2320 Scientific Park Drive
Wilmington, NC 28405
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| s‘"M\ CINTERNATIONAL R © Fax: 1.910.815.2300
£ Coa . 1.800.575.4224

August 29, 2001

Dockets Management Branch

Food and Drug Administration (HFA-305)
5630 Fishers Lane

Room 1061

Rockville, Maryland 20852

RE: SUITABILITY PETITION

Dear Sirs;

The undersigned submits this petition, pursuant to 21 CFR 10.20 (and in the format specified in

21 CFR 10.30), in accordance with the regulations at 21 CFR 314.93(b), to obtain. permission

from the Commissioner of Food and Drugs to submit an abbreviated new drug application for a
- drug product which is not identical in strength to the listed drug.

A. Action Requested QJ
The petitioner requests that the Commissioner take into consideration the evidence presented

here and grant permission to submit an abbrevnmaéﬁ new drug application for a drug product
higher in strength than the rcference listed darug

B. Statement of Grounds
NDA 016-324 for the reference listed drug (Imuran®) currently lists only 50 mg strength oral
tablets. In the Dosage and Administration section ef'the turrent package insert the maximum
recommended dose for patients diagnosed with Rheurhatoid Arthritis is 125 mg to 250 mg per
day. For those patients who have had Renal Hommraﬂsplamptauon the other approved indication
for this. drug, the initial dose can vary between 150 mg and 500 mg per day. In concurrence with
the labeled dosing regimen and as a convenience tothe: patient, we wish to propose tablets of the
additional strengths of 75 mg and 100 mg. -

Although the requested strengths for the proposed producL are higher than the currently approved
strength for oral administration they are significantly lower: than the dosing recommendations in
the approved labeling.
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In support of this petition, the following information is provided for consideration:

A Summary of Product Information for our approved ANDA (75-252) for Azathioprine

Tablets USP, 50 mg. This information highlights significant areas and changes made for -,

the purpose of developing the proposed 75 mg and 100 mg products. In accordance with
21 CFR 314.93(d)(1) information is also included to demonstrate that the active
ingredient, Azathioprine, meets cUSP specifications and therefore is of the same
pharmacological and therapeutic class as that of the reference listed drug. (See
Attachment I).

In accordance with 21 CFR 314.93k(d) the listed drug has been identified as Imuran®
(NDA 16-034) and a copy of the proposed labeling for the subject drug product and a
copy of the approved labeling for the listed drug are included. (See Attachment II).

In accordance with 21 CFR 314.93(d)(2), information is included to show that the drug
product can be expected to have the same therapeuuc effect as the reference listed drug
when administered to patients for each condition of use in the refeirence listed drug’s
labeling. A summary of an Open-Label Randomized Single-Dose Bioequivalence Study
of 100 mg Azathioprine Tablets and Imuran 50 mg Tablets under Fa%ting Conditions is
provided for consideration. (See Attachment HI)‘.

A d1ssolut10n study was performed on the proposed drug products and on Imuran 50 mg
Tablets. The comparative results are presented here. (See Attachment IV)

Stability data is being provided to demonstrate that the product is expected to be stable
over the proposed shelf-life. (See Attachment V).

C. Environmental Impact

A claim for categorical exclusion of the reqmrements for an environmental 1mpact assessment is
made pursuant to 21 CFR 25.31.

D. Economic Impact

Pursuant to 21 CFR 10.30(b), economic impact information is submitted only when requested by
the Commissioner. This information will be prov1ded if so requested.

E. Certiﬁcation

The undersigned certifies, that, to the best of his knowledge and belief, this petition includes all
information and views on which the petition relies, and that it includes representative data and
information known to the petitioner which are unfavorable to the petition.




Pursuant to the regulations in 21 CFR 10.20, this petition is being provided to the Dockets
Management Branch in Quadruplicate. If you have any questions, please feel free to contact me
at the above address or by telephone at (910) 254-7027, by facsimile at (910) 815-2337 or by
internet e-maﬂ at Wayne Whittingham(@aaiintl.com.

Respectfully Submitted,

an
Wayne L. Whittingham
Regulatory Affairs Professional

Enclosures
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Summary of Product Information
‘Drug Substance
Source
wi\ﬁ/'Iaﬁlifac;turer Fine Chemicals Corporation 10119
P.O. Box 253 ' 1
Eppindust 7475
Cape Province
South Africa o ]
U.S. Agent Ceres Chemical Company Inc. N/A
3 Gannett Drive
White Plains, New York 10604
Specifications
Raw Material Specification ‘ RM-00932
| SUBJECT: Azathioprine (Micronized) USP+
MANUFACTURER: Fine Chemicals Corporation

{ Particle Size

Appearance 25481 *Pale yellow powder ..
Identification ‘ : : v ‘ ' ) ;

IR: cUSP The infrared absorption spectrum of the test preparation
exhibits maxima only at the same wavelengths as that of a
similar preparation of the coxrcspondmg USP Reference

; Standard.

TLC: cUSP | The principal spot in the test ‘preparation chromatogram in the
test for Limiit of . Mercaptopurme shows the same Rf value as
that obtained with the solutlon of Azathmprme reference

L . standard )
Acidity-or Alkalinity - cUSP 20:0 mL of the filtrate requxres for neutralizatlon ‘
NMT 0:10 mL of 0.20 N hydrochloric acid or
v v NMT 0.10 ml, of .20 N sodlum hydroxzde ;
" | Loss on Drying CUSP NMT 1.0%
Residue on Ignition cUSP 1 NMT 0.1% ; v
Organic Volatile Impuntles cUSP 1 Chioroform: o NMT 60 pglg
Method IV 1;4-Dioxane: ' ‘NMT 380 pg/g
' Methylene Chloride: NMT 600 ug/g
{ Trichloroethylene: . NMT 80 ug/g
Residual Solvent cUSP Chloroform: T NMT60pg/g
1 {OVL, Method IV) ' ‘
Related Substances ; , . Lo ,

TLC: 19838 5-Chloro-1-methyl-4-nitroimidazole (CMN): NMT 0.5%

~ 6-Mercaptopurine: ' NMT 1.0%

5-Amino-1 -methyl-4-‘nitroimidazole (AMN): NMT 0.5%

HPLC 54393 IN N’-dxmethyloxa:mde {DMOy: ’ NMT 0.5%
| Hypoxanthine : NMT 0.5%

-(6’—Purmyl)—é-mcrcaptopunne NMT 1.0%

Each unknown xmpunty NMT 0.1%

TOTAL (TLC+HPLC) NMT 2.0%. : ) ‘

Assay ‘ - cUSP 98.0% - 101.5% of" C9H7N702$ calculated on the dried basis
19867 90%'<25 um




ANDA 75-252 , ’ ' o AAI International
Azathioprine Tablets USP, 75 mg & 100 mg August 29, 2001
' ‘ Suitability Petition

T

The information provided in the table above demonstrates that the active ingredient, Azathioprine, is of
the same pharmacological and therapeutic class as that of the reference listed drug. We therefore believe
that we are in compliance with the requirements of 21 CFR 314.93(d)(1).

Drug Pfoduct

'Manufacturer

Manufacturing, in-process testing, AAIT International

| packaging and labeling Manufacturing Services Division
| 1726 North 23 Street
; Wilmington, North Carolina 28405
Release testing of active and inactive | AAI International
| ingredients, in-process testing, packaging | Manufacturing Services Division
| component testing, finished product 1726 North 23™ street A
{ testing, and stability evaluations Wilmington, North Carolina 28405
. and/or
AAI International
1Lab A

Route 6, Hall Drive
Wilmington, North Carolina 28403

AAI International

LabB

| 1206 N 23" Street

| Wilmington, North Carolina 28405

AAT International

LabC :

6101 Quadrangle Drive
Durham, North Carolina 27514

AAI International
3 Silverline Drive, Route One
North Brunswick, New Jersey
‘ 108902
Stability samples storage AAI International
; ' ' ‘ Stability Services
1 3101 N. Kerr Avenue
Wilmington, North Carolina 28405
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Master Manufacturing Formulae
Strength 50 mg 75 mg 100 mg
Batch Size 180,000 tablets _ 110,000 tablets 110,000 tablets
Ingredient and Qty. per “Qty. per % Qty. per Qty. per % Qty. per Qty. per %
Test Standard unit (mg) batch (g) unit (mg) | batech(g) | ~ unit (mg) | batch (g) i
Azathioprine (Micronized), USP . 50.00 9,000 | 20.00 | 15001 8,250 1 20.00 | 100.00 11,000 |- .20.00
Lactose Monohydrate, NF " 140.00 25200 | 36,001  21000] 23,100 | 56,00 280.00 .30,800 |~ 56.00

[ Starch 1500°TM 25.00 4,500 | 10.00 37.50 | 4,125 | 10.00 50.00 5,500 | 10.00

1 (Low Moisture, Pregelatinized) - R N R ; - _
Povidone, USP N . 625 L125 | 250 938} 1,031.25 2.50 12.50 1,375 1 2.50
Cotn Starch, NF _(StarRxw) -26.88 4,837.5 | 10.75 4032 4,43438 1 1075 53.76 59125 | 10.75
Magnesium Stearate, NF 1.25 2251 0.50 1.87 20625 0.50 2.50 275 0.50
(Impalpable Powder) FCC , 1 : _ ,
Stearic Acid, NF 062 1125} 025 0.93 | 103.12 1 025 1.24 - 1375 0.25
Total . 250.00 ~ 45,000 | 100.00- 375.00 41,250 | 100.00 500.00 55,000 | 100.00
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Manaufacturing Process

The manufacture involves a wet granulation and is performed exactly as-described in our approved
ANDA with the following exceptions:

75 mg Tablets

Tooling 0.3750” x 0.3993” triangle shaped tooling, 75 mg emboséed on the upper punch
with a bisect between 75 and mg, lower punch embossed with “N> -

In-Process Controls

Limits | Target Specifications
Individual Weight (mg) - 375 | 360-390
Individual Hardness (kp) 9.0 | 6.0-12.0
Individual Thickness (in.) |+, 0210 *{ 0.200—0.220
100 mg Tablets
Tooling 0.3750” x 0.5625” diamond shaped tooling, 100 mg. embossed on the upper

punch with a bisect between 100 and mg, lower punch embossed with “N” o

In-Process Controls

Limits B ‘ Target | Specifications
Individual Weight (mg) | 500 480 - 520
Individual Hardness (kp) 1.0 § . 75-145
Individual Thickness (in.) 0.210 . 0.200—0.220

Specification

Test . Method | - Acceptance Limit

Appearance 25481 50mg: Yellow, capsule-shape tablet with debossed “GG 210” and

central score between the “GG” and “210” on one face.

75mg: Yellow, triangle-shaped tablet with debossed “75 mg” and
central score between the “75” and “mg” on one face. Debossed
“N” on other face.

100 mg: Yellow, diamond-shaped tablet with debossed “100 mg” and
central score between the “100” and “mg” on one face.
Debossed “N” on other face.

Identification (TLC) 17029 The R; value of the principal spot obtained from the test solution
‘ corresponds to that obtained from the Standard solution.

| Dissolution 1 23735 NLT 75% (Q) in 30 minuites
I Content Umform1ty 18987 Meets cUSP requirements
Assay | 19149 | 93.0% - 107.0% Label Claim ,
Related Substances | 19149 Known Impurity: ' NMT 1.0%
Unknown Impurity: NMT 0.1%
Total (known + unknown): NMT 2.0% .
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Azathioprine Tablets USP, 75 mg & 100 mg - August 31, 2001
Suitability Petition

Container/Closure
Quantity/Strength | Component Description
Bottle Cap _ Coil
15 Tablets 50 cc HDPE Round, White (33/400) | 33/400 CR Cap with Foam Seal | Low Moisture
(75 mg and 100 mg) and P5-22 Liner ‘ Polyester Cotil,
12 g/yard
100 Tablets (50 mg) ‘ _
100 Tablets 120 cc HDPE White Wide Mouth 38/400 CR Cap with Foam Seal
(75 mg and 100 mg). | Round (38/400) - 1 and PS-22 Liner »
1000 Tablets 750 cc HDPE, White Wide Mouth 53/400 CT Cap with Foam Seal
(75 mg and 100 mg) | Round (53/400) and PS-22 Liner
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Azathioprine Tablets USP, 75 mg & 100 mg August 29, 2001
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Labeling
Introduction

In accordance with 21 CFR 3 14.93(d) the listed drug has been identified as Imuran. A copy of the
proposed labeling for the subject drug product and a copy of the approved labeling for the innovator
product are included here.

The proposed drug products will be packaged in the following packaging sizes:

. 15 count bottles
100 count bottles
1000 count bottles

The proposed labeling is the same as currently approved for IMURAN® Tablets, except for the
differences noted, specifically with regard to the manufacturer namie, inactive ingredients, product
strength, and tablet count. The lot number and expiration date will be stamped on the container labels at
the time of packaging. ‘ ‘

Proposed Labeling
15 Count Bottle Label
e 5?3 =50 %, ac NDG XOORKKXAHXXK Rxonly
1 222,58 gigg ; v
§ G5 o2 5g°2 AZATHIOPRINE TABLETS, USP
! 2 o FO
| P5g3L 3o 75mg
882y <@
238 388 : | .
fae? Sfe Each scored, yellow tablet contains:
m B89 BE_ Azathioprine, USP................. 75mg
X a0 £9a g
= n 2/ “ 29 @S
©2T %
18 28S% zaed CONTENTS: 15 TABLETS
85 2285 gFg
] 8= 7,5 Manufactured by:
= g_g G La aaiPharma Inc.
e . ~Wilmington, NC 28405
5 S3&S 2 385 NDG XOKXKHXXX-XX " Rx only
= wEns @ c P
15 §8 o8 388 AZATHIOPRINE TABLETS, USP
P2g=L B9 100m
ggza 2zg ’ 9
I88 .. Zo/ .
5285 S5 Each scored, yellow tablet contains:
p %533 8 g-g, Azathiopring, USP......c.cco.cu. 100 mg
Eok o D.m =
1= 2¥g 5 @F _
g 2829 saF ‘CONTENTS:. 15 TABLETS
s 228s gs5g '
25=y 8 Manufactured by:
sZ83 23 aaiPharmaine.
i ~ _Wilmington, NC 28405
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- Lot No.

Usual Dosage: For. indications,

- dosage, precautions, efc., see

accompanying package insert.

Store at 15° to 26°C (59° to 77°F)
in a dry place and protect from
light. Dispense In a tight, light-
resistant container as defined in
the USP,

Exp. Date;
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100 mg
Each scored, yellow tablet contains:
Azathioprine, USP...........
CDNTENTS‘.‘ 4100 TABLETS
Manufactured by:

Usual Dosage: For indications,
dosage, precautions, etc, see
accompanying package insert,

Store at 156° ta 25°C (59° to 77°F).

in a dry place and protect from
light. Dispense in a tight, light-
resistant container as -defined -in
the USP.

Lot No. Exp, Date:

aaiPhammaine..
Wilmington, NC 28405

100 Count Bottle Label

1000 Count Bottle Label
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Usual - Dosage: For' indications,
dosage, precautions, . etc., “see
accompanying package insert.

Store at 152 to 26°C (59° to 77°F)
in a dry place and protect from
light.. Dispense in a tight, light-
resistant -container. as defined in

| the USP,

1 LotNo.

Exp. Date:

__Wilmington, NC 28405

NDIC JXOORXKXKK-XXK

Rx only

AZATHIOPRINE TABLETS, usp
100 mg

100 mg
Each scored, yeliow tablet contains:

Azathioprine, USP...........

Manufactured by:

CONTENTS: 1000 TABLETS
aaiPharma Inc.
\MImington, NC 28405

" Usual  Dosage: -For - indications,
_ dosage, " precautions, etc., see

. accompanying package insert.

Store at 15° to 25°C (69° to 77°F)

in a dry place  and protect from |
light, Dispense In a fight, light-
resistant container as defined in
the USP.

Lot No.

_Exp. Date:
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ANDA 75-252 '
Azathioprine Tablets USP, 75 mg & 100 mg

‘Proposed Package Insert

AZATHIOPRINE TABLETS, USP
75 mg Scored Tablets
100 mg Scored Tablets

WARNING: Chronic immunosuppression with this purine antimetabolite increases risk of |
neoplasia in humans. Physicians using this drug should be very familiar with this risk as well
as with the mutagenic potential to both men and women and with possxble hematologic
| toxicities. See WARNINGS.

DESCRIPTION: Azathioprine, an immunosuppressive antimetabolite, is available in tablet form
for oral administration. Each scored tablet contains 50 mg azathioprine and the inactive ingredients
lactose monohydrate, pregelatinized starch, povidone, corn starch, magnesium stearate, and stearic
acid. ‘

Azathioprine is chemically 1H-purine, 6- [(1-methyl~4-n1tro—IH-lmldazol- -yl)tl:uo]— The structural
formula of azathioprine is:

CsH/NO,S o | | M.W. 27727

It is an imidazolyl derivative of 6-mercaptopurine (PURINETHOL®) and many of its biological
effects are similar to those of the parent compound.

Azathioprine is insoluble in water, but may be dissolved with addition of one molar equivalent of
alkali. The sodium salt of azathioprine is sufficiently soluble to make a 10 mg/mL water solution
which is stable for 24 hours at 59° to 77°F (15° to 25°C). Azathioprine is stable in solution at
neutral or acid pH but hydrolysis to mercaptopurine occurs in excess sodidm hydroxide (0.1N),
especially on warming. Conversion to mercaptopurine also occurs in the presence of sulthydryl
-compounds such as cysteine, glutathione, and hydrogen sulfide.

CLINICAL PHARMACOLOGY
Metabolism’: Azathioprine is ‘well absorbed following oral administration. Maximum serum
rad10actw1ty occurs at 1 to 2 hours after oral S-azathioprine and decays with a half-life of 5 hours.
This is not an estimate of the half-life of azathioprine itself but is the decay rate for all *S-
containing metabolites of the drug Because of extensive metabolism,. only a fraction of the
radioactivity is present as azathioprine. Usual doses produce blood levels of azathioprine, and of
mercaptopurine derived from it, which are low (<1 meg/mL). Blood levels are of little predictive
~ value for therapy since the magnitude: and duration of clinical effects correlate with' thlopurme

8
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nucleotide levels in tissues rather than with plasma drug levels. Azathioprine and mercaptopurine
are moderately bound to serum proteins (3 0%) and are partially dialyzable. :

Azathioprine is cleaved in vivo to mercaptopurine. Both compounds are rapidly eliminated from
blood and are oxidized or methylated in erythrocytes and liver; no azathioprine or mercaptopurine
is detectable in urine after 8 hours. Conversion to inactive 6-thiouric acid by xanthine oxidase is an
important degradative pathway, and the inhibition of this pathway in patients receiving allopurinol
is the basis for the azathioprine dosage reduction required in these patients (see PRECAUTIONS:
Drug Interactions). Proportions of metabolites are different in mdwldual patients, and this
presumably accounts for variable magnitude and duration of drug effects. " Renal clearance is
probably not important in predicting biological effectiveness or toxicities, although dose reduction
is practiced in patients with poor renal function.

Homograft Survival”’: Summary information from transplant centers and reglstrles mdlcates
relatively universal use of azathioprine with or without other 1mmunosuppresswe agents.™*
Although the use of azathioprine for inhibition of renal homograft rejection is well established, the
mechanism(s) for this action are somewhat obscure. The drug suppresses hypersensmwtles of the
cell-mediated type and causes variable alterations in antibody producnon Suppressmn of T-cell
effects, including ablation of T-cell suppression, is dependent on the tem?oral relationship to
antigenic stimulus or engraftment. This agent has little effect on estabhshed graft rejections or
secondary responses.

Alterations in specific immune -responses or 1mmunolog1c functions in transplant recipients are
difficult to relate speclﬂcally to. immunosuppression by azathioprine. These patients have
subnormal responses to vaccines, low numbers of T-cells, and abnormal phagocyt051s by peripheral
blood cells, but their mitogenic responses, serum immunoglobulins, and secondary antibody
responses are usually normal

Immunoinflammatory ’Response-‘ Azathioprine suppresses disease manifestations as well as
underlying pathology in animal models of autoimmune disease. For example, the severity of
adjuvant arthritis is reduced by azathioprine.

The mechanisms whereby azathioprine affects autoimmune diseases are not known. Azathioprine
is immunosuppressive, delayed hypersensmvrcy and cellular cytotoxicity tests being suppressed to a
greater degree than are antibody responses. In the rat model of adjuvant arthritis, azathlopnne has
been shown to inhibit the lymph node hyperplasia which precedes the onset of the signs of the
disease. Both the immunosuppressive and therapeutic effects in animal models are dose-related.
Azathioprine is considered a slow-acting drug and effects may persist after the drug has been
discontinued.

INDICATIONS AND USAGE: Azathioprine tablets are indicated as an adjunct for the
prevention of rejection in renal homotransplantation. It is also indicated for the management of
severe, active theumatoid arthritis unresponsive to rest, aspirin, or other nonsteroidal anti-
imflammatory drugs, or to-agents in the class of which gold is an example.

Renal Homotransplantatlon Azathioprine tablets are indicated as an adjunct for the prevention
of rejection in renal homotransplantatlon Expenence with over 16, 000 transplants. shows a 5-year
patient survival of 35% to 55%, but this is dependent on donor, match for HLA antigens, anti-donor
and anti B-cell alloantlgen antibody, and other variables. The effect of azathioprine on these
variables has not been tested in controlled trials.

9
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Rheumatoid Arthritis*’s Azathioprine tablets are indicated only in adult patients meeting cntena
for classic or definite rheumatoid arthritis as specified by the American Rheumatism Association.®
Azathioprine should be restricted to patients with severe, active and erosive disease not responswe
to conventional management including rest, aspirin, or other nonsteroidal drugs or to agents in the
class of which gold is an example. Rest, physiotherapy, and salicylates should be continued while
azathioprine is given, but it may be possible to reduce the dose of corticosteroids in patients on
azathioprine. The combined use of azathioprine with gold, antimalarials, or pemcﬂlamme has not
been studied for either added benefit or unexpected adverse effects. The use of azathioprine with
these agents cannot be recommended.

CONTRAINDICATIONS: Azathioprine should not be given to patlents who have shown
hypersensitivity to the drug.

Azathioprine should not be used for treating rheumatoid arthritis in pregnant women.

Patients with rheumatoid arthritis previously treated with alkylating agehts (cyclophosphamide,
chlorambucxl melphalan, or others) may have a prohibitive risk of neoplasia if treated with
azathioprine.” \

WARNINGS: Severe leukopenia and/or thrombocytopenia may occur in patients on azathioprine.

Macrocytic anemia and severe bone marrow depression may also occur, Hematologic toxicities are
dose related and may be more severe in renal transplant patients whose homograft is undergoing
rejection. It is suggested that patients on azathioprine have complete blood counts, mcludmg
platelet counts, weekly during the first month, twice monthly for the second and third months of
treatment, then monthly or more ﬁ'equenﬂy if dosage alterations or ‘other therapy changes are
necessary. Delayed hemotologic suppression may occur. Prompt reduction in dosage or temporary
withdrawal of the drug may be necessary if there is a rapid fall in, or persistently low leukocyte
count, or other evidence of bone marrow depression. Leukopenia does mot correlate with
therapeutic effect; therefore the dose should not be increased intentionally to lower the white blood
cell count.

Serious infections are a constant hazard for patients recelvmg chronic immunosuppression,
especially for homograft recipients. Fungal, viral, bacterial, and protozoal infections may be fatal
and should be treated vigorously. Reduction of azathioprine dosage and/or use of other drugs
should be considered.

Azathioprine is mutagenic in animals and humans, carcinogenic.in animals, and may increase the
patient's risk of neoplasis. Renal transplant patients are known to have an mcreased risk of
malignancy, predominantly skin cancer and reticulum cell or lymphomatous tumors.”® The risk of
post-transplant lymphomas may be increased in patlents who receive aggressive treatment with
unmunosuppresswe drugs The degree of immunosuppression is determined not only by the
1mmunosuppresswe regimen but also by a number of other patient factors. The number of
immunosuppressive agents may not necessanly increase the risk of post-transplant lymphomas
However, transplant patients who receive multlple 1mmunosuppress1ve agents may be at risk for
over-immunosuppression; therefore, immunosuppressive drug therapy should be maintained at the
lowest effective levels. Infomlatlon is available on the spontaneous neoplasia risk in theumatoid
arthritis,”™’ and on neoplasia following immunosuppressive therapy of other autmmmune
disease. lais It has not been poss1ble to define the precise risk of neoplasia due to azathloprme

The data suggest the risk may be elevated in patients with theumatoid arthritis, though lower than
for renal transplant patients.'” However, acute meylogenous leukemia as well as solid tumors
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have been reported in patients with rheumatoid arthritis who have received azathioprine. Data on
neoplasia in patients receiving ‘azathioprine can be found under ADVERSE REACTIONS.
Azathioprine has been reported to cause temporary depression in spermatogenesis and reductlon in
sperm viability and sperm count in mice at doses 10 times the human therapeunc dose'’; a reduced
percentage of fertile matings occurred when animals received 5 mg/kg.'®

Pregnancy: Pregnancy Category D. Azathloprme can cause fetal harm when administered to a
pregnant woman. Azathioprine should not be given during pregnancy without careful weighing of
risk versus benefit. Whenever possible, use of azathioprine in pregnant patients should be avoided.

This drug should not be used for treating theumatoid arthritis in pregnant wormen."”

Azathioprine is teratogenic in rabbits and mice when given in doses equlvalent to the human dose
(5 mg/kg dally) Abnormalities mcluded skeletal malformations and visceral anomalles

Limited immunologic and other abnormalities have occurred in a few infants born of renal allograft
recipients on azathioprine. In a detailed case report, ? documented lymphopema diminished 1gG
and IgM levels, CMV infection, and a decreased thymic shadow were noted m an infant born to a
mother receiving 150 mg azathioprine and 30 mg prednisone daily throughout pregnancy. At 10
weeks most features were normalized. DeWitte et al*! reported pancytopemh and severe immune
deficiency in a preterm infant whose mother received 125 mg azathioprine and 12.5 mg prednisone
daily. There have been two published reports of abnormal physical ﬁndin‘gs Williamson and
Karp® described an infant born with preaxial polydactyly whose mother received azathioprine 200
mg daily and prednisone 20 mg every other day during pregnancy. Tallent et al® described an
infant with a large myelomeningocele in the upper lumbar region, bilateral dislocated hips, and
bilateral talipes equmovarus_ The father was on long-term azathioprine therapy.

Beneﬁt versus risk must be weighed carefully before use of azathlopnne in paﬁents of reproductive
potential.  There are no adequate and well-controlled studies in pregnant women, If this drug is
used during pregnancy or if the patient becomes pregnant while taking this drhg, the patient should
be apprised of the potential hazard to the fetus. 'Women of childbearing age, 'should be advised to
avoid becoming pregnant. :

PRECAUTIONS:

General: A gastrointestinal hypersensitivity reaction characterized be severe nausea and vomiting
has been reported.***® These symptoms may also be accompanied by diarrhea, rash, fever,
malaise, myalgias, elevations in liver enzymes, and occasionally, hypotensmn Symptoms of
gastrointestinal toxicity most often develop within the first several weeks of azathioprine therapy
and are reversible upon discontinuation of the drug. The reaction can recur within hours after
rechallenge with a single dose of azathioprine.

Informatmn for Patients: Patients being started on azathlopnne should‘ be informed of the
necessity of periodic blood counts while they are receiving the drug and should be encouraged to

report any unusual bleedmg or bruising to their physician. "I'lley should be informed of the danger

of infection while receiving azathioprine and asked to report signs and symbtoms of infection to

their physician. Careful dosage instructions should be given to the patxent, especially when
azathioprine is being administered in the presenceof impaired renal function or concomitantly with
allopurinol (see PRECAUTIONS - Drug Interactions subsection and DOSAGE AND
ADM]NISTRATION) Patients should be advised of the potential risks of the use of azathioprine
during pregnancy and during the nursing penod The increased risk of neoplasm following therapy
with azathioprine should be explamed 1o the patient.
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Laboratory Tests: See WARN]NGS and ADVERSE REACTIONS section’é.

Drug Interactions:

Use with Allopurinol: The prmc1pal pathway for detoxification of azathioprine is inhibited by
allopurinol. Patients receiving azathioprine and allopurinol concomitantly should have a dose
reduction of azathioprine, to approximately 1/3 to-1/4 the usual dose.

Use with Otlzer Agents Aﬂectmg Mpyelopoesis: Drugs which may affect leukocyte production,
including co-trxmoxazole may lead to exaggerated leukopenia, especially in renal transplant
remplents

Use with Angiotensin-Converting Enzyme Inhibitors: The use of angiotensin-converting enzyme
inhibitors- to control hypertension in patients on azathioprine has been repoﬂed to induce severe
leukopenia.”®

Carcinogenesis, Mutagenesis, Impairment of Feftility: See WARNINGS section.

Pregnancy: Teratogenic Effects: Pregnancy Category D. See WARNINGS section.

Nursing Mothers: The use of azathioprine in nursing mothers is not recommended Azathioprine

or its metabolites are transferred at low levels, both transplacentally and 'in breast milk.”>%*
Because of the potential for tumorgenicity shown for azathioprine, a decision should be made

‘whether to discontinue nursing or discontinue the drug, taking into account ﬁle nnportance of the

drug to the mother.
Pediatric Use: Safety and efficacy of azathioprine in pediatric patients have not been established.

ADVERSE REACTIONS: The principal and potentially serious toxic effects of azathioprine are
hematologic and gastrointestinal. The risks of secondary infection and neoplasia are also
significant (see WARNINGS). The frequency and severity of adverse reactions depend on the dose
and duration of azathioprine as well as on the patient’s underlying disease or concomitant therapies.
The incidence of hematologic toxicities and neoplas1a encountered in grouﬁs of renal homograft
recipients is significantly higher than that in studies employing azathioprine for theumatoid
arthritis. The relative incidences in clinical studies are summarized below:

_ Renal Rheumatoid
Toxicity Homograft _ Arthritis
‘Leukopenia «
__Any Degree >50% 28%
<2500/mm” 16% o 5.3%
Infections ' 20% , , <1%
Neoplasia ‘ : ’ *
Lymphoma 0.5%
Others : 2.8%

* Data on the rate and risk of neoplasia among persons with rheumatoid arthritis treated with
azathioprine are limited. The incidence of lymphoproliferative dlsease in patients with RA
appears to be significantly higher than that in the general population.”* In one completed study,
the rate of lymphoproliferative disease in RA patients receiving higher than recommended doses
of azathioprine (5 mg/kg/day) was 1.8 cases per 1000 patient years of follow-up, compared with
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0.8 cases per 1000 patient years of follow-up in those not receiving azathioprine.” However, the
proportion of the increased risk attributable to the azathioprine dosage or to other therapies (.e.,
alkylating agents) received by patients treated with azathioprine cannot be determined.

Hematologlc Leukopenia and/or thrombocytopenia are dose dependent and may occur late in the
course of therapy with azathioprine. Dose reduction or temporaty w1thdrawal allows reversal of
these toxicities. Infection may occur as a secondary manifestation of bone marrow suppression or
leukopenia, but the incidence of infection in renal homotransplantation is 30 to 60 times that in
rheumatoid arthritis. Macrocytic anemia and/or bleedmg have been reported in two patients on
azathioprine.

Gastrointestinal: Nausea and vomiting may occur within the first few months of azathioprine
therapy, and occurred in approximately 12% of 676 rheumatoid arthritis patients. The frequency of
gastric disturbance often can be reduced by administration of the drug in divided doses and/or after
meals. However, in some patients, nausea and vomiting may be severe and' 'may be accompanied
by symptoms such as diarrhea, fever, malaise, and myalgias (see PRECAUTIONS). Vomiting with
abdominal pain may occur rarely with a hypersensitivity pancreatitis. Hepatotoxxmty manifest by
elevation of serum alkaline phosphatase, bilirubin, and/or serum transaminases is known to occur
following azaihxoprme use, primarily in allograft recipients. Hepatotomclty‘ has been uncommon
(less than 1%) in theumatoid arthritis patients.  Hepatotoxicity following transplantation most often
occurs within 6 months’ of “transplantation and is generally reversible after interruption of
azathioprine. A rare, but life-threatening hepatic veno-occlusive disease asboclated with chronic
administration of azathioprine has been described in transplant patients and i m one patient receiving
azathioprine for panuvextls 323334 Periodic measurement of serum transmmases, alkaline '
phosphatase, and bilirubin is indicated for early detection of hepatotoxxcﬁy “If hepatic veno-
occlusive disease is clinically suspected, azathioprine should be permanently thhdrawn

Others: Additionally side effects of low frequency have been reported. Thesfe include skin rashes,
alopecia, fever, arthralgias, diarrhea, steatorrhea and negative nitrogen balance (all less than 1%).

OVERDOSAGE: The oral LDsos for single doses of azathioprine in mice and rats are 2500 mg/kg
and. 400 mg/kg, respectively. Very large doses of this antimetabolite may lead to marrow
hypoplasia, bleeding, infection, and death. About 30% of azathloprme is bound to serum proteins,
but approximately 45% is removed during an 8-hour hemodialysis.®® A single case has been
reported of a renal transplant patient who ingested a single dose of 7500 rﬁg azathioprine. The
immediate toxic reactions were nausea, vomiting, and diarrhea, followed b)* mild leukopenia and
mild abnormalities in liver function. The white blood cell count, SGOT, and bilirubin returned to
normal 6 days after the overdose.

DOSAGE AND ADM]NISTRATION :

Renal Homotransplantation: The dose of azathioprine required to prevent rejection and minimize
toxicity will vary with individual patients; this necessitates careful management. The initial dose is
usually 3 to 5 mg/kg daily, beginning at the time of transplant. Azathioprine is usually given as a
single daily dose on the day of, and in a- minority of cases 1 to 3 days before, transplantation.
Azathioprine is often initiated with the intravenous administration of the sodium salt, with
subsequent use of tablets (at the same dose level) after the postoperative period. Intravenous
administration of the sodium salt is indicated only in patients unable to tolerate oral medications.
Dose reduction to maintenance levels of 1 to 3 mg/kg daily is usually possible. The dose of
azathioprine should not be increased to toxic levels because of ‘threatened rejection.
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; Discontinuation may be necessary for severe hematologic or other toxicity, even if rejection of the
{ homograft may be a consequence of drug withdrawal.

Rheumatoid Arthritis: Azathioprine is usually given on a daily basis. The initial dose should be
approximately 1 mg/kg (50 to 100 mg) given as a single dose or on a twice daily schedule. The
‘dose may be increased, beginning at 6 to 8 weeks and thereafter by steps at 4-week intervals, if
there are no serious toxicities and if initial response is unsatisfactory. Dose increments should be
0.5 mg/kg daily, up to a maximum dose of 2.5 mg/kg/day. Therapeutic response occurs after
several weeks of treatment, usually 6 to 8; an adequate trial should be a minimum of 12 weeks.

Patients not improved after 12 weeks can be considered refractory. Azathioprine may be continued
long-term in patients with clinical response, but patients should be monitored carefully, and gradual
dosage reduction should be attempted to reduce risk of toxicities.

Maintenance therapy should be at the lowest effective dose, and the dose given can be lowered
decrementally with changes of 0.5 mg/kg or approximately 25 mg daily every 4 weeks while other
therapy is kept constant. The optimum duration of maintenance azathloprme has not been
determined.” Azathioprine can be discontinued abruptly, but delayed effects are possible.

Use in Renal Dysfunction: Relatively oliguric patients, especially those thh tubular necrosis in
the immediate post-cadaveric transplant period, may have delayed clearance of azathioprine or its
metabolites, may be particularly sensitive to this drug, and are usually given lower doses.

Prooedures for proper handling and disposal of this immunosuppressive antlmetabohte drug should
be considered. Several guidelines on this subject have been published.”* ' There is no general
agreement that all of the procedures recommended in the guidelines are necessary or appropriate.

(@M\ i HOW SUPPLIED:
Azathioprine Tablets, USP, 75 mg are triangular-shaped, yellow, scored tablets;
Bottles of 15 (NDC XXXXX-XXX-XX) '
Bottles of 100  (NDC XXXXX-XXX-XX)
Bottles of 1000 (NDC XXXXX-XXX-XX).

Azathjoprine Tablets, USP, 100 mg are diamond-shaped, yellow, scored tablets
* Bottles of 15 (NDC XXXXX-XXX-XX)

Bottlesof 100  (NDC XXXXX-XXX-XX)

Bottles of 1000 (NDC XXXXX-XXX-XX).

Rx only.

Store at 15° to 25°C (59° to 77°F) in a dry place and protect from light.

Dispense in a tight, light-resistant container as defined in the USP,
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Approved Labeling for Listed Drug

This section contains a copy of the container label and package insert for the reference listed drug,
IMURAN (azathioprine) Tablets. To the best of our knowledge, the package insert is the current
prescribing information at the time of filing this petition.
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(@\ Highlights of Labeling Differences

To facilitate the review of the package insert information a side-by-side comparison of areas where there
are differences between Imuran and the proposed products are included here.

Innovator PI ‘ Proposed PI
~ (differences highlighted)

AZATHIOPRINE TABLETS, USP

WARNING: : Chronic
immunosuppression with this purine
antimetabolite. increases risk of
neoplgsia in humans.  Physicians
using  this drug: should be very
familiar with this risk-as well as with
{-the mutagenic potential to both men
| and - women and" with possible

| hematologic  toxicities; See |
! _WARNINGS. '
DESCRIPTION: Azathioprine,  an

inupunosuppressive antimetabolite, is dvailable
in tablet form for oral administration. Each
scored tablet cunt‘aifis 50 mg azathioprine and
the inac ents  lactese monohydrate,

povidone, St
d stearic acid.

rmagn !

Azathioprine is chemically 1H-purine, 6-[(1-
methyl-4-nitro-1H-imidazol-5-ythio]-.  The
structural formula of azathioprine is:
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Rx only.

Store at 15% 10 25°C (59° to 77°F) in a dry place and protec
from light.
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Comparison of Therapeutic Effect .

21 CFR 314.93(d)(2) requires that information be included to show that the drug product can be expected
to have the same therapeutic effect as the reference listed drug when administered to patients for each
condition of use in the reference listed drug’s labeling. The proposed drug products have the same active
ingredient and similar formulation to the reference listed drug. The therapeutlc effect can therefore be
expected to be the same if they are shown to be bioequivalent.

A study was performed to determine the bioequivalence of azathioprine formulations after administration
of single doses to normal healthy males under fasting conditions. The data were to be evaluated
statistically to determine if the products meet the criteria for bioequivalence.

Regarding safety and tolerability, the treatments were reasonably well tolerated.

The 90% confidence intervals for the geometric mean test-to-reference area and peak concentration ratios,
for both azathioprine and 6-mercaptopurine, were within the bloequivaience interval 0.80-1.25.
aaiPharma’s 100 mg azathioprine tablets are bioequivalent to 50 mg Imuran® tablets when each is
administered as a single 300 mg dose after an overnight fast.

A summary of the study is included for consideration immediately following this page.
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2)

3)

Investigator and Study Site

Title of Study: An Open-Label Randomized Single-Dose Bioequivalence
Study Of 100 mg Azathioprine Tablets And Imuran® 50 mg
Tablets Under Fasting Conditions

Sponsor: aaiResearch, Inc.
2320 Scientific Park Drive
Wilmington, NC 28405

Clinical Facility: AAI Clinic
6101 Quadrangle Drive
Chapel Hill, NC 27514
919-493-9404

Principal Investigator:  Ralph Scallion, EE, MD
AAI
6101 Quadrangle Drive
Chapel Hill, NC 27514
919-493-9404

Clinical Study Period 1: 1/13/01
Clinical Study Period 2: 1/20/01

AAI Study Number:  AAI-US-89

Objective

The purpose of this study was to determine the bloequlvalence of azathioprine
formulations after administration of single doses to normal healthy males under
fasting conditions. These data were to be evaluated statlstlcally to determine if the
products meet bioequivalence criteria.

Subjects

Before entering the study, all volunteers had to undergo a physical examination,
including clinical laboratory screening and electrocardiogram. to verifv inclusion
criteria. Prior to study start, all volunteers were informed abot th~~im -issign risks
and preparations of the study in writing, and were offered the opportunity to ask any
questions. All subjects declared their consent and the voluntary nature of
participation by signing the informed consent form. A total of 48 non-smoking
subjects were included in this study, of which 46 finished the study according to the
protocol. The'mean age was 27.1 years with a range of 18 t0 45. The mean height
was 69.8 inches and the mean weight was 170.7 pounds. Detailed demographic data
are listed in Table 1: Subject Charactenstlcs located in Section III.
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i 4) Study Design

The study was performed as a single-dose two-way crossover bioequivalence study
with an adequate washout period (7 days) between the two phases of the study and
with an equal number of subjects randomly assigned to receive the study test
(Treatment A) and reference (Treatment B).

The study conduct was consistent with Good Clinical Practice (GCP) and regulatory
requirements of the U.S. Food and Drug Administration. Venous blood samples were
collected over a 8-hour period of time post drug administration. Medical care of the

- volunteers was assured by the presence of a physician for at least 4 hours post dose
and the physician was on-call throughout the blood-sampling period. Professional
medical personnel were on site during the entire study confinement period. Subjects
were confined in the clinical facility for at least 10 hours before dosing and for 8
hours after dosing. Subjects were discharged after the 8-hour blood sample.
Standardized meals were served and no caffeine, alcohol, or grapefruit-containing
foods or beverages were allowed to be consumed 24 hours before dosing or
throughout study confinement.

5) Ethics
f . Essex Institutional Review Board, Inc. of Lebanon, New Jersey, USA, approved the
' study protocol on 11/13/00 and approved the informed consent form on 11/20/00.

6) Study Preparations and Treatments

Clinical supplies were received at the AAI Clinic on 1/12/01.

Test Preparation: Treatment A

Name: . Azathioprine

Supplier: aaiResearch, Inc.

Dosage Form/Strength: 100 mg tablet

Appearance: - yellow-colored, diamond-shaped, biconvex, scored
tablets with “N” on one side and “100 mg” on the other
side

Batch/Lot no.: 00322D

Exp Date: To Be Determined

The Clinic received from aalResearch, Inc. 500 tablets of test product,
Azathioprine. For Period 1, 72 tablets were dispensed. For Period 2, 69 tablets
were dispensed. The remaining 359 tablets are retained at the Clinic.
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Reference Preparation: _Treatment B

Name: Imuran®

Supplier: Faro Pharmaceuticals

Dosage Form/Strength: 50 mg tablet

Appearance: yellow-colored, overlapping circle-shaped, scored

tablets with “Imuran” and *“50” on the scored side and
raised striations on the other side of the tablet
Batch/Lot no.: 9K2238
Expiration Date: - 02/02

The Chmc received from aaiResearch, Inc. 500 tablets of reference product,
Imuran®. For Period 1, 144 tablets were dispensed. For Period 2, 138 tablets
were dispensed. The remaining 218 tablets are retained at the Clinic.

Final drug accountability was performed on 01/29/01 and all tablets have been
reconciled. Remaining tablets will be kept as retention samples in accordance with
21 CFR 320.38 and 320.63.

Mode of Administration

All subjects fasted for at least 10 hours before dosing, All subjects remained fasted
for 4 hours post drug administration with the exception of water. From 1 hour before,
through 1 hour after drug administration, only the water supplied with the drug was
permitted., After this time, water was permitted ad lib. Four hours after drug
administration, a standardized boxed lunch was served. The menu used during the
study is included in Table 6: Menu located in Sectlon 1I1.

A single, 300-mg dose of the siudy drugs ;wa’s administered per randomization code
together with 240 ml of tepid water and a mouth check was performed. Table 2:
Treatment Schedule can be found in Section III. The time of drug administration
was defined as study time 0 in each period. All further study times indicated refer to
this time. Table 3: Study Schedule includes details of activities during the
confinement period.

Adverse Events

No serious adverse events were reported during the entire course of the study. A total
of 23 adverse events were reported by 12 subjects, including urinary discoloration 4)
headache(4), nausea(l), diarrhea (1), fever(2), muscle soreness(1), sore throat(1), cold
sore(1), tight joint(1), rectal bleeding(1), tongue coating(1), hematoma, left
anticubital(1), runny nose(1), fatigue(1) and productive cough(1). A summary of
Adverse Events observed during the study is summarized in Section {II labeled Table
4: Summary of Adverse Events

. .
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' 9) Blood Sampling

Blood samples (1 x 10 ml) were drawn from an antecubital or forearm vein into
EDTA vacuum tubes and were obtained according to the following table:

Day | Procedure Collection | Time (relative) |. Hours
-1 Confinement 1900
Snack 2100
Fasting Begins 1 2200 -10
1 " Vital Signs " 0600— 0730
| | 1 0730 Pre Dose
Dosing 0800 0
‘ 2 0815 0.25
3 0830 05
4 0845 0.75
5 0900 1
6 0920 133
7 0940 1.67
8 1000 2
9 1030 25
| 10 1100 3
Lunch (after sample) 11 1200 4
T T 12 1400 6
Dlscharge (after sample) 13 1600 8

‘Safety Labs (1-2 weeks later)

Approximately 260 mL of blood was needed for the pharmacokinetic samples. Blood
samples were centrifuged until separation of red cells from plasma occurred. Plasma
was transferred split into two polypropylene tubes and placed into a freezer within
one hour of sample collection. Plasma samples were stored at a temperature at or
below -20° + 5°C until transferred to the analytical laboratory for analysis.

10) Deviations from Study Protocol

,

The study was performed in accordance with the protocol for all essential parts except
as outlined below. None of the subjects violated inclusion/exclusion criteria. Due to

an error in processing, there are no plasma samples for Subject #16, Period 2

(01/20/01), 2.5 hours post dose.

30




There were S significant deviations to the blood draw schedule, as noted on Section

IIl, Table 5: Significant Deviations to Blood Draw Schedule. These were reported
to the study Biostatistician.

On several occasions, the sampie storage freezer temperature rose beyond -15° C for a
short period of time. These deviations were caused by frequent placement of samples
into the freezer or by sample preparation for shipment. None of the frozen samples
thawed during these times.

11) Sample Analyses

Samples were analyzed for the content of azathioprine and 6-mercaptopurine by
HPLC/UV assay. Analyses were begun on February 9, 2001 and were completed on
March 24, 2001.

Calibration standards and controls were prepared by spiking human, interference-free,
plasma with drug reference materials. Calibration standards were prepared to contain
azathioprine concentrations of 2.50, 5.00, 10.0, 25.0, 50.0, 75.0, and 100 ng/ml, and
6-mercaptopurine concentrations of 5.00, 10.0, 20.0, 50.0, 100, 150, and 200 ng/ml.
Quality control samples were prepared to contain azathioprine concentrations of 12.0,
60.0, and 180 ng/ml, and 6-mercaptopurine concentrations of 6.00, 30.0, and 90.0
ng/ml. :

The assay for azathioprine involved liquid-liquid extraction of the drug and its
internal standard, pentoxifylline, with ethylacetate. The organic phase was removed
and evaporated to dryness and then reconstituted with mobile phase. Aftera -
diethylether wash, an aliquot was injected onto an HPLC system equipped with a
Zorbax SB CN, 5-p column. The system was run as a gradient under isocratic
conditions with peak detection and quantification by UV absorbance at 278 nm.

The assay for 6-mercaptopurine involved washing of the plasma sample with
ethylacetate. The drug and its internal standard, 2-amino-6-mercaptopurine, were
then precipitated with AI(C104)s. After mixing the precipitate with HCIO,4 and
N38;04, and centrifuging, an aliquot of the clear aqueous layer was injected onto the
HPLC system. Chromatographic separation was on a Lichrosphere 100, RP-8, 5-p1
column using a gradient under isocratic conditions. Peak detection and quantification
were based on UV absorbance at 3537323 nm.

Samples were analyzed in runs that consisted of a control sample, a plasma blank, a
set of calibration standards, a duplicate set of quality control samples (3
concentrations in duplicate) and the samples from two subjects, both periods.

The calibrator peak height response ratios (analyte-to-internal) for azathioprine and 6-
mercaptopurine were plotted as a function of concentration to obtain.calibration
response lines. A linear regression for each analyte was calculated by the method of
weighted least-squares using the inverse of concentration (1/x) as a weighting factor.
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A calculated concentration was determined for each calibrator standard from the
corresponding calibration line. The azathioprine and 6-mercaptopurine
concentrations in samples and controls were estirhated from the calibration lines by
use of the equation:

(Ratio — Intercept) / Slope.

The coefficient of variation for the calculated concentrations for the quality control
samples for azathioprine ranged from 5.0% to 6.6%. The apparent bias (% deviation
of the mean from known concentration) ranged from +1.5 to +1.9%. The coefficient
of variation for the back-calculated concentrations of the azathioprine calibration
standards ranged from 4.4% to 6.2 and the bias ranged from —2.2% to +1.7%. The
lower limit of quantification of the azathioprine assay was established at 2.50 ng/ml.
Any sample whose calculated concentration was below this limit was reported as less
than this lower limit. The assay was linear over the azathioprine concentration range
of 2.50 ng/ml to 100 ng/ml.

- The coefficient of variation for the calculatcd concentrations for the quality control
samples for 6-mercaptopurine ranged from 7.6% to 9.6%, with an apparent bias
ranging from —5.9 to —4.4%. The coefficient of variation for the back-calculated 6-
mercaptopurine concentrations for the calibration standards ranged from 2.8% to
7.5%, with bias ranging from —2.5% to +1.4%. The lower limit of quantification of
the assay was established at 5.00 ng/ml 6-mercaptopurine. Any sample whose
calculated concentration was below this limit was reported as less than this lower
limit. The assay was linear over the 6-mercaptopurine concentrauon range of 5.00
ng/ml to 200 ng/ml.

; 12) Pharmacokinetic Procedures and Statistical Analyses

Pharmacokinetic Procedures

All the available data from the 46 subjects who completed the study were used in the
pharmacokinetic analyses. All pharmacokinetic calculations were performed using SAS
(PC version 6.12). Any sample concentration reported less than the assay limit of
quantitation was set to zero for use in the pharmacokmetic and statistical analyses.

Pharmacokinetic and statistical analyses were conducted on reported values. No
concentration estimates were calculated for missing values.

Pharmacokinetic parameters (areas, times to peak and elimination rates) were calculated
using the actual rather than the scheduled times of sample collection. Graphical
presentations of individual subject results also used the exact times of sample collection.
Graphical presentations of mean results used the scheduled times of sample collection.

Peak concentration (Cmax) was the observed maximum value during the collection
period of 0 to 8 hours. The time to peak concentratlon (Tmax) was the time at which
Cmax was observed (or first observed, if the peak value occurred at more than one
time). '
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The apparent first-order elimination rate constant (Ke) was estimated as the negative
value of the slope of the regression line for the terminal log-linear concentration-time
values. A minimum of three terminal values was used to obtain an estimate. The values
included in the regression analyses were determined by examination of the individual
subject plots of natural logarithm of concentration against time. Whenever the terminal
concentration-time values were not log-linear or the estimated rate would have been
physiologically implausible (Ke<0.01), no elimination rate was estimated. Elimination
half-life (TY%) was estimated as log.(2)/Ke.

Area under the curve (AUC 0-t) to the last measured concentration (C,) was calculated
by the linear trapezoidal method. Area to infinite time (AUCin{) was calculated by
extrapolating AUC 0-t, by the addition of the quantity: C,/ Ke. Area to infinity could
only be calculated when an elimination rate constant had been estimated.

- Statistical Analyses
Statistical analyses were performed using the General Linear Models (GLM)
procedure of the SAS statistical program (PC version 6.12). The pharmacokinetic
parameter estimates, as well as the concentrations at each scheduled sample time
were evaluated by analysis of variance. Hypothesis testing for treatment effects in the
analysis was conducted at o=0.05.

The statistical model contained main effects of sequence, subject nested within
sequence, treatment, and period. F-ratios for testing main effects were constructed
using the mean square error term for the effect as the numerator and the mean square
error term from the ANOVA as the denominator. The F-ratio to test for sequence’
effects was constructed using the type III mean square term for sequence as the
numerator and type III mean square for subjects nested within sequence as the
denominator.

Power for the test-to-reference comparisons of the pharmacokinetic parameters was
calculated as the probability (o = 0.05) of detecting a difference equal to 20% of the
reference mean (or detecting a ratio of 1.25 for log-transformed results). [Winer, BJ.
Statistical Principles in Experimental Design. New York: McGraw—Hlll Book
Company (1962) 21-26.] -

Confidence Intervals (90%) for the area and peak concentration comparisons were
calculated by the t-test approach (2,1-sided) at o= 0.10 overall, o = 0.05 each side:

Interval Lower Limit=(Xr~Xg ) - Se * ton
Interval Upper Limit = (X3 —Xg )+ Se * tyn

Where X, Xg are the test treatment and reference treatment. Ieast—squares
means, respectively.

Se is the standard error of the estimated dlfference between means from the
SAS estimate statement.
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tanis the critical value from the t-distribution with degrees of freedom that of
the error term and o = 0.10.

For Iog-transformed data the interval was calculated from the ANOVA results on the
transformed values and then exponentiated to convert to the non—transfonned scale:

Interval Limit = e(log-uanstomled mx_crva] limit)

The intervals were computed for the "true" mean treatment differences, expressed as a
percent of the reference mean, and true geometrxc mean ratios (from logarithmic
transformation).

13) Results

There were no serious adverse events observed or reported during the study.

Clinical Laboratory Results ,

Clinical laboratory parameters {clinical chemistry and hematology) were obtained at
the end of the final period of subject confinement and 1-2 weeks after the final dose
of study medication. No chmcaﬂy significant laboratory abnormalities were
observed.

Pharmacokinetic Results '

Statistical analyses were performed on the results in order to compare AAI’s 100 mg
azathioprine tablets to 50 mg Imuran® tablets when each was administered as a single
300-mg dose after an overnight fast. Tables 1.1 and 1.2, which follow, summarize the
results of the statistical analyses of the pharmacokinetic parameters. Comparisons of the
azathioprine and 6-mercaptopurine levels at each sampling time are summarized in
Tables 2.1 and 2.2, and the accompanying graphs.

14) Conclusions

Chmcal

Regarding safety and tolerablhty, the treatments were reasonably well tolerated. The
clinical portion of the study was completed per protocol with a total of 46 subjects
completing both periods of the study.

Pharmacokinetic

The 90% confidence intervals for the geometric mean test-to-reference area and peak
concentration ratios, for both azathioprine and 6-mercaptopurine, were within the
bioequivalence interval 0.80-1 ?5 AATI’s 100 mg azathioprine tablets are
bioequivalent to 50 mg Imuran® tablets when each is administered as a single 300 mg
dose after an overnight fast.
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SUMMARY TABLES

AZATHIOPRINE STUDY AAI-US-89

Table 1.1:  Summary of statistical comparisons of azathioprine results for AAI’s 100
mg azathioprine tablets (Test) and 50 mg Imuran® tablets (Reference) when
each was administered as a single 300 mg dose immediately after an
overnight fast to 46 subjects.

Least-Squares Means ' 90% Confidence Interval *
Parameter Test Reference | Ratio’ Power Lower Upper
| oosamy | 875 932 | 0938 | >099 0.885 0.992
oy | 100 105 0955 | 097 0.869 1.040
{(ng-hr/
| ez 532 53.5 0.995 0.99 0917 1.072
(s 0.87 0.95 0.909 035 - -
- ‘ N —
(1/hour) 0.7997 | 06625 | 1207 0.31 - -
g;/gur'} 122 1.63 0.751 021 ] .
Log-Transformed:
gy | 834 882 | 0946 | >0.99 0.895 1.000
oy |02 100 0942 | >099 0.870 1019
) 50.5 513 0984 | >0.99 0.912 1.062
ng ;
1. Least-squares geometric means for log-transformed data.

2. Ratio calculated as Test least-squares mean (divided by the Reference least-squares mean. None of
the comparisons was detected as statistically significant by ANOVA (0=0.05).

(V8]
h

4. Confidence interval on the ratio.

Power to detect a difference of 20% of the Reference mean or a ratio of 1.25 {log-transformed
results).
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AZATHIOPRINE STUDY AAI-US-89
< . SUMMARY TABLES
Table 1.2:  Summary of statistical comparisons of 6-mercaptopurine results for AAI’s
100 mg azathioprine tablets (Test) and 50 mg Imuran® tablets (Reference)

- when each was administered as a single 300 mg dose immediately after an
overnight fast to 46 subjects.

Least-Squares Means v | 90% Confidence Interval *
Parameter Test Reference | Ratio’ Power Lower Upper
] AUC 0-t : ' _ N
| (ng-ht/mI) 207 195 ‘ 1.065 0.53 0.904 1.227
| AUCinf 1 0000 Iy I
‘Cmax v ' L i < '
(ng/ml) , 78.8 80.3 0.982 | 0.67 0.845 1.118
Tmax ] e » '
| (hour) | 1.49 1.59 0.939 1 0.55 . | -
a Ke 04941 Loy
: 4 | | (1/hour) 0.4941 : 0.4687 1.054 0.56 | - -
- (hour) 1.72 | .77 | 0.972 | 0.75 - | -
Log-Transformed:
AUC 0-t | |
(ng-h/ml) 158 164 0.965 0.82 0.849 1.097
AUCinf . | .. | : | |
“ (ng—hr/ml) 224 228 0.983 090 0.878 1.v100
Cmax | o o 4 :
(ng/ml) 66.4 . 676 | 0981 " 0.79 - 0.859 1121
1. Least-squares geometric means for Jog-transformed data,
2. Ratio calculated as Test least-squares mean divided by the Reference least-squares mean. None of
the comparisons was detected as statistically significant by ANOVA {0=0.05).
3. Power to detect a difference of 20% of the Reference mean or a ratio of 1.25 (log-transformed
results). ‘
4. Confidence interval on the ratio.




AZATHIOPRINE STUDY AAI-US-89
SUMMARY TABLES
Table 2.1: Summary of plasma azathioprine concentrations ateach sampling time
comparing AAI’s 100 mg azathioprine tablets (Test) and 50 mg Imuran

tablets (Reference) when each was administered as a single 300 mg dose
immediately after an overnight fast to 46 subjects.

®

: Least-Squares Means (ng/ml) _
Collection Test : Reference Significance *

{Hour) ' ‘ (p<0.05)
0.000 0.000 0.000 None
0.250 203 22.8 None
0.500 436 414 None
0.750 36.6 357 None
1.00 28.3 324 None
133 275 30.7 None
1.67 253 285 None
2.00 216 26.3 0.0343
250 172 183 © None
3.00 12.1 125 None
400 6.96 641 None
6.00 1.55 : 1.61 ‘ None

8.00 0848 0.846 None

*  Results of the statistical evaluation by ANOVA (a=0.05) for the hypothesis of equal treatment effects.
None indicates that no difference was detected between treatment means (p>0.05) at the sampling time
evaluated. ' '
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~ AZATHIOPRINE STUDY AAI-US-89
SUMMARY TABLES

Table 2.2:  Summary of plasma 6-mercaptopurine concentrations at each sampling
time comparing AAI’s 100 mg azathioprine tablets (Test) and 50 mg
Imuran® tablets (Reference) when each was administered as a single 300
mg dose immediately after an overnight fast to 46 subjects.

Least-Squares Means (ng/ml)

Collection Test Reference Significance *
{(Hour) ‘ (p<0.05)
0.000 0.000 0.000 None
0250 408 5.81 None
0.500 392 42.4 None

' | 0.750 53.4 48.1 None
1.00 522 525 None
1.33 55.7 54.3 None
1.67 497 489 None
2.00 52.9 544 None
2.50 454 458 None
3.00 440 417 None
400 313 29.8 None
6.00 8.99 6.82 None

8.00 215 1.52 None

*  Results of the statistical evaluation by ANOVA (d—r—0.0S) for the hypothesis of equal treatment effects.
None indicates that no difference was detected between treatment means (p>0.05) at the sampling time
evaluated. '
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ANDA 75-252 : AAI International
Azathioprine Tablets USP, 75 mg & 100 mg August 29, 2001

Suitability Petition

Dissolution Profiles

As further evidence of the pharmaco-equivalence of the proposed drug products to the reference listed
drug, a dissolution study was performed. The method is based on the procedure from USP 23 and
adapted for the dissolution profile of the tablets, The procedure uses USP dissolution apparatus 1T
(paddies) at 50 rpm and a dissolution medium of dejonized, degassed water. The samples are analyzed
for azathioprine by measuring and comparing the absorbance responses of the sample solution to a
standard solution at 280 nm. This method is the same as in our approved ANDA (75-252) for
Azathioprine Tablets USP, 50 mg. ' ‘

The comparative results are presented for consideration immediately following this page.
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Comparative Results of Azathibprine Tablets
Vs.
IMURAN®
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Azathioprine Tablets, 75 mg
Lot No. 00321
Unit 5 Min. 410 Min.. 20 Min. 30 Min. 45 Min.
1 43 74 94 97 98
2 43 74 95 97 98
3 31 62 89 95 96
4 42 74 93 - 98 98
5 30 60 <88 94 98
6 43 69 91 g5 97
7 - 35 70 ‘85 98 g9
8 39 72 93 95 96
9 46 75 ‘95 97 o8
10 39 73 95 97 98
11 44 79 97 98 ‘98
1 40 74 94 97 98
Mean (12) 40 71 a3 96, 08
%RSD , 129 7.6 2.9 14 1.1
Date of Analysis: 10/26/2000
IMURAN® Tablets, 50 mg
Lot No. 6X1644
Unit 5 Min. 10 Min. 20Min. | 30Min. " 45 Min.
1 48 87 ' 98 ‘ 99 100
2 44 73 84 86 100
3 37 68 91 95 101
4 31 62 - 85 89 - 98
5 42 76 101 101 102
6 32 66 095 98 103
7 .28 - 56 77 82 w97
8 30 60 88 6 98
'’ 33 62 84 88 101
10 40 72 98 100 103
11 45 81 96 98 100
T2 34 63 91 94 103
Mean(12) 37 69 91 o4 101
- %RSD 17.9 '13.4 8 66 - 21

Date of Analysis: 7/7-10/97
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Azathioprine Tablets, 100 mg

Lot No. 00322

Unit 5 Min. 10 Min. 20 Min. 30 Min. 45 Min.
1 42 70 92 96 97

2 38 66 92 96 96 -
3 33 63 88 93 94
4 30 55 89 95 { 97
5 30 56 89 93 95
6 28 53 89 94 | 95
7 34 64 93 96 97
8 30 55 86 92 L 94
g 33 61 90 96 98
10 41 73 92 95 98
11 32 59 89 95 | 97
12 34 61 89 92 o4
Mean (12) 34 61 - 90 94 .96
%RSD 13.2 102 2.3 17 15

Date of Analysis: 10/26/2000 o ‘ ‘
IMURAN® Tablets, 50 mg
Lot No. 6X1644

Unit 5 Min. . 10 Min. 20 Min, 30 Min. 45 Min.
1 48 87 98 99 100

2 44 73 84 86 100
3 37 68 91 95 101
4 31 62 85 89 98
5 42" 76 101 101 102
6 32 66 . 95 98 103
7 28 56 77 82 97
8 30 60 88 96 o8

9 33 62 .84 88 101
10 40 72 98 100 7103
11 45 81 96 98 100
12 34 63 91 94 1 103
Mean(12) 37 69 91 94 101
%RSD 17.9 134 8 6.6 24

Date of Analysis: 7/7-10/97
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ANDA 75-252 AAT International
Azathioprine Tablets USP, 75 mg & 100 mg August 29, 2001

Suitability Petition

Stability

The proposed products have been placed on a stability protocol to establish shelf-life. We fully expect
them to be comparable to the 50 mg tablets in our approved ANDA (75-252). The cumulative data from
six months on the protocol under ICH conditions is presented here for consideration. :
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STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT

SET DATE: 09NOV00
LOT# 00321A

PACKAGING: WHITE HDPE BOTTLE OF 15.TABLETS WITH CRC

25JUNO1
- . Cumulative ,
Condition/ Appearance Assay Dissolution
Timepoint (Project) Date(s) Tested TP # 25481 TP #54672 TP #54673 ;
: [ing NLT 75% (Q) In 30 minutes
Limltsr Sge Eelow 93.0 - 107.0% LC % Dissolved
] n=6 Range
Initial (AFK16) 30NOV - 08DEC00 Conforms 97.3 96 93-98
25°G160% RH , —— S| :

1 Month (AFJ80) T4DEC00 <« 15JAND1 Conforms « Unchanged from control -98.7 97 96 - 99

2 Months (AFJ81) 17JAN - 02FEBO1 Conformis « Unichanged from control 97.8 94 9296

'3 Months (AFJ82) OSFEB - 28FEBO1 | Conforms - Unchanged from control 98.0 92 v 88 - 95

6 Months (AAII262-02-02) 09MAY - 04JUNO1 Conforms « Unchangéd from control 97.6 93 9197

T A0CIS%RH | — ‘ ) '

1 Month (AFJ80) 14DECO0 - 15JANO1 Conforms - Unchanged from contro! | 96.9 g7 06 - 88

2 Months (AFJ81) 17JAN = 02FEBOT - Conforms = Unchanged from contro} . 86.8 o4 93 -96

3 Months (AFJ82) OSFEB - 28FEBO1 | Conforms« Unchanged from conitro! - 96.7 g3 : 90-85

Reference: §8.2567

Appearance Limits: Yellow, triangle-shiape tablet with debossed *75

NOTE: Priortothe 6'month timepoint, assay was performed using T

mg" and central score between the "75" and “mg" on one face and an "N" on the olfier
face. Packaged in a white, round, plastic bottle with CR cap, foam seal liner, and pharmaceutical coll,
P # 54203, and dissolution performed using TP # 54204,
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STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT
SET DATE: 0SNOV00
LOT#: 00321A
PACKAGING: WHITE HOPE BOTTLE OF 15 TABLETS WITH CRC

25JUN0O1
] ; Cumulative » ,
Conditian/ Related Substances
_Timepoint (Project) — ‘ TP.# 54672 ;
Limits ' ‘ Known impurity: NMT 1.0%
o | Hypoxanthine Mercaptopurine ,-,thoro-dnmethyIA-nitroimldazole AMN + DMO
Initial (AFK16) <0.1 0.1 <04 0.1
25°CI60% RH ‘ ‘ ' I
1 Month (AFJ80) <0.1 0.1 <01 0.1
2 Months (AFJ81) <0.1 0.1 <0.1 0.1
. 3 Months (AFJ82) <0.1 0.1 <0.1 0.1
6 Months (AAII262-02-02) <01 0.1 <01 0.1
40°CI75% RH __
1 Month (AFJ80) <0.1 0.1 <0.1 01
2 Months (AFJ81) <0.1 0.1 <01~ 0.1
3 Months (AFJ82) <04 0.4 <0.1 0.1

NOTE: Prior to the 6 month timepoint, related substances were performed using TP # 54203.
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STABILITY SUMMARY FOR AZATHIOPRINE 75.mg TABLETS FOR AA! - RESEARCH AND DEVELOPMENT

SET DATE: 09NOVO00
LOT# 00321A
PACKAGING: WHITE HDPE BOTTLE OF 15 TABLETS WITH CRC

25JUN01
T _Cumulative L ,
Condition/ Related Substances
“Timepoint (Project) e _ ___TP#54672 ] .
Limits Unknown Impurity: NMT 0.1% Total Known and Unknown:
! {(RRT/% Area) NMT 2.0%
Initial (AFK16) 0.61/0.1 0.3
T 25°CI60% R -
1 Month (AFJ80) 0.60/0.1 0.3
2Months (AFJ81) 0.63/0:1 0.3
3 Months (AFJ82) 0.60/0.1 0.3
-6 Months (AAll262-02-02) 0,61/0.1 0.3
[ 40°CI75% RH
1 Month (AFJ80) 0.60/0.1 0.3
2 Monthis (AFJ81) 0.63/0.1 0.3
3 Months (AFJ82) - 0.47/0.1 0.4
o 0.60/0.1

NOTE: Prior to the 6 morith imepoint, related substances were performed using TP # 54203
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STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT

SET DATE: 09NOV00
- LOTH 00321A
PACKAGING: WHITE HDPE BOTTLE OF 15 TABLETS WITH CRC

25JUNO1
i _ Cumulative e
Condition/ Hardness - ’ Friability Karl Fischer
Timepoint (Project) - TP # 00086 TP #03384 TP #99719
Limits None specified None specified None specified
e kp (n=10) (%) % Water (n=2)
Initial (AFK16) 8.0 0.4 4.6
25°C/60% RH
1 Month {(AFJ80) 7.3 0.2 46
2 Months (AF.J81) 6.9 0.0 5.4
3 Months (AFJ82) 6.8 0.3 52
6 Months (AAI1262-02-02) 5.4 0.2 4.9
~40°CIT5% RH '
1 Month (AFJ80) 47 0.2 5.3
2 Months (AFJ81) 6.0 0.2 6.2
6.3 0.3 6.2

3 Months (AFJ82)

NOTE: TP #1s as shown or is a current revision thereof,
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STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAl ~ RESEARCH AND DEVELOPMENT

SET DATE: 09NOV00
LOTH# 003218

PACKAGING: WHITE HDPE BOTTLE OF 100 TABLETS WITH CRC

22JUNOA
- , Cumulatjve ‘
Condition/. Appearance ~ Assay Dissolution
Timepoint (Project) _ Date(s) Tested TP #25481 TP # 54672 TP # 54673
S ’ ) ‘ oA . NLT 75% (Q) in 30 minutes
leits ‘ See Bf"‘"?“’ . 930 107.0% Le % Dissolved
o , n=g Range
lmtial (AFK16) 30NOV « 08DEC00 Conforms 97.3 o8 96~ 100
—25°CI60% R - ~
1 Month (AFJ80) 14DECO00 - 15JANO1 Conforms = Unchanged from control - 97.3 99 97 - 100
2 Months (AFJ81) 17JAN <02FEBO1 Conforms - Unchanged from control 95.9 94 92 <96
3 Months (AFJ82) 09FEB - 2BFEBO1 Conforms « Unchanged from control 98,7 94 8296
6 Months (AAI11262-02-02) 09MAY - 04JUNO1 Conforms = Unchanged from control 98.6 95 93.97
40°CI75% RH - :

1 Month (AFJ80) 14DECO0 - 16JANOY Conforms - Unchanged from control 971 o8 95- 99
2 Months (ARJ81) 17JAN « 02FEBO1 Conforms « Unchangad from controf 97.2 95 93-98
3 Months (AFJ82) OOFEB - 28FEBO1 Conforms - Unchanged from conitrol 99.4 95 92-97

Reference: $S-2668

Appeararice Limits: Yellow, triangle-shape tablet with debossed "75 mig" and central score between the "75" and "mg" on one face and an "N" on the other -

face. Packaged in a white, round, plastic bottls with CR éap, foam seal liner, and’ pharmaceuticat coil.
NOTE: Prior to the 6 month timepoint, assay was performed using TP # 54203, and dissolution performed using TP # 54204,

e




)

STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT

SET DATE: 09NOV00
LOT#: 003218 ;
PACKAGING: WHITE HDPE BOTTLE OF 100 TABLETS WITH CRC

25JUNO1
, Cumulative ‘
Condition/ Related Substances
Timepoint (Project) | e TP #54672 _
um“s' . . . 3 K1°Wn ‘mpur“y: NMT1-0°/°
) Hypoxanthine Mercaptopurine §-Chloro-1-methyi-4-nitroimidazole AMN + DMO
Initial (AFK16) <0,1 0.1 _ <0,1 0.1
25°CI60% RH —

1 Month (AFJ80) <0.1 0.1 <0.1 0.1
2 Months (AFJB1) <0.1 0.1 <0.1 0.1
3 Months (AFJ82) <0.1 0.4 <0.1 0:1

. &'Months (AAII262-02:02)- | <0.1 0.4 <0.1 0.1
~40°CI75% RH '

1 Month (AFJ80) <0.1 0.1 <0.1 0.1
2 Months (AFJ81) <0.1 0.1 <01 0.1
3 Months (AFJ82) <0.1 0.1 <01 0.1

NOTE:- Prior to the 8 month timepoint, related substances were parformed uging TP # 54203,

-
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" STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAl ~ RESEARCH AND DEVELOPMENT

SET DATE: 09NOV0O
LOT# 003218

PACKAGING: WHITE HDPE BOTTLE OF 100 TABLETS WITH CRC

3 Months (AFJ82)

0.61/0.1

25JUNGY
, _Cumulative — -
- Condition/ . Related Substances
Timepoint (Project) o TP R 54672 B
Limits Unknown Imptirity: NMT 0.4% Total Kriown and Unknown:
S ~ (RRT/% Area) NMT 2.0%
Initial (AFK16) 0.61/0.4 0.3
T 25°CI60% RH T
1 Month (AFJ80) 0.60/0.1 0.3
2 Months (AFJ81) 0.63/0.1 0.3
3Months (AFJ82) 0.61/0.1 0.3
6 Months (AAI1262-02-02) 0.61/0.1 0.3
ACTSARA -
1 Month (AFJ80) 0.60/0.1 0.3
2 Months (AFJ81) 0.63/0.1 0.3
0.3

NOTE: Prior to the 6 month timepoint, related substances were performed using TP # 54203,
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STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAl - RESEARGH AND DEVELOPMENT

SET DATE: DONOV00
LOT#: 003218

PACKAGING: ‘WHITE HDPE BOTTLE OF 100 TABLETS WITH CRC

3 Months (AFJ82).

25JUN0O1
— ] ] Cumulative o
. Condition/ Hardness Friability Karl Fischer
Timepoint (Project) TP # 00086 TP #03384 TP # 99719
Limits None spacitied Nonhe specified None specified
kp (n=10) (%) % Water (n=2)
Initial (AFK16) 8.6 0.2 3.3
25°CI60% RH
-1 Month (AFJ80) 7.3 0.1 4
2 Months (AFJ81) 7.4 0.1 5.1
3 Months (AFJ82) 8.2 0.2 4.8
6 Months (AA11262-02-02) 8.3 - 0.2 4.1
T 40°CI75% RH
1 Month (AFJ80) 7.6 0.2 4.9
2 Months (AFJ81) 8.3 0.2 5.3
7.3 0.2 5.2

NOTE: TP #1s as shown or Is a current revision thereof,




STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT
: SET DATE: OSNOVOO
_ LOT#: 00321C
PACKAGING: WHITE HDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP

25JUNO1
. . Cumulative , o ) )
Condition/ N Appearance ‘ Assay Dissolution
Timepoint (Project) _ Date(s) Tested _ TP#25481 TP # 54672 TP # 54673
w . 5 NLT 75% (Q) in 30 minutes
Limlts‘ ; ’ ‘ » Sge Below ) 93.0 - 107.0% LC v % Dissolved
. g ' ‘ n=6 Range.
Initial (AFK16}) 30NOV - 08DECO0 Conforms 98.7 ) 97 G5 « 100
[~ 25°Cl60% RH = , - — ] ' '
1 Month (AFJ80) 14DECO0 - 15JANOT Conforms - Unchanged from control 97.6 98 96 - 99
2 Months (AFJ81) 17JAN - 02FEBO1 Conforms - Unchanged from control 06.5 96 9597
3 Months (AFJ82) 0OFEB - 28FEB0O1 Conforms « Unchanged from control 98.5 : 95 93 .97
6 Months (AA11262-02-02) | 09MAY - 04JUNO1 Conforing « Unchanged from control 8.3 94 93.- 98
~—°C% A e r——— ~ | '
1 Month (AFJ80) 14DEC00 « 15JANO1 Conforths « Unchanged from control | - 97.4 99 L 96-102
2Months (AFJ81) 17JAN « 02FEBQ1 ‘Conforms « Unéhanged from contro! , 8.4 98 g5 .87
-3 Months (AFJ82) O'QFEB « 28FEBO1 Conforms - Unchanged from control 97.8 , g4 91-86

Reference: §8-2569 . : ,

Appearance Limits: Yellow, triangle-shape tablet with debossed *75 mg" and central scora belwaen the "75" and "mg" on one face and an "N" on the other face.
Packaged.in & white, round, plastic bottle with white plastic cap, foam seal liner, and pharmaceutical coil.

NOTE: Prior to the & month fimepoint, assay was performed using TP # 54203, and dissolution performied using TP # 54204.
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STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT
SET DATE: 09NOV0D
LOT# 00321C
PACKAGING: WHITE HDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP

25JUNO1
o _ ) Cumulative )
Condition/ . Related Substances
Timepoint (Project) ) o TP # 54672 )
" Limits j s - ___ KnownImpurity: NMT1.0% o ,
U ~ Hypoxanthine . Mercaptopurine | 5-Chlc’:r0n1we;hyM-nitroimidazole AMN + DMO
Inittal (AFIK16) <0.1 0.1 <0.1 ' 0.1
[ 25°Ci60% RA : ' '
1 Month (AFJ80) <0.1 0.1 <0.1 0.1
2 Months (AFJ81) ‘ <0.1 0.1 <0.1 0.1
. 3Months (AFJ82) <0.1 0.1 20,1 0.1
6 Months (AAI1262:02-02) <0.1 0.1 <0.1 0.1
T 40°CI75% RH

1 Month (AFJ80) <0.1 0.1 <0.1 0.1
2 Months (AFJ81) <0.1 0.4 <0.1 0.1
3 Months (AFJ82) <0.1 0.1 <0.1 0.1

NOTE: Prior to the 6 month timepoint, related substances were performed using TP # 54203.
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STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT

SET DATE: 00NOV0O
LOT# 00321C
PACKAGING: WHITE HDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP

25JUNO1
v , , Cumulative )
. _Condition/ v ) Related Substances
Timepoint (Project) , ) o TP #54672 ) ‘
Limits Unknown Impurity; NMT 0.1% Total Kriown and Unknown:
o (RRT/% Area) NMT 2.0%
Initial (AFK16) 0.51/0.1 0.4
. 0.61/0.1 .
25°CI60% RH : = =
1 Month (AFJ80) ' 0.6070.1 0.3
2 Months (AFJ81) 0.62/0.1 0.3
3 Months (AFJ62) 0.61/0.1 0.3
6 Months (AA11262:02-02) . 0.64/0.1 0.3
T A0CHSARA. | | '
1 Month (AFJ80) ' 0.52/0.1 0.4
) : ' 0.60/0.1
2 Months (AFJ81) 0.63/0.1 0.3
3 Months (AFJ82) 0.60/0.1 0.3

NOTE: Prior to the 6 month timepoint, related su'bstances were patformed using TP # 54203,
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STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT

SET DATE; 09NOVOO
~ LOT# 003210
PACKAGING: WHITE HDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP

3 Months (AFJ82)

25JUNO1
Cumulative ,
.- Conditiory/ Hardness Friability Karl Fischer
Timepoint (Project) TP # 00086 TP # 03384 TP # 99719
Limits None specified None specified None specified
» e kp (n=10) (%) % Water (n=2)
Initial (AFK16) 15 0.3 4,6
35 CR% RA
1 Monith (AFJ80) 7.9 0.0 4.8
2 Months (AFJ81) 6.1 0.4 5.1
3 Months (AFJ82) 1.5 0.2 4.8
6 Months (AAI1262-02-02) | 8.0 0.2 2.9
—40°CI75% RH — ,
1 Ménth (AFJ80) 6.8 0.0 4.9
2 Months (AFJ81) 6.8 0.2 5.0
72 0.2 5.1

NOTE: TP #Is as shown of Is a current revision thereof.
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STABILITY SUMMARY FOR AZATHIOPRINE 100-mg TABLETS FOR AAl < RESEARCH AND DEVELOPMENT

SET DATE: 09NOVO00
LOT#: 00322A

PACKAGING: WHITE HDPE BOTTLE OF 15 TABLETS WITH CRC

25JUNO1
" ) ~ Gumuilative o ]
Condition/ o Appearance Assay Dissolution
Timepoint (Project) Date(s) Tested TP #25481 TP # 54672 TP #54673
- * , : NLT 75% (Q) in 30 minutes
] Limjts » See Be‘lowr 93.0 « 107.0‘% LC % Dissolved
) L , ; n=6 Range
‘Initial (AFK16) 30NQV - 08DEC00 - Conforms 97.0 94 93-05
[ 25°CI60% RH T . ,
1 Monith (AFJ80) 14DECO0 - 15JANOY Conforms « Unchianged from sontrol a7.6 a7 05+ 98
- 2 Months (AFJ81) 18JAN - 02FEBO1 { Conforing « Unchanged. from control 97.6 05 9396
3 Months (AFJ82) 12FEB « 28FEBO1 Conforms « Unchanged from control 981 93 9295
6 Moriths (AAI1262-02-02) 09MAY =~ 04JUNO1 Conforms « Unchanged frotm control 991 93 ’ 93~ 93
40°CI75% RH ‘ T ' ' _ )
1 Month (AFJ80) 14DECO0 ~ 15JANO1 Conforms - - Unéhanged from control 98.8 96 95 - 97
2 Months (AFJ81) 17JAN - 02FEBO1 Conforms ~ Unchanged from control 98.1 95 93-.906
3 Months (AFJ82) 412FEB -~ 28FEBO4 Corforms < Unchanged {rom control 98.5 6 05«98

Reference: SS-2570

Appearance Limits: Yellow, diamond-shape tablet with debossed "1 oo mg" and central score between the "100" and "mg™ on one face and an "N" on the other
face. Packaged In a white, round, plastie botile with CRcap, foam seal liner, and pharmaceutica[ coil.

NOTE: Prior fo the 6 month timepoint, assay was performed Using TP #54203, and dissolution performed using TP # 54204
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STABILITY SUMMARY FOR AZATHIOPRINE-100 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT
SET DATE: 09NOV00
LOT# 003224

PACKAGING: WHITE HDPE BOTTLE OF 15 TABLETS WITH CRC

3 Months (AFJ82)

25JUNO1
. Cumulative "
- Condition/ Related Substances
Timepoint (Project) _ _ TP #54672
Linits j . Known Impuritys NMT 1.0% . ]
Hypoxanthine — | = Mercaptopurine 5-Chloro-1-methyl-4-nitroimidazole AMN + DMO
Initial (AFK16) <0.1 0.1 <0.1 0.1
“25°Cl60% RH
t Month (AFJ80) <0.1" 0.1 <0.1 0.1
2 Months (AFJ81) <0.1 <0.1 <0.4- 0:1
. 8 Monthe (AFJ82) <0,1 0.1 <0.1 0.1
-6 Months (AAII262-02-02) <01 0.1 <01 0.1
" 40°CI75% RH , ‘
1 Month (AFJ80) <0.1 0.1 <0.1 0.1
2 Months (AFJ81) <0;1 0.1 <04 0.1
<0.1 0.1 <0,1 0.1

NOTE: -Prior to the 6 month timepoint, related substances were performed using TP # 54203,
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STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAl - RESEAR

)

CH AND DEVELOPMENT
SET DATE: 09NOV00 ' '
LOT#:  00322A
PACKAGING: WHITE HDPE BOTTLE OF 15 TABLETS WITH CRC
25JUNO1
. “Cumulative )
Condition/ Related Substanceés
Timepoint (Project) - TP#54872 ] .
Limits Uniknown Impurity: NMT 0.1% Total Known and Unknown;
; {RRT/% Area) ‘ NMT 2.0% ‘
Initial (AFK16) 0.54/0.4 0.4
0.60/0.1
25°C760% RH :
1 Month (AFJ80) 0.61/0.1 0.3
2 Months (AFJ81) - 0,65/0.1 0.2
3 Months (AFJ82) 0.61/0.1 0.3
6 Months (AAI1262-02-02) 0.61/0.1 0.3
40°C/75% RH
1 Month (AFJ80) 0.61/0.1 0.3
2 Months (AFJ81) 0.62/0,1 0.3
3 Months (AFJ82) 0.61/0.1 03

NOTE: Prior to the 6 month timepoint, related substances were performed using TP # 54203,
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STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT

SET DATE: 09NOV00
LOT#: 00322A

PACKAGING: WHITE HDPE BOTTLE OF 15 TABLETS WITH CRC

3 Months (AFJ82)

25JUNDY
B ) - -Cumulative e o
Condition/ Hardness Friabitity Kan Fischer
Timepoint (Project) TP # 00086 TP # 03384 TP # 99719
Limits v None specified None specified None specified
; kp (n=10) (%) % Water (n=2)
Initial (AFK16) 10.6 0.2 3.2
T 25°CI60% RH -
1 Month (AFJ80) 4,9 0.2 4.7
2 Months (AFJ81) 8.8 0.2 5.2
3 Months (AFJ82) 9.1 0.3 5.1
6 Morniths (AAN262:02-02) 6.5 0.3 3.5
30°CITS% RH ,
1 Month (AFJ80) 7.0 0.3 5.1
2 Months (AFJ81) 6.6 0.3 5.3
8.1 0.3 59

NOTE: TP #1s as shown or is a current revision thereof.

te




9

A

STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT

SET DATE: 09NOVO0
LOT#: 003228

PACKAGING: WHITE HDPE BOTTLE OF 100 TABLETS WITH CRC

28JUNO1
] Cumulative _
Condition/ ) Appearance Assay Dissolution
Timepoint (Project) Date(s) Tested TP # 25481 TP #54672 TP # 54673
) e A . NLT 75% (Q} in 30 minutes
Limits ‘ SQe Bglow 93.0 . 107.0(3 LC % Dissolved
. . ) n=6 Range
Initial (AFK16) 30NOV - 08DEC00 Conforms 98.1 53 55795
25°CI60% RH ‘ - ' , '

1 Month (AFJ80) 14DECO0 - 15JANOY Conforms = Unchanged from control: 98.3 97 04 - 98
2 Months (AFJ81) 17JAN - 02FEBO1 Conforms - Unchanged from control 98,0 95 93 .- 96
3 Months (AFJ82) 12FEB « 28FEBO1 Conforms « Unchanged from control 98.6 95 93-99

6 Months (AAII262-02-02) 09MAY = 04JUNO1 Conforms - Urichanged from control 7.7 93 90 - 96
G5 R e R = | '

1 Month:(AFJ80) 14DECO0 - 15JANO1 Conforms ~ Unchanged from éontrol a7.8 o7 95«99
2 Months (AFJ81) 17JAN « 02FEBO1 Conforms - Unchanged from controf 98.8 94 93.95
3 Months (AFJ82) 12FEB - 28FEB01 Conforms - Unchanged from control 94.3 o4 81+ 97

Reference: $8-2571

Appearance Limits: Yellow, diamond-shape tablet with debossed "100 mg" and central score between the "100" and "mg" on one face and an "N" on the other
‘face. Packaged In a white, round, plastic botfle with CR cap, foam seal liner, and pharmacetitical coil.

NOTE: :Prior to the 6 month timepoint, assay was performed-using TP # 54203, and dissolution performed usirig TP # 54204,
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STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT
SET DATE: 0SNOV00
LOT# 003228

PACKAGING: WHITE HDPE BOTTLE OF 100 TABLETS WITH CRC

25JUNO1
. Cumulative o
_ Condition/ Related Substances
Timepoint (Project) TP #B4ET2 —
Limits . . : e TOWN Trapurity: NMT 1.0% 7
S _Hypoxanthine ; Meraaptqpuﬂng »_,5—Ghlaro-1-methyl-4-hitroimldazole AMN + DMO
nitial (AFK16) | <0.1 0.1 ' <0.1 0.1
25°CI60% RH )
1 Month (AFJ80) ) <0.1 0.1. <01 0.1
2 Months (AFJ81) <01 0.4 <0,1 0.1
3 Months (AFJ82) <0.1 0.1 <0.1 0.1
6 Months (AAI1262-02-02) ; <0.1 0.1 «().1 0.1
T 40°CI75% RH ‘ .
1 Month (AFJ80) <0.1 0.1 <0.1 0.1
2 Months (AFJ81) . <0.1 0.4 <0.1 0.1
3 Moriths (AFJ82) i <01 04 <0.1 0.1

NOTE: Prior to the 6 mionth timepolnt, related substanceswere petistmed usling TR # 54203,

e

o,




99

\} |

STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT

SET DATE: 0SNOV00
LOT#: 003228

PACKAGING: WHITE HDPE BOTTLE OF 100 TABLETS WITH CRC

25JUND1
) _ Cumulative )
Condition/ Related Substances
Timepoint (Project) o TP # 54672 " »
Limits Unknowr Impurity: NMT 0.1% Totat Known and Unknowi:
. (RRT/% Area) NMT 2.0%
lnltiél (AFK186) 0:51/0.4 0.4
0.60/0.1
"~ 25°CI60% RA , ;
1 Month (AFJ80) ©0B1/0. 0.3
2 Months (AFJ81) 0.62/0.1 0.3
“3'Months (AFJ82) 0.81/0.1 0.3
6 Months (AA11262-02:02) 0.61/0.1 0.3
“40°CI75% RH —
1 Month (AFJ80) 0.52/0.1 0.4
, 0.61/0.1
2 Months(AFJ81) 0.62/0.1 0.3
3 Months (AFJ82) 0.47/0.1 0.4
‘ 0.610.4

NOTE: Prior to the 6 month-timepoint, related substances were performed using TP # 54203,




STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AA! - RESEARCH AND DEVELOPMENT
SET DATE: 09NOVOQ '
LOT#: 003228 ,
PACKAGING: WHITE HDPE BOTTLE OF 100 TABLETS WITH CRC

25JUNO1
o ) ) Cumulative . n
-~ Condition/ Hardness o Friability Karl Fischer
Timepoint (Project) ) TP # 000886 ) TP #03384 , ) ,TP #09719
Limits None specified None specified None specified
, kp(n=t0) ; (%) % Water (n=2)
Initial (AFK16) , 10.4 0.2 3.3
75°CT60% RH v
1 Month (AFJ80) 6.9 0.1 4.8
2 Months (AFJ81) 8.3 0.2 5.0
3 Months (AFJ82) : 9.6 0.2 4.2
6 Months (AA11262-02-02) 7.8 0.2 4.1
T 40°CJ75% RH
1 Month (AFJ80) 6.8 0.3 4.9
2 Months (AFJ81) 7.8 0.2 46
86 0.3 5.1

3 Months (AFJ82)

NOTE: TP #is as shown or Is a current revision theteof.
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STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT

SET DATE: DSNOVOg
LOT# 00322C

_PACKAGING: WHITE HDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP

-25JUNO1
. e _Cumulative ,
_ Condition/ Appearance Assay Dissolution
Timepoint (Project) Date(s) Tested TP # 25481 TP #54672 TP #54673
‘ Atk . ' NLT 75%(Q) in 30 minutes
, le‘lts Sée Bejoyv 93.0 “ 10‘&0% Lc % Dissolved:
) - B S n=6 " Range
Initlal (AFK16) 30NOV « 08DEC00 Conforms 974 83 55.04
25°C160% RH , '
1 Month (AF.J80) 14DECO0 - 16JANG1 Conforms - Unchanged frorm controt 974 05 93 -98
2 Months (AFJ81) 17JAN - 02FEBO1 Conforms = Unéhangéd from contral 96.9 o4 91-95
3 Months (AFJ82) 12FEB - 286FEBO1 “Conforms = Unchanged from control 97.0 95 94 .97
6 Months (AAlI262-02-02) 09MAY - 04JUNO1 Conforms » Unchanged from control 07.4 92 89.- 85
40°C/75% RH o |
1 Monith (AFJ80) 14DECO0 ~ 16JANO1 Conforms « Unchanged from control 95.1 95 93 -97
2 Months (AFJ81) . 17JAN « 02FEBO1 Conforms - Unchanged frorh controf 98.0 94 93 .95
3 Mionths {(AFJ82) 12FEB - 28FEBQ1 Conforms - Unchanged from control 98.8 04 93 - 94

“Reference: §8-2572

Appearance Limits: Yellow, diamond-shape tablet with debossed "100 my" and centeal score-betwesn thie "400" and "mg" on oné face and an "N" on the other

face. Packaged in a-white, round, plastic bottle with white plastic «ap, foam seal liner, and pharmaceutical coil.

NOTE: Prior to the 6 month timepoint, assay was performed using TP # 54203, and dissolution performed using TP # 54204,
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STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AA! - RESEARCH AND DEVELOPMENT
SET DATE: 09NOV00
LOT# 00322C

PACKAGING: WHITE HDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP

25JUNO1
] . Cumulative N
Condition/ Related Substances
Timepoint (Project) TP #54672
Limits o Known Impurity: NMT 1.0% -
. ) Hypoxanthine |  Mercaptopurine [  5.Chioro«1-methyl-4-nitroimidazole ~ AMN + DMO
Initial (AFK16) <0.1 0.1 <0.1 0.1
“25°C160% RH :
1 Month (AFJ80) <0.1 <0.1 <0.1 0.1
2 Months (AFJ81) <0.1 0.1 <0,1 0.1
-3 Months (AFJ82) <0.1 0.1 <0.1 0.1
6 Moniths (AA11262-02-02) <0.1 0.1 <0.1 0.1
40°C/75% RH ’ ‘ -
1 Month (AFJ80) - <0.1 <0.1 <0.1 0.1
2 Months (AFJ81) <0.1 04 <01 0.4
3 Months (AFJ82) <01 0.1 <01 0.1

NOTE: Prior to the 6 month timepoint, related substances were performed using ‘TP # 54203,
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STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT

SET DATE: 09NOV00
LOT# 00322C

PACKAGING: WHITE HDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP

25JUNO1
L Cumulative
- Condition/ Related Substances
Timepoint (Project) 5 ) TP # 54672 N
Limits Unknown Impurtity: NMT 0.1% Total Known and Unknown:
‘ (RRT/% Area) NMT 2.0%
Initial (AFK16) 0.61/0.1 0.3
25°C/60% RH
1 Month (AFJ80) 0.62/0.1 0.2
2 Moriths (AF.J81) 0.62/0.1 0.3
. 3 Months (AFJ82) 0.61/0.1 0.3
6 Months (AAII1262-02-02) - 0.61/0.1 0.3
"~ 40°CI75% RH
1 Month (AFJ80) 0.62/0.1 0.2
2 Months (AFJ81) 0.63/0.1 0.3
3 Moniths (AFJ82) 0.47/0.1 04
0.61/0.1

- NOTE: ‘Prior to the 6 month timepoint, related substances were petrformed using TP # 54203',
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STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT
SET DATE: 09NOV0D
LOT# 00322C
PACKAGING: WHITE HDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP

25JUNO1
, e : Cumulative ) _ — ,
~ Condition/ « Hardness - - Friability Karl Fischer
__Timepoint (Project) I ) ) TP #00086 ) TP #03384 TP #99719
' Limits - Norne specified None specified : None specified
kp (n=10) L J (%) % Water (n=2)
Initial (AFK16) 7 ' 115 v 4 0.2 3.9
35°CT60% RA '
1 Month (AFJ80) 86 0.1 4.5
2 Months (AFJ81) 8.7 0.2 4.8
3 Months (AFJ82) 10.8. 0.2 4.5
6 Months (AAI1262-02-02) 86 0.1 3.3
40°CI75% RA ‘
1 Month (AFJ80) 8.6 0.2 4.8
2 Months (AFJ81) 9.2 0.2 4.9
10.4 0.2 4.8

3 Months (AFJ82)

NOTE: TP #1is as shown or is a current revision thereof.
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