg

30 mg -

30 mg

30
30

mg
my

LP12319
1130 cap

LP12344
260 cap
1712428
27000 cap

LP11948
278 cap

LP12113
3000 cap

LP12209
3250 cap

LP12299
16000 cap

LP12608

LPi12751
LP13125

LP12320
1200 cap

LP12174
400 cap

LP12198
400 cap

LP12277
477 cap
LP12300

LP12357
260 cap

Jan 84
Oct 83

Feb 84

Mar 84

Dec 82

Jan 83
Sept 83

Jan 84
Oct 84

Feb 85
Nov 86

Jan 84

Aug 83
Sept 83

Dec 83
Jan 84

Feb 84

Page 4
14.8 mg potency/226.5 mg weight
4.6-13.9 min for % dissolution with a CV of %
(0.01 N HC1/310 nm)

14.3 mg potency/112.8 mg weight

15.2 mg potency/235.9 mg weight/3.7-11.1 min for
‘ dissolution with a CV of % (0.01 N HC1/310

nm)

20.7 mg potency/228 mg weight/4.9-7.7 min for %
dissolution (0.01 N HC1/310 nm)

19.8 mg potency/225.8 mg weight

19.5 mg potency/224.5 mg weight/3.5-6.4 min for
% dissolution with a CV of 20% (0.01 N HC1/310

nm) .

20.2 mg potency/231 mg weight/12.5-13.2 min for
% dissolution with a CV of % (0.01 N HC1/310
nm)
19.9 mg potency/232.8 mg weight/6.2-11.2 min for
Y dissolution with a CV of % (0.01 N HC1/310
nm)
19.4 mg potency/227.7 mg weight/5.7-8.1 min for
% dissolution (0.01 N HC1/310 nm)
20.4 mg potency/232 mg weight/3.4-5.7 min for %
dissolution (0.01 N HC1/310 nm)

24.9 mg potency/226.8 mg weight/4.7-7.1 min for
L dissolution with a CV of % (0.01 N HC1/310

nm)
30.6 mgﬁpotency/228.6 mg weight/3.3-6.8 min for
% dissolution (0.01 N HC1/310 nm)

30.2 mqg potency/229.7 mg weight/3.5-6.4 min for
L dissolution (0.01 N HC1/310 nm)

30.4 mg potency/225.7 mg weight
29.7 mg potency/229 mg weight/9.3-14 min for ¢
dissolution with a Cv of % (0.01 N HC1/310 nm)

28.9 mg potency/113 mg we1qht
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35 mg  LP1232] .

1050 cap Jan 84 35.4 mg potency/229.4 mg weight/4.9-9 min for &
dissolution with a CV of % (0.01 N HC1/310 nm)

40 mg  LP12301 |

2500 cap Jan 84 39.2 mg potency/226.2 mg weight/10.3-15.6 min for
" dissolution with a CV of % (0.01 N HC1/310
nm)
Tablets:
10 mg LP12465E July 84 10.1 mg potency/126.7 mg weight
10 mg LP12558E° Aug 84  10.2 mg potency/126.6 mg weight/2 7-3.8 min for
% dissolution (0.01 N HCL/310 tuw)

10 mg LP13118E 10 mg potency/identity for titanium dioxide is
positive/complies for disintegration in 15 min

10 mg TG1320-04A Mar 87 10.1 mg potency/127 mg weight/identity for

titanium dioxide is positive/complies for
disintegration in 15 min

20 mg LP12565E Aug 84 20.3 mg potency/128 mg weight/identity for
titanium dioxide is positive/complies for _
disintegration in 15 min
Dissolution data is not readable because of the
poor quality of the documeit.

20 mg LP12572E€ Sept 84 20.2 mg potency/125.6 mg weight/identity for
titanium dioxide is positive/10.8 to 15.7 min for

% dissolution with a CV of % (0.01 N EC1/310
nm)

20 mg LP12599E Sept 84 19.7 mg potency/126.9 mg weight/4.2 to 5.7 min
for % dissolution with a CV of % (0.01 N
HC1/310 nm)

20 mg LP12649E Dec 84 19.6 mg potency/124.8 mg weight/Dissolution data

B is not readable because of the poor quality of
: | the document (0.01 N HC1/310 nm)

20 mg LP12666E Nov 84 19.6 mg potency/125.7 mg weight/Dissolution data
is not readable because of the porr quality of
the ac:ument (0.01 N HC1/310 nm)

njection:
5 mg/5 mil LP12295
3000 amp Jan 84 Sterile/5 mg per 5 ml/pH 4.45
10 mg/10 mi  LP13042 Mar 86 Sterile/9.51 mg per 10 ml/pH 4.3
20 mg/4 mi LP13043 Mar 86 Sterile/19.76 mg per 4 ml/pH 4.4

4t e r— AT




Chemists portion of letter to sponsor

Drug substance:

(a)

(b

(c)

(d)

(e)

()

(9)

)

(i)
(3

(k)
qp)

Submit tests used to monitor the completion of rezaction and purity at each
step of synthesis. TLC purity profile at each s*tep has to show the mass
balance for the desired and undesired by products. Provide information on
the number and identity of impurities at each step of the synthesis.
Propose acceptance limits for the observed primary and secondary spots at
each step of the synthesis based on lot to lot profile and production
experience.

Provide a side by side TLC comparison data for the drug substance produced
by the 'current synthesis'and 'original synthesis' using different
dev.lcoping solvents and several lots from each synthesis scheme.

Please provide the synthesis procedure for the key intermediate,
. manufactured under contract for
by and synthesis for
the starting materiais
through your suppliers. _

L)

We suggest that you include the following additional specifications to
assure purity.

M.P. specification

Mole fraction of tartaric acid.

Residual solvent methano:.

We suggest that you replace tne potentiometric titration method with a
HPLC method as the primary quantitative assay methcd for the drug
substance.

Further characterize the reference standard batch P750.236.006 in terms of
mole fraction of tartaric acid present in z2olpidem tartrate. Provide
purity and stability data for the reference standavd batch.

Submit a copy of the chromatogram for the reference standard to support
that the method can separate drug from impurities carried over from one
step to another step of the synthesis.

Provide the titration curve for zolpidem base with tartaric acid to

“support the proposed pH specification 4 to 5.5 for the drug substance.

Provide oxygen content determination as a part of the elemertal micro
analysis under proof of chemizsi structure.

Monitor the absence of polymorphism by using several standard techniques
and not just limiting to IR technique.

Submit IR scans for methanolate and nonmethanolate for the drug substance.

Most recent CGMP inspection results for facilities.




. Drug product:

(a)

(b)

(c)

(d}

(e)
()

(®

(h

1)

(3

Please provide 'process validation data' for the or:l capsule to support
within lot uniformity and between lct uniformity. A review of the

4

'certificates of analysis in _French Tanquage' for the cifferent lots used

in the Eurooean clinical studies (2.5, 5, 7.5, 10, 12.5%, 15, 20, 25, 30,
35 and 40 mg capsule; 10 and 20 mg tablet; 5 mg/5 ml and 10 mg/1G ml
injection) indicates that the batch size is not given for all the batches
and where given the batch size is a laboratory batch size in many cases.
Within lot variauiiity and between lot variability seems very high for in
vitro dissolution.

Submit reasonable variations in the quantitative ccmposition statement for
the proposed film coated tablet. Flease »rovide process validation and
optimization data for the tableting and film coating operations.

We suggest that zolpidem tartrate film coated tablets has to be assayed as
divaected in the assay by HPLC method and not by UV method to meet
comendium standards for the content uniformity.

The closure liners were not identified in the submissinn for the drug
product lots used for stability testing. Provide test methods for identity
of the liner and package that come in contact with the drug prouuct.

Light energy intc. sity was not specified.

Please provide 3 year stability data to support a siielf life of 3 years.
Provide a rational for 3 years dating given tihe commercially marketed
product in France has only 2 year expiration dating.

Please reconcile the disagreement in 'the mg of coat material specified in
the ¢ 'antitative composition section' with 'the computed coat material as
per application procedure’.

Please submit the release specifications and test procedures for the
finished Opaspray M-1-7111-8 and for the raw materials since they were not
filed in DMF but avaiiable to FDA oniy through the NDA applicant

The proposed ‘'environmental assessment® should include the expectad
discharyes into water and air based on expected demand and actual
meacurements of drug levels in water and air.

Identify the drug substance lot used for each lot of the drug product used

in the European clinical studies and submit purity and identityv data.
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REVIEN OF CHEMISTRY AND MANUFACTURENG CONTROLS

NDAF. 19~-908
Divisioga: HFD-120
Applicani:ilorex Pharmaceuticals Chemist Review: #2
sSponsor: G Reviewing Chemist: P.Maturu
Address: P.0.Box 163 Date Received: 3.23.89
4930 Oakton Street Date Completed: 3.23.89
Skokie, I1linois 60077 Received CDB. 3.17.89
AF#: 65-838, Synthelabou Pharmacie Serial Number:
Product Name:
Proprietary: Stilnox
Non-proprietary: Zolpidem tartrate
Compendium:
USAN: Zolpidem tartrate
Code Name/Number: SL 80.0750-23N salt and CAS-99294-93-6
Grug Classification:Hypnotic; sedative
Patent Number: US Patent 4,382,938, May 10, 1983
F Route( Admi ion:
Ry. Film ccated oral tablet
Pharmacological Category and/or Principal Indication:
Hypnctic; sedative
sctural Formyla & Chemical Name:
N,N.G-Trimethyl-z-p—tolyl1midazo(l.2a)pyr1d1ne—3-acetam1de
L(+)~-hemitartrate (2:1); Molecular weigh? of 1 4;38.
u 1 -~ /N - ! ‘ -CH * :
.,,r:x/ P2 - eyHy O
ML S 4y o=
Sk
Initial Submission 1.26.89 N =
Ini : .26,
Amendments(s) 3.16.89 S
Related Documents: ’
IND Lorex Pharmaceuticals, Zolpidem tartrate capsules.
DMF#
DMF#
Remarks

This submission is in response to telecon request by the CSO, Merril; it
contains certificates of analysis in French language for 2.5 mg capsules

- (LP12804), 5 mg capsules (lots DHVO5-01A and 02A), 10 mg capsules (LP12705
and KLZ05-01c), and 20 mg capsules (LP12707 and XCV05-01C); it does not
contain certificates of analysis for the zolpidem drug substance lots used
in the preclinical and clinical investigation. See next page for the

- continuation of chemists remarks.

Incompletd submission and ré:ommends no action, —
Reviewing Chemist, P.Maturu, Ph.D.

cc: IND:ORIG.

HFD-120/P .Maturu
INIT:RCShuitz
CSo:

DOC#3408e 1 A
INCOMPLETE SUBMISSION/NAT [V 0¥ /
%

MAT 24 1989

P,
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A telecon request was made by Merril for the certificates of analysis for the

preciinical and clinical lots 11, sed in the CMC summary section pages 001-0118
to 0125 by using methods sndicative of identity, purity, and potency. Each ict
of the clinic&F and preclinical drug product must identify the drug substance

lot and include-the certificates of analysis for the drug substance.

This submission contains certificates of analysis in Frenih language for 2.5
mg capsules (LP12804), 5 mg capsules (lots DHVO5-G1A and 02A), 10 mg capsules
(LP12705 and KLZ05-0tc), and 20 mg capsules (LP12707 and XCY05-01C). The tests
include appearance, UV identity, fill weight in mg, content uniformity,
potency, and dissolution in 30 min.

The response submission does not contain certificates of analysis for the
zolpidem drug substance lots used in the preciinical and ¢linical
investigation. This incomplete submission contains the certificates of
analysis for zolpidem capsule product used in US clinical studies in French

language.

Please note that NDA filing is not for the capsule drug product but for the
£11m roated tablets with the following proposed specifications.

Specifications for the film coated zolpidem tartrate tablei:
Appearance.

Positive TLC identity. -
. Silica gel plate/ethyl acetate, heptane, and diethylamine

mixture in ratio as elvant/UV detection at nm.
Positive UV 1dentity.
Absorption maxima at nm.

Passes dissolution with Q NLT X% at min.
ml N hydrochloride acid; USP paddle at RPM; UV

absorbance at nm. :

Passes -USP Content uniformity.
UV absorbance at nm.

NLT % potency by HPLC.
Spherisorb 0DS column; % methanol plus % acetonitrile
in M potassium phosphate monobasic with pH adjusted
to with ammonium hydroxide; ml per min flow rate;

UV detection at nm.

To meet USP compendium standards for the content uniformity zolpidem
tartrate film coated tablets has to be assayed as directed in the assay,
by HPLC method and not by UV method.

Optical réfation specification was suggested for the zolpidem tartrate
fiim coated tablet.

DOC#3408e/Tt/PM/3.23.89.

]
I —
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REVIEW OF CHEMISTRY AND MANUFACTURING CONTROLS
NDA# . 19-508
Division: EF?-IZO
Applicant:Lorex Pharmaceuticals Chemist Review:
ONSOr : Reviewing Chemist: P.Maturu
Address: P.0.Box 163 ' Date Recelived: 2.2.89
4930 Qakton Street Date Completed: 3.7.89
Skokie, Illinois €0077 Received CDB: 2.1.89
AF#: 65-898, Syntnelabo Phammacie Serial Number:
Product Name:
Proprietarv: Stilnox
Non-proprietary: Zolpidem tartrate
Compendium:
USAN: Zolpidem tartrate
- Code Name/Number.- SL 80.0750-23N salt and CAS-99294-93-6
Drug Classification:Hypnotic; sedative -
o Patent Number: UsS Patent 4,382,938, May 10, 1983
.~ Dosage Form(s) and Route(s) of Administration:
RS Rx. F1lm coated oral tablet
‘ Pharmacolo ical Category and/or Principal Indication:
: Hypnotic; sedative
Structural Formula & Chemical Name:
. N,N,6=-1rimethyl-2-p-tolylimidazo(1,2a)pyridine~3-acetamide
L(+)-hemitartrate (2:1); Molecular w ight of ,164.88,
— 7
| C"é 313
e g - C4Hg Oy
AU, :\cu} —‘2
- Initial Submission:  1.26.89 & .
- Amenaments(s): '
- Related Documents:
. IND , Lorex Pharmaceuticals, 201pidem tartrate capsules. _
Tivee o OMFE e
L g e OMF #
Remarks:

SR L

Please note that FDA may refuse to file an application under section CFR
314,101 (d) because the applicant had failed to submit complete data
required under CFR 25.31, and failed to submit complete data to show
compliance with CFR 58,105.
See next page for chemists remarks.

Conclusions and Recommendations:
Recommends a refusal to file a NDA application.

See chemists portion of letter to the sponsor, |
: " Reviewing Egemgst,‘é.Mafuru, Ph.D.

cc: IND:GRIG.
HFD-102/CKumkumian
HFD-120

HFD-120/ ,}@]
INIT:RCShultz e
X . CSOv V ; - .

. DOC#3346a /
" REFUSAL TO FILE A NDA

.
P |
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The submission does not contain information on test and control articles .
characterization (CFR 58.105 page 237) as a part of 'good laboratory
practice for nonclinical laboratory studies®.
Did not submit the certificates of analysis for the preclinical and
clinical lots listed in the CMC summary section pages 001-011" to
0125.

The proposed ‘'environmental assessment' was compared to the required
format given in CFR 25.3la on page 205. The proposed format does not
contain information for item 14 - references, for items 15 (a) -
appendices coi:faining data summary charts, and for item 15(b)- test
reports. ,

Dr. Richman reviewed the 2olpidem tartrate capsules submission dated

11.15.84, and he recommended that it was safe to initiate the clinical j**fﬁ“

study. The chemistry deficiencies were not communicated to Lorex

Pharmaceuticals in the division letters dated 4.23.85 and 7.15.85. -
The observed deficiencies were as follows. Replace the potentiometrlc
titration method with a HPLC method for the drug substance; Assay of
the drug substance and capsule dosage be performed by HPLC becauce
the impurities present appesr to interfere with the Uv assay method;
pbsence of a M.P. specification for the drug substance; Requested a
copy of the chromatogram for the reference standard; Requested
comparison of assay values done by both Uv and HPLC methods;
Requested reasonable variations in the quantitative composition
statement; Requested information regarding container/closure system.

The chemistry recommendations made at at the ‘end-of-phase I1' meeting on
10.9.87 were not addressed by the firm in the current submission. .
. Please provide 3 year stability data to support a shelf life of 3
years; Provide assurance that HPLC method will be used as the primary
quantitative assay method.

Batch P750.236.006 was assigned as a reference standard. The analytical

results for batch P750.236.006 includes an optical rotation. However, agﬁ;'

optical rotation was excluded from the proposed specifications. The -
proposed chemical name is, -
N,N 6—Trimethy1-2-p-tolylimidazo(l,2a)pyrid1ne-3-acetamide
L(+)-hemitartrate (2:1)

To preparc the drug substance, zolpidem in was reacted with
in and the :0lpidem tartrate was
washed with (DMF page 9). Please note the formaticn of

'methanolate' when zolpidem tartrate was formed in methanol (page
002-0044/X~-ray studies).
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R . L AL
Zolpidem base is insoluble in water, and zolpidem tartrate is sparingly_
soiuble in water (23 mg per ml). Zolpidem tartrate is highly soluble in,. .
octanol with octanol to water partition of about 263 (page 002-0018_toi3¢;;
0020). Zolpidem has a pKy of about 6. LT R
IR spectral studies on zolpidem tartrate showed lack of polymorphism. In
this submission, other analytical techniques, such as, X-ray, DSC, were
not used to confirm the absence of polymorphism.

Zolpidem tartrate is a hygroscopic substance and it picks up moisture upto
3% moisture to from zolpidem tartrate hemihydrate (page 002-0022).

Zolpidem tartrate has no chiral center. However, the zolpidem tartrate

shows a positive rotation due to {+) tartaric acid moiety. Zolpidem o
exhibits ‘regio-isomerism'. I am still pursuing the definition of - . U
‘regio-isomerism' "and the linkage between regio-isomerism and binding to i
omega receptor. Lo

1 Components and 2 Composition: (002-0010)

5 mg round white film coated tablet and 10 mg oblong white scored film coated
tablet. '

Ingredients in core tablet mg per tablet
i mg ta mg tab
5

10

Zolpidem tartrate
- Lactose NF
~Microcrystalline cellulose NF
+Sodium starch glycolate NF
~Hydroxypropyl methyl ceéllulose USP
Magnesium stearcte NF S o

Core tablet weight in mg

Ingredients in tablet coating

vHydroxypropyl methyl cellulose USP . 2.8 5.76
Opaspray M-1-7111-B
v (titanium dioxide suspension)
~Polyethylene Glycol NF

Tablet coating weight in mg

* As per my review of the 13 volumes filed for the DMF#

Opaspray M-1-7111-B ccating solution consists of ¢ Hydroxypropyl methyl -
cellulose 4iSP, ¥ Titanium dioxide USP, and ¥ SDA-3A alcohol; The release
specifications and test procedures for the finished Opaspray were not filed

but available through the NDA applicant. '

Jey

g
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3 Facilities and 4 Personnel:

A review of the administrative file 65-898 indicates that

was found to be in compliance with CGMPs for the production of bulk Bethaxomol
HC1l for use in NDA 19-270 and NDA 19-507 based on the inspection conducted on
dates 6/30/86 and 7/1/86. '

Zolpidem tartrate drug substance is manufactured in France by
Facilities, personnel, and

general operating procedures are described in DMF#

A review of the DMF indicates the following.

facilities are capable of producing 100 kg of the drug substance,
and they are located in 11 buildings (about 3300 sqm surface area) on a site
of hectars. The address is,

The establishment registration number is -
SIRET 786509737 00072. _ . L

The eQUipment.at -includés reacters iiteré), tanké"y

liters), dryers liters), filters sgm filter area),
autoclaves for hydrogenation liters), refrigeration unit (upto -
200C), etc.. R
 facilities are located at The equipment
include powder mixers liters), planetary mixers liters),
granulators liters), grinders, micronizers, tableting machines,

etc..

facilities are located at a different site
The eguipment includes LV spectrophotometer, IR spectrophotometer, hz NMR
spectrophotometer, GC ehromatograph with flame ionization detector, HPLC
chromatography equipment, thermal analyzer, atomic absorption :
spectrophotometer, refractometer, polarimeter, melting point apparatus, TLC

- densitometer, etc..

I 5. Synthesis of zolpidem tartrate drug‘substance:

A review of the DMF# filed by indicates that a shorter synthesis
was developed for zolpidem tartrate after the IND filing. The ‘current
synthesis! was as follows.

Step 1:

#

.
e |



Step 2:

Step 3:

TLC:

L i e i e

i

TarR
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Step 5:

Step 6:
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Material countrols in the synthesis:

Supplier - )

IR identity. Compound was dissolved in

TLC purity. o

W detection at nm; approximate Ry values was

NLT ¥ potency. Potency was determined by titration with

Supplier -
IR identity of the liquid film.
TLC purity. Compound was diluted with ]
stationary phase; © UV detection
- -at om; approximate Re values was o ‘ .
© - Potency was determined by gas chromatograpny. % OV 17 plus ' Carbowax
" Mon Chromosorb WHP as stationary phase; columh temperature 1500C;
helium at bars as carrier gas; flame fonization detector; detector
temperature 2500C, Approximate retention times were 5 min for
and 3 min Yor

e

FyRR——

AR,

L(+) Tartaric acid:

Supplier -

Specific rotation at D 1ine/200C for ¥ solution in water. Rotation
value was

Potency by titration with

SUpplier‘~ Manufactured under contract for

IR identity of the liquid film. |

GLC purity was NLT %. Capillary column coated with OvVl1; column
temperature 1000C; helium gas at bars; flame ionization detector;
detector temperature 280°C. Approximate retention time was min,

T A M e p
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6 Specifications for the zolpidem tartrate drug substance.,

M.P. specification was not proposed to control the proposed 2:1 stochiometry
for zolpidem tartrate.

Positive IR identity/KBr disc.
Positive TLC identity

in ratio as eluant/UVv detection at nm.
Positive WV identity. Absorption maxima at nm.
Positive test for tartrate. A deep blue color was produced by mixing the
drug substance with

Total HPL.C 1mpur1t1es were NMT ¥, and a single HPLC impurity was NMT
X, -
. Novapaxk C)g column, % methanol plus ¥ acetonitrile in M

'phosphoric acid with pH adjusted to  with triethylamine; m

- per min flow rate; UV detection at nm.,
¥ minimum potency by notentiometric titration with perchloric acid
using calomel-glass electrode.
NMT ppm heavy metals.
NMT % water content.
NMT % residue on ignition.
Potential impurities I to VI were listed.

Proof of structure:

(1) Elemental microanalysis.
Oxygen content was not rgported in the submission.
(2) IR spectrum wéé recorded with KBr pellet.

(3) IMMR spectrum was run in DMSO solvent.

{(4) Mass spectrum by electron impact ionization.

£
A
e )

T
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7 Other firms:

was manufactured under contract for
Opaspray M.1-7111-B tablet coating material was manufactured by
OMF s

will manufacture, package, and label zolpidem
tartrate tablets.

will package, and label zolpidem tartrate
tablets.

8 Menufacturing and processing of the film coated zolpidem tartrate tablets: -

A simulated batch card was presented for a » mg tablets batch.
zolpidem tartrate 5 mg 15 ka

Lactose N mg » kg
Microcrystalline cellulose NF ' mg kg

Sodium starch glycolate N g kg
HydroxyprOpylmethyl cellulose USP my kg

Magnesium stearate NF mg kg

<ﬁ§

e

-
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. - Page 1C
Base coating
H?drdxyprOpyl methilcellulose UsP mg kg
Polyethylene Glycol NF mg kg
1it
kg HPMC per kg base coating solution, or fraction weight.

(1) Stored at refrigerated temgerature overnight after mixing for 1-2 hours .
(2) Screened the solution through mesh screen.
(3) Base coating solution can be stored for NMT 7 days at RT.

9 Container: (pages 002-0154 to 002-017Z)

Zolpidem tartrate tablets will be supplied in a HIPE opaque
bottles/pulpboard-paper-aluminiumfoil-vinyl coating-wax lined
liner/glassine inner seal/tin plated steel cap or child resistant
polypropylene cap as 100's and 500's.

Zolpidem tartrate tablets will be supplied in a blister package composed
of 7.5 mil PVC film/aluminium foilpaper backing . S : _

10 Packaging and Jabzlling:

11 Specifications for the film coated zolpidem tartrate tablet:
(page 002-0141 to 002-0153)

Appearance.
Positive TLC identity.

Positive Uv identity.
fbsorpticn maxima at iWlt,

Passes dissolution with Q NLT % at min.

ml i hydrochloride acid; USP paddle at RPM; UV absorbance

at nm.

Passes USP Content uniformity.
Uv absorbance at nm.

NLT % potency by HPLC.
Spherisorb ODS celumn; % wethanol plus & acetonitrile in M
potassium phosphate monobasic with pH adjusted to with ammonium
hydroxide; ml per min flow rate; UV detection at nm.

-,-...-‘- .
b . 5-&".‘ e
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13 Stability and stability testing:
(pages 002-0055, 002-0076, 002-0084 to 0092, 002-0177 to 0212)

The submission contalns stability data for the reference drug substance lot
P750.236.006 stored for 5 year at RT and 3 years at 400C. Appearance, TLC
spectrum, pH, UV absorbance, impurity content, water content, and assay values
did not deviate in a significant way fron the initial values., Stability
protocol included monitoring repeat tests at yearly intervals.

Zolpidem tartrate drug substance stability was presented for 3 batches
prepared by ‘original synthesis' (Batch number P750.236.001/Batch size 1 kg;
P750.236.006/26 kg; P750.236.009/8 kg) and for 3 batches prepared by ‘'current
synthesis'\P750.236.12/4 kg; P750.236.17/46 kg; L236.002/226 kg).

No significant changes were reported during the 1 year storage of L236 002 - .
/226 kg current synthesis batch, and no significant changes during the 5 years

storage of P750.236.006/1 kg nriginal synthesis batch.

Zolpidem tartrate tablets will be supplied in a HDPE opaque
bottles/pulphoard-paper-aluminiumfoil-vinyl coating-wax lined liner/glassine
inner seal/tin plated steel cap or child resistant polypropylene cap as 1(0's
and 500's.

Zolpidem tartrate tablets will also be supplied in a blister package composed
of 7.5 mil PVC film/aluminium foiipaper backing .

‘Light study: Light energy intensity was not specified. No significant chahges

in appearance, potency, dissolution, disintegration, were
observed for the 5 mg and 20 mg zolpidem tartrite film coated
tablet during the 1 month light sensitivity study (lots 8035,
8036, 8037). :

100's: The closure liners were not identified in the submission for the

drug product lots used for stability testing. No significant
changes in appearance, potency, dissolution, disintegration,
were observed for the 5 mg zolpidem tartrate film coated tablet
packaged in HOFE with either C/R closure or metal cap during the
6 months storage at RT, 40CC, 409C/85% RH, and 50°C and 1

month light sensitivity study (lots 8035, 8036, 8037).

500's; The closure liners were not identified in the submission for the
drug product lots used for stability testing. No significant
changes in appearance, potency, dissoluticn, disintegration,
were nbserved for the 5 mg zolpidem tartrate film coated tablet
packaged in HDPE with metal capsule as 100's during the 6 months
storage at RT, 409C, 400C/85% RH, and 50°C (lot 8037).

W b T e
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Al. foil: No significant changes in appearance, potency, rdissolution,
disintegration, were observed for the 20 mg 2olpidem tartrate
£ilm coated tablet during the 6 months storage at RT, 4CCC,
400C/85% RH, and 500C (lots 8035, 8036, 8037).

Stability testing was done using 20 mg zclpidem tartrate film coated tablet
with the following composition.

Zolpidem tartrate 20
Lactose NF

Microcrystalline cellulose HF

Sodium starch glycolate NF
Hydroxypropylmethyl cellulose USP
Magnesium stearate NF -
Hydroxypropylmethyl cellulose USP
Opaspray M-1-7111-8 = - .

 (titanium dioxide suspension)
Polyethylene Glycol NF

14 Label copy: (page 003-0016 to 132).

Container labels contains the recommended storage condition (store below

+ 300C). :

Proposed package insert contains the description section listing the inactive
ingredients in an alphabetical order and how supplied section.

15 Environmental impact statement: (pages 003-0318)
The proposed renvironmental assessment' was compared to the required format

given in CFR 25.3la on page 205. The proposed formai. does not contain
information for item 14 - references, for items 15 (a) - appendices containing

data summary charts, and for item 15(b)- test reports.

16 Form 356h:

Form 356h was signed by Frank J. Steinberg, President, Lorex Pharmaceuticals,
telephone no., 312-982-8453.

B A

-
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Chemists portion of letter to sponsor

(1) The submission does not contain information cn test and control articles
characterization (CFR 58.105 page 237) as a part of ‘good laboratory
practice for nonclinical laboratory studies'.

Please submit the certificates of nalysis for the p-eclinical and
clinical lots listed in the CMC simmary section paqes 001-0118 to
0125 by using methods indicative of identity, purity, and potency.
Each lot of the clinical and preclinical drug product must identify
the drug substance lot and include the certificates of analysis for
the drug substance.

(2) The proposed 'environmental assessment' does not contain information for
item 14 - references, for items 15 (a) - appendices containing data
summary chavis, and for item 15(b)- test reports, as specified in CFR

-

| substance: N,N,6;Tr1methyl-2-p;t01ylimidazo(l,Za)ﬁyridine-B-acetamide
LE+;:ﬁ§ﬁItartrate (2:1)

(3) Please provide in process acceptance specifications for the following
steps of the synthesis. |

Step 1:
Step 2:
Step 3:

S.ep 4:

Step 5:

™

' (4) Please provide the synthesis procedure for the key intermediate,
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\!rf'Provice the titration curve for zolpidem bace with tartaric acid to
support the proposed pH specification 4 to 5.5 for the drug substance.

(6) Include the following additioral specifications to assure purity.
M.P. specification
Optical rotation specification.
Mple fraction of tartaric acid.
Residual solvent methanol.

4 (7) Replace the potentiometric titration method with a HPLC method for the
drug substance.

(8) Further characterise the batch P750.236.006 assigned as a reference
standard. in terms of mole fraction of tartaric acid present in zolpidem
tartrate.

(9) Submit a copy of the chromatogram for the reference standard

(10)0xygen content was not reported in the elemental microanalysis as a proof
of chemical structure.

(11)Include X-ray, and DSC data to confirm the absence of polymorphism (page
002-0044/X~ray studies).

(12)IR scans for methanolate and nonmethanclate of the drug substance.

xnugLEroduct:

(13)Reasonable variations in the guantitative composition statement.

(14)To meet compendium standards for the content uniformity zolpidem tartrate
film coated tablets have to be assayed as directed in the assay, by HPLC
method and not by UV method.

(15)Include optical rotation as a specification for the zolpidem tartrate film
coated tablet.

(16)The closure liners were not identified in the submission for the drug
product lots used for stability testing.

(17)Light eneray intensity was not specified.

(18)The closure liners were not identified in the submission for the drug
product lots used for stability testing.
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3

(19)Please provide 3 year stability data to support a shelf life of 3 years,

(20)The mg of coat material specified in the qunatitative composition section .
(page 002-0095) does not agree with the computed coat material as per
application procedure (page 002-0126).

(21)Please submit the release specifications and test procedures for the

finished Opaspray M-1-7111-8 and for the raw materials since they were not
filed in DMF but available to FDA only through the NDA applicant

DOC#33h6efft/pm/3.7.89.
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§314.90

quired under this section, FDA may
withdraw approval of the application
and, thus, prohibit continued market.
Ing of ihe drug product that is the
subject of the application.

(Collection of information requirements ap-
proved by the Office of Management and
Budgest under number 091000012

(50 FR 7493, Peb. 22, 1888: 80 FR 14213,
Apr. 11, 1985, as amended at 50 FR 11238,

May 23, 1985)

£314.90 Walvers.

{a) An applicant may ask the Food
and Drug Administration to walve
under this section any requirement
that spplies to the applicant under
$§ 314.30 through 314.81. An applicant
may ask FDA to waive under
§ 314.126(c) any criterla of an ade.-
quate and well-controlled study de-
egcribed In §314.1268(b). A walver re-
quest under this section is required to
be svhmitted with supporting deocu-
mentation in an application, or In an

. amendment or supplement to an appli-

cation. The walver request ls required
to contain one of the following:

(1) An explanation why the appll-
cant's compliance with the require-
ment {7 unnecessary or cannot be
achleved;

(2) A description of an alternative
submission that satisfies the purpcse
of the requirement; or

(3) Other information justifying a
walver.

(b} FDA may grant a waiver if it
finds one of the following:

(1) The applican.'s complisnce with
the requirement 15 unnecessary for the
agency to evaluate the application or
complisnce cannot be achieved;

(2) The applicant’'s alternative sub-
mission satisfies the reguirement; or

(3) The applicant's submission other-
wise justifies a walver.

" ¢Collection of Information requirements ap-

proved by the Office of Management and
_ Budget under number 1910-0001)

150 FR, 7493, Feb, 22, 1985, s amended at 50
- FR 213238, May 23, 1985}

21 CFR Ch. | (4-1-£8 Edition)

Subpart C—FDA Actlon on
Applications

§314.100 Tlme frames for reviewing appli-
cations,

(a) Within 180 days cf receipt of an
application, the Food and Drug Ad-
ministraticn will review it and send
the applicant either an approval letter
under § 314.105, an approvable letter
under §314.110, or a not approvable
letter under §314.120. This 180-day
period is called the “review clock.”

(b) Durirg the review period an ap-
plicant may withdraw an application
under § 314.65 and later resubmit it
FDA will then follow the aame proce-
dure as If & new application were sub-
mitted. :

{c) The time period may be exiended
by muiual agreement between FDA
and an appiicant or, as provided in
§ 314.60, ua the result of a major
amendment.

$3i4.101 Filing an appileation.

(a) Within 60 days after the Food
and Drug Administration recelves an
applicatioh, the agency will determine
whether the application may be filed,
The filing of an application means
that FDA has made a threshold deter-
mination that the application s suffl.
clently complete to permit a substan-
tive review,

(h) 1f FDA finda that none of the
reasons in paragraphs (d) and (e} of
this section for refusing to fil» the ap-
plication apply, the agency will flie
the application and nctify the appit
cant (n writing. The date of filing will
be the date 80 days after the date
FDA received the application. The
date of flling begins the 180.day
period described in section 505(c) of
the act. This 180-day period is called
the “filing clock.”

{c) If FDA refuses to file the applica.
tion, the egency will notify the appli-
cant In writing and state thc¢ reason
under paragraph (d) or (e) of this gec.
tion for the refusal. 1f FDA refusea to
flla the application under paragraph
(d) of this section, the applicant may
request In writing within 30 days of
‘a2 date of the sgency's notification
an informal conference with the
agency about whether the agency

Food and Drug Administration, HHS

should file the application. If follow-

Ing the informal conference the appli-

cant requests that FDA tile the appil-

cation (with or without amendments
to correct the deficiencies), the agency
will flle the application over protest
under paragraph (b) of this seciion
notify the applicant in writing, and

review It as filed, If the application s

MMed over protest, the date of filing

will be the date 60 days after the date

the applicait Tequested the Informal
conference. The applicant need not re-
submit & copy of an appllcation that Is

[lled over protest. If FDA refuses to

file the application under paragraph

(e) of this section, the spplicant may

amend the application and resubmit it

"_ﬂm n..w.oqnn.wﬂw ﬂ_zhﬁwwo a determina-

er

be Do, section whether it may

(d) FDA may refuse to file an appit.
cation if any of the following -uumml-.

(1) The application does not contain
s completed application form.

(2) The application is not submitted
_.nunmm a::.B required under ¢ 314.50 or

(3) The application s incom
cause It does not on Its face nom_awwwwmu
formation required under section
muwh_wrﬂ”m.qaw. .M;. (4), ¢(8), and (8) or

0
P ¢ act and § 314.50 or

(4) The applicant fails
complets environmental Sna“zgcﬂ_wzw
which addresses each of the itemns
specified in the applicabie format
under § 25.31 of this chapter or fafls to
provide sufficlent Information to es.
Nwwﬁw w%wn ewro requested action Is

H categorical exc
§ 25.24 of this chapter., fusion under

(8) The application does not contain
i accurate and complete English
transiation of each part of the applica-
tion that Is not in English,

(6) The application does not contain
A statement for each nonellnical labo-
mtory study that it was conducted in
compliance with the requirements set
forth In Purt 88, or, for each study not
conducted in compliance with Part 58
A brief statement of the reason for s.m
" The sppileation d

¢ appiication does not
s statemant for each oEﬂEoo%nwwn—w
that it was conducted in compliance
with the institutional review board

L ]

§ 314.102

regulations in Part 88, or was not sub.
Ject to those regulations, and that it
was conducted In compliance with thn
_E..onuaa consent regulations in Part
60; or, if the atudy was subject to hnt
was not conducted in compliance: with
those regulations, the appileation does
not contain a brief statement of the
reason for the noncompliance,

(e) The agency will refuse to file an
wmwwowsoa if any of the following ap-

(1) The drug product that {s the sub.
ject of the submission is w_wom&w Mﬁw
ered by an approved application.

{2) The submissicn purports to be an
abbreviated appiication under § 314.50
but the drug preduct s not one for
which FDA has made a finding t1:nt
an abbreviated application is acerpln
ble under § 314.55(b). FDA will e p
copy of the application as a cltizen pe.
titiori under § 10.30 seeking a finding
under § 314.55 that an abbreviated np.
u:omzos Is acceptable for the drim
ﬂ_.%o &Mr and so notify the applicant in

(3) The drug product {s subject to -
censing by FDA under osum m.:w”___a
Health Bervice Act (58 Stat. 6832 nas
amended (42 U.B.C. 201 et 8eq.)) and
Subchapter ¥ of Chapter 1 of Title 21
of the Code of Federal Regulations.

(f) (1) Within 180 days after the dntc
of filing, plus the period of time the
review perlod was extended {f any),
FDA will either (1) approve the appli-
cation or (il) issue a notice of opporti.
nity for hearing if the applicant asked
FDA to provide it an opportunity for a
quﬂsw %%35 buvw_mpsos In response

vable le -
provable letter, fer or & not ap

(2) This paragraph does not v
applications that have cmmwucﬂm‘.z _w

drawn from FDA revi s
cant. ew by the aponli.

(60 FR 7493, Feb. 23, 1985 .
FR 16668, Abr. 26, 15881

§314.102 Communicatlon between 11y
and applicants,

(8) General principles. During thn
course of reviewing an applicatinn.
FDA shall communicate with app i
cants about scientific, medicrl, nnet
procedural issues that arige during the

ravatr meAanans .l

9i-d
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1M )
Zie written standard operating
& res required under
33011 shiail set. forth in suffi-
sinil the methods, materials,
vdules Lo be used in the rou-
wetion, cleaning, malntenance,
erlibration, and/or standardi-
i cquipment, and shall apecity,
pproprinte, remedial action to
3 in the event of fajlure or mal-
1 ot equipment. The written
1 uperating procedures shall
& the person responsible for
ormance of each operation,
ritien records shall be maln-
»f all Inspection, maintenance,
ealibrating and/or standardiz-
«ations. These records, contain-
dale of the aperation, shall de-
:hether the malntenance oper-
vere routine and followed the
i standard operating proce-
i¢ritten records shall be kept of
ine repalrs perfermed  on
end 28 a result of fallure and
stien. Such records shall decu-
ne nature of the defect, how
on the defect was discovered,
vy remecdial action taken in re-
to the defect.
by collection requirements ap-
)y the Office of Management and
inader control number 0810-0203)

0013, Dec. 22, 1878, an amended at
IR, Sepl. 4, 1987]

bpart E—Testing Facllities
Oparation

Standurd operating procedures.

v testing facility shall have
d operating procedures in writ-
ing forth nonclirical laborato-
¢y methods that management is
{ are adequate to Insure the
and integrity of the data gen-
n the course of a study. All de-
in a study from standard oper-
rotedures shall be authorized
udy director and shall be doc-
¢ in the raw date. Significant
; In established standard oper-
-ucedures shall be properly au-
} In writing by management,
lanaard operating procedures

mstrblished for, but not limit-
w following:

mal room preparation.

Jmal care.

TR SRR e s et -

(3) Receipt, identification, storage,
handling, mixing, and method of sam-
pling of the test and control articles,

(4) Test system observationa.

(5) Leuoratory tests,

(6) Handling of animals found mori-
bund or dead during study.

{7) Necropsy of animals or postmor-
temn examination of animals,

(8) Collection and identification of
specimens.

{9) Histopathology.

(10) Dsta handling, storage, and re-
trieval.

(11) Maintenanse and calibration of
equipment.

(12) Transfer, proper placement, and
identification of animals.

(¢) Each laboratory ares shaill have
immediately available Iaboratory
manuals and standard ~aﬂw0wﬂww.mm pro-
cedures relative to the laborstory pro-
cedures being performed. Published
literature may be used as & supple-
ment to standard operating proce-
dures.

() A historical file of standard oper-
ating procedures, and all revisions
thereof, including the dates of such re-
visions, shall b2 maintained.

{43 PR 80013, Dec. 22, 1978, as amended at
52 FR 33780, Sept. 4, 1877}

4 58.83 Reagenits and solutions.

All reagents and sclutions in the lab-
oratury aress shall be labeled to indi-
cate Identity, titer or concentration,
storage reguirements, and expiration
date. Deteriorated or outdated rea-
gents and solutions shall not be used,

§53.90 Animal care.

(a) There shail be standard operat-
ing procedures for the housing, teed.
ing, handling, and care of animals.

(b) All newly recelved animals from
outside sources shall be lgolated and
their health status shall be evaluated
in accordance with acceptable veteri-
nary medical pra tice,

Aow_ At the {nitiation of a nonclinical
laboratory study, animals shall be free
of any disease or condition that might
interfere with the purpose or oo:a_.nm
of the study. if, during the courss i
the study, the animals contract such &
diseese or condition, the diseased ani-
mals shall be isolated, if necessary,
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eane Or slgns of dizease provided that
such treatment does not Interfere with
the study. The disgnosis, suthoriza-
tions of treatment, descripiion of
treatment, and each date of treatment
shall be documented and shall be re-
tained,

{d) Warm-blooded animals, exclud-
ing suckling rodents, »2s2d in Iahorato-
ry procedures that require manipula-
tions and observations over an ex-
tended period of iime or In studies
that require the animals tc be re-
moved from snd retumed to their
home cages for any reason (e.g., cage
cleaning, treatment, ete.), shall recelv-
appropriate identification (e.g., tattoo,
toe clip, color code, ear tag, ear punch,
ete.). All information needed to apecit.
fcally identify each animal within an
animal-housing unit shall appear on
the outside of that unit, .

{&} Animals of di*ferent species shall
be housed in zeparate rooms when
necessary. Animals of tiic same ape-
cles, but used in different studies,
should not ordinarily be housed in the
seme room when inadvertent exposure
to control or test articles or animal
mixup could affect the outcoms of
either study. If such mixed housing is
necessary, sdequata differentiation by
space and {dentification shall be made.

(f) Antmasl cages, racks and accessory
equipment shall be cleaned and sani-
tized at appropriate intervals,

{g) Feed and water used for the ani-
mals shall be anajyzed perlodically to
ensure that contaminants known to be
capable of Interfering with the study
and reasonably expected to be present
in such feed or water are rot present
at levels above those specified In the
protocol. Documentation of such anal-
yses shall be maintained as raw data.

(h) Bedding t'sed In animal cages or
pens shell not interfere with the pur-
pose or conduct of the study snd shall
be changed as often as necessary to
keep the animale dry and clean.

(i) If any pest control materials are
used, the use shall be documented.
Cleaning and pest control materials
".Mwﬂ posnomla_.o with the study shall not

used,

(Information collection requirements ap-
proved by the COfflce of Management and
Budget under control nurmber 0010-0203)

L1d L6 QUULS, LIRC, 44, AVIY, &S amended at
52 FR 33780, Bept. 4, 1587

Subpart F—Test and Control Articles .

§ 68,108 TOYt: SRl fOMPol Artteld ehdrae:
terisatione - =

{(a) The identity, strength, purity,
and compceition or other characteris-
tics which will appropriately define
the test or control article shall be de-
termined for each hatch and shall be
documentzd. Methods of synthesis,
fabrication, or derivation of the test
and controt articles shall bhe document-
ed by the sponsor or the testing facili-
ty. In thoae cases where marketed
products are used as control articles,
such products will be characterized by
their labeling.

(b) The stabllity of each test or con-
trol article shall be determined by the
testing facllity or by the sponsor
either: {1) Before study initiation, or
{2) zoncomitantly according to written
standard operating procedures, which
provide for perjodic analysis of each
batch.

(¢) Each storage contalner for a test
or control article shall be labeled by
name, chemical abstrast number or
code number, batch number, expiia-
ticn data |f any, and, where appropri-
ate, storage conditlons necessary to
meintain  the Identity, strength,
purity, and composition of the test or
control article. Storage containers
shall be assigned to a particular test
article for the duration of the study.

{d) For studies of more than 4 weeks’
duration, r@serve samples from each
hatch of test and control articles shall
be retained for the period of iime pro-
vided by § 58.196.

(Information collection requirements ap-
proved by the Office of Management and
Budget under control number 0818-9203)

[43 FR 60013, Dec, 22, 1978, a8 amended at
82 FR 33781, Sept. 4, 1987

§58.107 Test and control srtiele handling.

Procedures shall be established for a
system for the handling of the test
and contro! articles to ens 1re that:

(a) There is proper storage.

{b) Distribution 12 made In a manner
designed to preclude the poasibliity of
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25 Retroactive environmental cor=id-
“eration.

) FDA may consider the need for
saring an EIS for an existing FDA
tation, approval, or other action,
sther or not previously subject to
ironmental analysis, when there i3
information before the agency
1 suggests that the action may aig-
cantly affect the quality of the
nan environment,
1 If FDA notifies sn applicant or
itloner who obtained an existing
A approval that new information
gests that the approval may have
uicant environmental effects and
t an EA i3 therefore required, the
Heant or petitioner shall submit an
as described in § 25.31 for the ap-
val. A notification under this para-
ph will be in writing.

Subpart C—Preparation of
Environmentol Documents

.30 Content and format.

1) Sections 26.31 through 26.34 de-

ibe thie environmental documents

L may be required in the course of

s agency's consideration of the envi-

uanental gspects of an action. These

tions delineate the relavionships of

s¢ documents w each other and

4r purpose, contents, and format.

dittonal nformation concerning the

«are and scope of information that

applicunt or petitioner shall submit
an cnvironmental document may be
.pined on a case-by-case basis from
» orceau, natlonal center, or other
ice of the agency having responsi

ity for the actlon that {s the subject
the envirenmental evaluation, Ap-
¢ants and petitioners are encour-
wd 1o submit proposed protocols for
vironmentai studies for technical
Jew by agency staff. Applicants and
titioners also are encouraged to con-
It upplicable FDA environmental as-
sstuenit technteal guides, which de-
vile prolocols for environmental
udies and discuss the Interpretaticn
Sulls,

W) Dada und information thai are
suterted Irom disclosure by 18 U.8.C,
HI5 or 21 U.S.C. 331¢§) or 360i(c) shall
wt Lu included in environmental doc-
bty prepared under this part.

When fuch data and information are
pertinent to the environmental review
of a proposed action, an applicant or
petitioner may submit such data and
informaiion separately as a confiden-
tial section of the application or peti-
tion, but shall surrmarize the confi-
dential data and Information in the
environmental document to the extent
possible.

82531 Envircnmenta! sssessmeni for-

(a) As defined by CEQ in 40 CFR
1508.9, the EA Is the public document
in which environmentatl and other per-
tinent information on & proposed
action are presented, providing a basis
for the agency's determination whetl.-
er to prepare an EIS or a FONSL, ..

(b) An EA shall be prepared in the
format presented in this section for
each action not categorically excluded
in § 25.24. The EA shall be a complete,
objective, and well-balanced document
that allows the public to understand
the agency's declsion,

(¢) Consistent with 40 CFR, 1500.4(}))
and 1502.21, BA's may Incorporate by
reference information presented in
other decuments that are available to
FDA and to the public.

R25.81a Environmental assessment for
proposed approvals of FDA-regulated
preducta—Format 1.

{a} Fnr proposed actions to approve
food or color additives, drugs, biologl-
cal products, animal drugs, and class
111 medies! devices, and to affirm food
substances as generally recognized as
sale (GRAS), the applicant or peti-
tioner shall prepere a: environmental
assessment in the following format:

ENVIRONMENTAL ASSESSMENT

1. Date:

2. Name of applicanl/petitioner:

3. Address:

4. Description of the propoted aciion:
Briefly describe the requested approval;
need for the actlon; the locationz where the
products will be produced; to the exient pos-
sible, the locations where wﬁa u..mooca-uuﬂu—
be used and disposed of; an e types -
vironments present at and sdjacent to those
locations.

8. Identificalion of chemical ueo&naoo..
that are the subject of the ~roposed action:
Provide complete nomenciature, CAS Rex.
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No. (if avallable), molecular weight, struc.
tural formulae, physica: description, scidi-
tives, and impurities. This Information Is re-
quired to be adequate to allow sccurate jo-
cation of data about chemicals in the scian.
tiflc literature and to silow identification of
closely related chemicals.

8. Introduction of subs’ances into the en-
vironment For the site(s] of production: list
the substances expected to be emitted; state
the controls exercined; Include a citation cf,
and statement of corapllince with, appifca-
ble emissions requiremenis {including occu-
pational) at the Federsl, State, =nd local
levei; and discuss the effest the approva! of
the proposed actlon will Fave upon compli-
ance with current emissions requirements at
the produciion site(s). Throiigh use of cal-
culations and/or direct measures, estimate
to the extent possibie the quantities and
concentrations of substances expected to
enter the environment as & result of use
and/or disposal of producis atfected by the
acticn,

T. Fate of emitted subsiances in tha envi-
ro-ment’ Predict environmental concentra.
tions of and exposures to substances enter-
Ing the environment as a consequence
«direct or indirect) of the use and/or dispos-
al of the products affected by the action for
the following environmental compartments,
Including consideration of the major envi-
ronmental transport and transformation
proceases Involved:

(a) Alr—takfag into account, to the.extent
poaaible, frclors such as volatilization, pho-
tochemlics! and chemical degradation, rain-
out, ang dispersion;

«u) Freshwater, estuarine, and marine eco-
systems—t(aking into account, to the exte i
posaitle, factors such as chemical an” tlo-
logical degradsilon, exchange bet . cen the
water column and sediments v'a sorption/
desorption and blological prriesses, accumu-
Iation in animals, plants, and other orga-
nisms, introductlons aue to rainfall and
losses due to volat" izetion;

(c} Terrestris! ecosystems—taking irto ac-
couni, to th< extent possible, factors such as
chemica' and blological degradation, 80TD-
tion/<esorption and leaching in solls, accu.
muiation in anhbnals and plants, Introduc-
«ions due to rainfall, losses due to volstiliza-
tion, and entry into groundwater.

8. Environmenlal effects of released sub-
stances: Qiven *h» information developed
on the introduction (item 8) and fate (item
7) of substancet which would be released as
& consequence of the use and/or disposal of
the products affected by the actlon, use any
celevant toxicological data or other appro-
priate measures to predict, to the extent -
plicable, effects on animals, plants, humans,
other organisma, and effects at the eCcosys-
tem-level in each of the environmental com.
partments listed in item 7. ..

9. Use of rezources and energy: Specify-the
natural resources, Inctuding land use, miner-
als, and energy, required to produce, trans-
port, use, and/or dispose of a given amount
of any product which Is the subject of the
action, including the resources and energy
required to dispose of wastes generated
Irom production, use, and/or disposal. Ef.
fects, If any, upon endangered or threatened
specles and upon property llsted in or eligl-
ble for-listing In the Nsational Reg!ster of
Historic Places must be discussed.

10, Mitigation measures: Descrite meas-
ures taken to avoid or mitigate potential ad-
verse environmental impacts assoclated with
the proposed action.

11. Alternatives lo the proposed action: 1
potential adverse environmental impacts
have been ldentified for the proposed
action, describe in detaf! the environmental
impact of all reasonabie alternatives to the
nroposed action tincluding no action, and (n-
cluding measures that FDA or another gov-
ernment agency could undertake as well as
those the applicant/petitioner would under-
take). Describe particularly those alterna-
tives that will enhance the quality of the
environment and avoid some or ali of the
adverse environmental impacts of th: pro-
posed action. Discuss the env':onmental
benefl*s and risks of this proposed action.
Disciss the envirenmerial benafita and
risks of esch alternatth e,

13. List of prerureri: Those persons pre-
paring the a~>essment together with their
qualificatizas (expertise, experience, profes.
sfona! .isciplines} shall be listed. Persons
an agencies consulted shall also be iisted.

13. Certification: The undersigned officiai
certificg that the Information presented is
true, accurete, and complete to the best of
the knowledge of the firm or agency respon-
sible for preparation of the environmentsl
pasessment,

{Date)

(Signature of responsible officlal)
(Title)

14. References: List complete cltations for
all referenced material. Coples of referenced
articlez not generally available should be at-
tached.

18, Appengiosy’ (ANDet> sunnnery trms
(e.g.. structural formula, vapor pressure,
water solubllity, n-octanol/water partition
coefflcient, blodegradetion hajf-life, LCy for
each species tested, ete.),

(b} Test reports (for vach experiment: re-
search objective, experimentsl design and
procedure, all data relevant to Interpreta-
tlon of the tast result g'ven In item 15(a),
sainpie calculations and statistical snalyses).

(b FDA has determined that, for
the following actions, certain r.auire-
men=s of the environmental a.-sess-
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ZOLPIDEY TARTRATE R.S.
( SL 80.0750-23 N )

~Batch 3 TOTS0.0236.06

ﬁ Control : 4507
; « ARESULTS «EPECIFICATIONS
’ Description complies Off - white crystalline powier
4 o
- Identification i
;' . A . IR spectrum complies R.S.
ﬂ . B . UV spectrui conplies R.S.
(-\ . Absorbance : A tm
» at nm ~
¢ nm >~
b
- c . TcLoCa COII;‘IIGS Ros-
J.: - D . éonplies Tartrates
Tests
v . Clarity and colour of the complies A %/ cmat e
solution nm .
.. Optical rotation -
. pH
. Related substances (X)
Major impurity less than Not more than
i Other individually jess than Not more than
. Heavy metals (ppm) less than Not. more than
. Water content (X) Not more than
. Residue on ignition (%) null Not pore than

Residual solvent’ methanol (X)

"‘ A;say (X)
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« Of alcodol (tartrate anion)
« C1,, R
* 72
. ﬂ!
o OnD amide
e out of plana dending of adjacent hydiogens
et ths nhenyl ring.
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Chenical Multiplicity Nusber of Attridution
shift (ppm) : protons
Broad singlet 1 k-5
AA* part of an 2 ef - 11,
AA'XX' system . cx-13
Doudiet (J ~ ¢ Bz} 1 -8
. XX’ part of an 2 CE - 12,
AAXX' system CK - 14
Doutlet of doublets 1 cx -7
(Jes$ R
and = 1.6 Ix) ’
Singlet 1 CI protoa of
ene-belf
equivalent of
tartrate enion
Singlets 2 CE; - 16
'] 2 siaglets é CEy - 18,
: iy - 19
¢ singlets é Tiy - 13
and CEy = 6
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a/e Intensity relative Presumed structure
to base peak (2)
307 11.8 ’ Molecular fon (M°%)
235 100 (M-{(ca3)aNCO) )¢
219 8.2 [mt(a;)gmolml*
92 4.3 ﬁ? '
u?t
72 13.6 (CH3)2R-Cx0*
\ 65 12.9 . CLuaN*
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el IVESTIGATIONAL FORMRATIONS USED IN CLINICAL STUDIES VITH FOLPIEN ™

PG.1
NOA LOCATION'
’ . Study Dosage Form {Formulation™=|Strength 4ot Wo, |(PK | Phn | Ct | Wt
LSHO1 Capsule A 10 mg |LP12706 X
Capsule A 20 mg |LP12707
LSHOZ2 Capsule A 2.5 mg {LP12B04 X] X X
Capsule A 10 mg |LP12706
Capsule A 20 mg |LP12707
LSHO3 Capsule A 10 mg [LP12706 X S
Capsule A 20 mg |LP12707 _ . S -
\ LSHO4 Capsule A 10 mg |LP12706 X g |
Capsule A 20 mg {LP12707
)
! LSHOS Capsule A 10 mg {LP12706 X X
Capsule A 20 mg {LP12707
‘ LSHO6 Capsule A 20 mg |LP12707 Xy
LSHO? Capsule A 10 mg |LP12706
Capsule A 20 mg |LP12707 X X
LSHC8 Capsule A 2.5 mg |LP12604
g Capsule A 10 mg |LP12706 & X X
' KLZ05-01C*
Capsule A 20 mg [LPI2N ' &
XCv05-01C*
LSHO9 Capsu'e A 2.5 mg |LP12804 X X
Capsule A 10 mg ILPL2706
Capsule A 20 mg |LP12707
LSH11 Capsule A 2.5 mg |LP12706 X X
Capsule A 10 mg [LP12B04
Capsule A 20 mg [LP12707
“Code: PK= Pharmacokinetics; Phme Clinical pharmacology: Ct= Contrclled trial; S
Uct= Uncontrolled trial . N
* -New synthetic process wr _cormslutions can be found following tables
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G, 2
MDA LOCATIOK™
Study Dosage Form | Formulation [$trength {-tot %o. |PK | Pim | Ct | UCt
L5H12 Capsule A S mg {DHVOS-01A4] X
OHV0S-02A
tSH13 Capsule A S mg |DHV0S-01A*) [Dryg Abuse. [tem 8]
Capsuie A 10 mg {KLZXS-01C*
Capsule A 20 mg XCvos-0ic*
LSH14 Capsule A 5 mg |0HV0S-02A | [Cryg Abuge, Item 8)
Capsule A 10 ng |KLZO5-0IC*
Capsula A 20 mg IXCVOS-DIC*
. {LsH1S Capsule A 5 mg |0HVO5-02A |([Dreg Abuge. Ijem E]
Capsule A 10 mg [KLZOS-0IC™
Capsule A 20 mg |XCVOS-QIC*
LSH16 Capsule A S g [DHVOS-02A | [Orgg Abuge, Item 8]
Capsule A 30 mg |XCVOS5-0IC™
LSH17 Capsule A 5 mg [DHVDS-D1AL] X | X
DHVO5-02A SN §
Capsule A 10 mg |KLZO5-01C*}. -
LSHIY Capsule A S mg {0UVOS-01ALT X 4
DHVOS5-02A
Capsule A 10 mg |KLI05-01C
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PG.3

NOA LOCATION'
Study | Protocol ¢ | Dosage Form | Formulation [Strength | gt So. + P | Ct | uCt
Albin 1FR24 Tablet C 20 mg {LP12565-E
Apoil 11FROS Capsule A 20 mg |LP12299 X
Bercoff IFR20 Capsule A 20 mg JiLP12208 X
Blatrix IFR13 Capsule A 5 mg |LP12068 X
Capsule A 10 mg (LP12202
Capsule A 20 mpy |LP12113
Borbe ly 1CHO3 Capsule A 10 mg [LP13123 X
Capsule A 0 mg |LP13125
Bouchet IFR12 Injectable 8 5 mg/5 m1|LP1229S X g
Napy le :
Cirignottal 111706 Capsule A 20 mg JLP12299 X
Colle IFR42 Tablet. C 10 mg {LP13118-E X
Coile IFR4S Yablet c 10 mg [LP13118-€ X
Coilignon ilgco2 Tablet o 10 mg {TGB 20-04A X
Coupez 1BEOL Capsuie A 5 mg |LP12006 X
: Capsuie A 10 mg {LP12005
Capsule A 20 mg {LP11948
Coupez 1BEQ2 Capsule A 20 g |LP12113 X
Couper 1BEO4 Capsule A 20 my |LP12299 X
Coupez ]11BEOIL Capsule A 20 mg {LP12299 X | X
Court IFROS Capsule A 20 mg [LP12208 X
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PG, 4
NDA LOCATION® -
study | Protocol # | Dosage Form | Formulation |strengtn | GBtMOFYPK prm |t {uee |
Ooyard 11F15 Capsule A 2.5 mg |LP12718 x 1
Capsule A § mg {LP12323
’ Capsule A 7.5 mg |LP12719
Capsule A 10 mg |LP12298
Capsule A 12.5 mg {LP12766
Capsule A 15 mg |LP12428
Dupuy T1T1IFRQ7 Capsule A 10 mg |LP12298 X
Capsule A 20 mg {LP12299
Tablet c 20 mg |LP12599-E
‘ Emeriau [FR2S Capsule | A 0mg [LP12203 | X | X
fmerisu 11FROS tapsule A 5 mg {LP12323 x 1 Ix
Capsule A 10 mg |LP12298
Capsule A 15 mg |LP12319
Capsule A 20 mg |LP12299
Capsule A 25 mg [LP12320
Capsule A 30 mg {LP12300 _
Emerisu {11FR10 | Capsule A 10 wg |LP12607 x | x
Capsule A 20 mg ILP12299
fFerreri 111FROL Capsule A 20 mg |LP12608 X
Feuerstein| 1FRO4 Capsule A 10 mg fLP12111 X
- Capsule A 20 my °LP12113
forette IFR34 injectable 8 1 mg/ml  JLP12295 X X
le
Tablet c 10 mg |LP12456-E
Forster ICHOS Injectable 8 5 wg/ml  |LP13043 X] X
Arpule
Gaillard 1CHO1 Capsule A 10 mg| LP12111 X
Capsule A 20 mg| LP12209
Grilliat 1FR22 Capsule _ . A 20 mg| LP12299 X .
Hamdy 116808 Capsule A . 10 mg| P12111 X
Capsule A 20 mg| LP122C8 ,
!
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PG.S
NOA LOCATION*
Study Protocol ¢ | Dosage Form | Formulation |Strength iﬁ‘o-LPK Ptm | Ct I xt
F : Harvengt 1BEQ3 Capsule A 20 mg| LP12209 X|] X
Harvengt 1BEQS Tablet C 20 mg) LP12599-E| X | X ]
Herrmann 1IGED6 Capsule k <0 mgl LP12299 X X
Kumner 11GEQ2/03 | Capsule A S mg| LP12323 X X
Capsule A 10 wmy| LP12298
Capsule A 15 my| LP12319
Capsule A 20 mg| LP12229
, ~ Capsule A 25 mg| LP12320
Capsule A 30 my| LP12300
Capsule A 35 =5 LP12321
Capsule A 40 mgy| LP12301
Kunst ler 1118E0) Capsule A 20 mg] LP17299 X iK
Kurz IFR38 Tablet ¢ 10 mg| (P12558-E| X | x |
Lambert IFRO8 Capsule A 10 mg| LP12202 | X
Lambert IFR2) Capsule A 20 mgi LP12209 | X | X
Laxenaire | 11FRO6 Capsule A 15 mg| LP12319 X X
Capsule A 30 mg} LP12300
b Lemercier 11FR17 Tablet C 20 mg| LP12565-E X
L{ebau 111GE02 Tablet c 20 =g| LP12666-E X ) ¢
L tnden 111GE0) Tablet (s 20 mg| LP12666-E X
Lerizio 111101 /02 Capsule A 10 mg] LP12202 X X
Capsuie A 20 mg} LP12113
Ltortzio 111704 Capsule A 20 mg| LP12299 X X
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PG.6
NDA LOCATION®
Study Protocci # | Dosage Form | Farmulation WotNo Pt uct
Haarek IIFRIG Capsule A LF12299 X
Maarek ITIFR11 Tablet C LP12643-E
Maggioni JIIITO3 Capsule A LP12299 X
Maillard |IFR27 Capsule A LP12478 X
Capsule A LP12209
MHeyer IFR39 Tablet c LP12558-E X
Mont TR0 Tahlet C 1.P12558-E } 4
Nicholson {1GRO2/08 Capsule ’ A LP12202 X
Olive IFR31 Tahlet c LP12572-E
Oswald 116801 Capsule A tP12ill X
Capsule A LP12209
Pacifict |l1ITO! [NAp - SEE
REPCRY ]
Pagot I1IFRO4 Capsule A LP12603
Perret L1FRO1 Capsule A tP12ill X
Capsuie A LP121744
LP12198
Pointel IFR43 Tablet C LP13118-E X
Injectable 8 LP13042
Avpule
fRieyre  |11IFRI: Capsule A LP12299
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PG.7
NOA LOCATION'
Study Protocol # | Dosage Form | Formulation [Strength ﬁt-lo." Phm | Ct | Ct
Richens 1GB03 Capsule A Smg | LP12323 X
Capsu'le A 10 oy | LP12298
Capsuie A 20 mg | LP1229S
Rizzo 111708 Capsule A 10 mg | LP12298 1 X
Capsule A 20 mg § LP12299
Roger IFR10 Capsule A S mg | LP12068 X X
Capsule A 10 mg | LP12202
Capsule A 20 mg | LPI2113
Capsule , A 30 mg | LPI2277
Roger 111FRO8 Tablet ¢ 20 mg | LP12599-€ X X
Roger I11FR1B Capsule A §mg | LP13122 X X
Capsule A 10 mg | LP13123
Rulliere |(IFROL Capsule A 20 mg | LP12299 X
Ruther  |1GEOL Capsule A 10 mg | LP12202 - x 1x
Capsule A 20 mg | LPI275) -
Shaw 116810 Capsule A 10 mg | LF12298 X
Capsule A 20 mg | LP12299
S tmon IFR29/35 Capsu le A 20 my | LP12239 X
Terzara 14102 YTablet C 10 my { LP12558-E * X
Thebault | IFROZ Capzule A 20 mg | LP12113 X
Thebault |IFRO3 Capsule A 20 mg | LP11943 X
Thebault |TFRCE Capsule A 20 mg | LP12i13 b 4
Thebault  IFRD9 Capsule A 20 my | LP12209
Thebault {IFRI Capsule A 20 mg | LP12113
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PG.8
A LocA oN |
Study Protocoi I Dosage Form | Formulatfon |Strength | Xot h.;iﬂ( Phm | Ct tl:t'l
Thebauit IFR17 | Capsule A 20 mg | LP12113
Thebau it [FR23 | Capsule A 20 mg | LP12299 X
Thebau it IFR30 Tableg c 20 mg | LP12666~E
Torhutst 11601 ' Caosuie A 15 mg ; LP12224
Capsule A 30 mg | LP12357 F e
Valla LIFNO2 Capsule A 10 mg | LP12111 X
Lapsule A 20 mg | LPI12113
Yandel IFR26 l Capsule ~ A 20 mg | LP12299 X
Vande i IFRZB . Tablet C 20 mg | LP12565-E X
Warringtony 16301 * Capsule A 0 mg | LP12299
VWerrington] 1GBOS Capsule A 20 mg L LP12299 X
Varrington} [GBOS Capsule/Tab lef AJC 10 mg | LP12607 X
Tablet c 20 mg |LPI2S572-ER
LPL2465-E
Injectable B 1 my ml | {P12295
Ampis le
Wheat Tey 1115801 Capsule A 10 mg | LP12111 &
LP12202 X |X
Capsule A 20 mg | LPI2113 &
LP12209






