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1NTERNATICYNAL 

2320 Scientific Park Drive 
Wilmington, NC 28405 

Phone: 1.910.254.7000 
Fax: 1.91 Cl.81 5.2300 
1.800.575.4224 

August 29,2001 

Dockets Management Branch 
Food and Drug Administration (HFA-305) 
5630 Fishers Lane 
Room IO61 
Rockville, Maryland 20852 

REk SUITABIZITY PETITION 

Dear Sirs; 

The undersigned submits this petition, pursuant to 21 CFR 10.20 (and in the format specified in 
21 CFR 10.30), i;n ae~or&nce with the regulations at 21 CFR 3 14.93(b), to obtain permission 
from the Commissioner of Food and Drugs to subm?t w abbreviated new drug Napplication for a 
drug product which is not identicai in strength to the Jiiistecl drug. 

A. Action Requested 

The petitioner requests that the Commissioner take into consideration the ewidcnce presented 
here and grant permission to submit an abbrevhtlte 
higher in strength than the reference fisted drug. 

ntJ+r &ug application far a hg product 

B. Statement iof 1Groua& 

NDA 016-324 for the r&xence listed drug (Imuran~ e Ax 
tablets. ‘In the Dosage and Administration section. of:& current package insert the maximum 

4 

ently lists only 501 mg strength oral 

recommended close for patients diagnosed with R@u&&o&l Arthritis is 125 mg to 250 mg per 
day. For those ,patients who have had Renal Homouz@pls&tation, the other approved indication 
for this drug, the initial dose can vary between 150mg~arx-I. 5010 mg per day. In concurrence with 
the labeled,dosing regimen and as a convenience to the’ paGent, we wish to propose tablets of the 
additional strengths of 75 mg and 100 mg. 

Although the requested strengths for the proposed product are higher than the currently approved 
strength for oral. adrniistration they are significantly Io~erthan the dosing r~ommendations in 
the approved labeling. 



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)(l) nf i ormation 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 3 14.93(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 11). 

In accordance with 2 1 CFR 3 14,93(d)(2), information is included to show that the drug 
product can be expected to have the same therapeutic effeci as the reference listed drug 
when administered to patients for each condition of use in the refk$-ence listed drug’s 
labeling. A swnmary of an Open-Label Randomized Singie-Dose Bibequivalence Study 
of 100 mg Azathioprine Tablets and Imuran 50 mg Tablets under F&ting Conditions is 
provided for consideration. (See Attachment III). 

A dissolution study was per%ormed on the proposed drug products and on Imuran 50 mg 
Tablets. The comlkrative 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 requirements for an environmental impact assessment is 
madepursuantto21 CFR25,31. 

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 provided 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. 



- __~ _ ._._. _ .,.,,._ ~;‘ ,- .- I/i ~_- /.-,__ ?.*~ -~. 

Pu&uant 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 (9 10) 815-2337 or by 

’ ) internet e-mail at Wayne.Whittingham@,aaiintl.com. 
‘I 

. ~, 

Respectfully Subniitted, 

KK 7 
Wayne L. Whittingham 
Regulatory Affairs Professional 

Enclosures 
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ANDA 75252 
Azathioprine Tablets USP, 75 mg & 100 mg 

Suitability P&km 

AAI International 
August 29,200l 

Summary of Product Information 

Qru~ Substance 

P-0. Box 253 
Eppindust 7475 
Cape Province 
South Africa 

U.S. Agent 1 Ceres Chemical Company Inc. N/A 
3 Gannett Drive 
White Plains, New York 10604 

Raw Material Specification 
StlBJECT: 

TLC: cUSP 

Acidity or Alkalinity CUSP 

Residual Solvent 
:OVi, Method IV) 
Related Substances 

TLC: 

CUSP 

19838 

1 
HPLC 54393 

TOTAL (TLC+HPLC) 
Assay CUSP 
Particle Size I 19867 

The infrared absorption .spectnrm of the test preparation 
exhibits maxima only at the same wavelengths as that of a 
similar preparation of the corresponding U3P Reference 
Standard. 
The principal spot in the test preparation chromatogram in the 
test for Litiit ~fMemuptopurine shows the same Rf value as 
that obtained with the solution ,of &athioprinc reference 
standard 
20.0 mL of the ftltrae requires” for neutralization 
NMT 0.10 mL of 0.20 N hydrochloric acid or 
NMT 0.10 inL ofO.20 N sodium hydroxide 
NMT 1 .O% 
NMTO.l% 
Chloroforms NMT 60 pglg 
1 ,PDioxane: Nbf’r 380 P& 
Methylene Chloride: 
Trichloroethylene: 
Chloroform: 

NMT 600 clg/g 
NMT 80,&g 
NMT 60&g 

5-Chloro-l-methvl-4~nitroimidale (CMNJ: NMT 0.5% 
6-Mercaptopurine: 

. _ 
NMT 1.0% 

5-Amino-1-methyl-4-nitroimidazole @MN): NMT 0.5% 
N,N’-dimethyloxamide @MO): NMT 0.5% 
Hypoxanthine NMT 0.5% 



ANDA 75-252 
Azathioprine TabIets USP, 75 mg & 100 mg 

Suitability Petidon 

AAI International 
August 29,200l 

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 2 1 CFR 3 14.93(d)(1). 

Drug Product 

Manufacturer 

Release testing of active and inactive 
ingredients, in-process testing, packaging 
component testing, finished product 
testing, and stability evaluations 

Stability samples storage 

;~i&.@ ~~~~~d~~~~~~:i~~~~~~.$-i~~~~~l~~~~~, 

AAI JntemationB1 
Manufacturing Services Division 
1726 North 23’d Street 
Wilmington, North Carolina 28405 
AA1 International 
Manufacturing Services Division 
1726 North 23rd street 
Wilmington, North Carolina 28405 

and/al- 
AAI International 
.Lab A 
Route 6, Hall Drive 
Wilmington, North Carolina 28405 

AAI Jntemational 
Lab 3 
1206 N 23rd Street 
Wihnington, North Carolina 28405 

AAI International 
Lab C 
6 10 1 Quadrangle Drive 
Durham, North Carolina 275 14 

AA1 International 
3 Silverline Drive, Route One 
North Brunswick, New Jersey 
08902 
AA1 International 
Stability Services 
3 10 1 N. Kerr Avenue 
Wilmiigton, North Carohna 28405 

c 

2 



75-252 
Azathioprine Tablets USP, 75 mg & 100 mg 

Suitubili& Peti& 
August 31,200l 

Master Manufacturing Formulae 

Povidone, USP ~, l,l25.,l, 

11 Total 



ANDA 75-252 
Azathioprine Tablets USP, 75 mg & 100 mg 

AAI International 
August 31,ZOOl 

Manufacturing 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 embossed on the upper punch 
with a bisect between 75 and mg, lower punch embossed with “IN” 

In-Process Controls 

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)) 

In-Process Controls 

Test 
Appearance 

Identification (TLC) 

DissoIution 
Content Uniformity 
Assay 
Related Substances 

Method 
25481 

17029 

23735 
18987 
19149 
19149 

Acceptance Limit 
50 mg: Yellow, caps&e-shape tablet with debossed “GG 2 lo” and 

central score between the “GG” and “‘210” on one face. 
75 mg: Y&low, triangle-shaped tablet with debossed “75 mg” and 

central score between the “75” and “mg” on one face. Debossed 
‘W 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 ‘W’ on @her face. 

The Rf value of the prihcipal spot ,obtained fkom the test solution 
corresponds to that obtained Corn the Standard solution. 
NLT 75% (Q) in 30 minutes 
Meets CUSP requirements 
93.0% - 107.0% Label Claim 
Known Impurity: NMT 1 .O% 
Unknown Impurity: NM-r 0.1% 
Total (known + unknown): NMT 2.Q% - 

Limits 1 Specifications Tar et g 
Individual weight -(mg) 500 480 - 520 
Individual Hardness &I) 4 11.0 7.5 - 14.5 
Individual Thickness (in.) 1 0.210 0.200 - 0.220 

. 

4 
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ANDA 75-252 AAI International 
Azathioprine Tablets USP, 75 mg & 100 mg August 31,ZOOl 

Suit&l&v Petition 

ContairterKlosure 

Quantity/Strength Component Description 
Bottle Cap I Coii 

I# 15 Tablets 50 cc KDPE Round, White (33/400) 33/400 CR Cap with Foam Seal Low Moisture _ 
I’ (75 mg and 100 mg) and PS-22 Liner Polyester Co& 
I 
1 12 g/yard 

100 Tablets (50 mg) 
100 Tablets 120 CC I-JDPE White Wide Mouth f 38/400 CR Cap with Foam Seal 
(75 mg and 100 mg) Round (3 8/400) 1 and PS-22 Liner 1 
1000 Tablets 750 cc HDPE, White Wide Mouth 53/400 CT Cap with Foam Seal 

y (75 mg and 100 mg) Round (53/400) and PS-22 Liner 

j 
1 
I 

L. ,_ 

I. 

/ 

/ 
I ‘I 
Ii 
I 

‘I 
i’ 

;! 

I 
I 

I! 
~’ 

i. 
I 
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ANDA 75-252 
Azathioprine Tablets USP, 75 mg & I00 mg 

AAI Intern,ational 
August 29,2001 

Labeling 

Introduction 

In accordance with 21 CFR 3 14.93(d) the listed drug has been identified as Imurau. A copy of the 
proposed labeling for the subject drug product and a copy of the approved labeliug 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 IIvlURAN@ Tablets, except for the 
differences noted, specifically with regard to the manufacturer name, inactive ingredients, product 
strength, and tablet count. The lot number and expiration date will be stamped on the coutaiuer labels at 
the time of packaging. 

Proposed LabeIing 

NDC xXxXx-XXX-XX Rx only 

AZATHIOPRINE TABLETS, USP 
100 mg 

Each scored, yellow tablet contains: 
Azathioprine, USP . . . . . . . . . Ida . . . . . . 100 mg 

CONTENTS: 15 TABLETS 

Manufactured by: 
aaiPharma inc. 

Wilmington, NC 28405 

- 
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ANDA 75-252 
Azathioprine Tablets USP, 75 ?ng & 100 mg 

AA1 International 
August 29,200l 

100 Count Bottle Label 

AZATH1OPRINE TABLETS, USP 
75 mg 

Each scored, yellow tablet contains: 
Azathioprine, USP.... ._.._.._._..._ 75 mg 

CONTENTS: 100 TABLETS 

Manufactured by: 
aaiPharrna Inc. 

vi4lmiogton, NC 28405 

1000 Count Bottle Label 

NW xxxxLxxx&x Rx only 

AZATHtOPRlNE TABLETS, USP 
100 mg 

Each scored, yellow teblet contains: 
Azathioprine, USP .,__..-... I..s*... 100 mg 

CONTENTS: 100 TABLETS 

Manufactured by; 
aaiPharma Inc. 

~lmington, WC 28488 

‘5 a B f’ fo IUQC NOC xxxx3c-m-xx Rx only 
mm? s cB’e-ms fitFig 
mP -a, sg?i 

2- 
AZATXIOPRINE TABLETS, USP 

c12; 
p 9 

00 3uu) 75 mg 
Fro 0s 5’sm s.00~ 5. (0 

m-01% 
PI%! 

x5-i 
Each scored, yellow tablet contains: 

“g:i; g5-n Azathioprine, USP . . . . . . . ~ .1_...4... 75 mg 
gmwii; $3” 
Qgs $ 
gj-qs 

s.g?g CONTENTS: 1000 TABLETS 
$0 g 

gG-*g . Manufactured by: 
r.0 5P-33 

cog 
a-0 9 aaiPharma Inc. 

Wilmington, NC 28405 

I- 
2 

g~gsu, 
S i-+oag 

NDC XXXXX-XXX-XX Rx only 

cp.-- 3 
3 030 cLQ) 

8G& 
3%- 

?J=lpf p- 0 
AZATHlOPRlNE TABLETS, USP 

o--owl 38s o 3-ol?l 100 mg 
gzt$s yam f0l-a~ 
5’0 m,mti+ 

mcD 
PS 

Each scored, yellow tablet contains: 

F “26 n,sn Azathioprine, USP . . . . . . . . . . . . I . . . . . 100 mg 
P gm h a$ 2 

i2 ,ezz m 3 
m” a??-is 0 ,7; $j P CONTENTS: 1000 TABLETS 
. . S”SB 0 

!+y 
$Lz E! 

J+ 
mt5 Manufactured by: 

,3z? ‘$3 aaiPharma Inc. 
Wilmfngton, NC 28405 



AZATHIOP~E TABLZTS, 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 possible hematologic 
toxicities. See WARNNGS. 

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

Azathioprine is chemically lH-purine, 6-[(1-methyl-4-nitro-1H-imidazol-5-yl)thio]-~ The structural 
formula of azathioprine is: 

/=N 
l-l&-N 

~ 
.- 

NO2 

69KWO2S M.W. 277.27 

It is an imidazolyl derivative of 6-mercaptopurine (pURINETfzOL@) 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 nig/mL w@er solution 
which is stable for 24 hours at 59’ to 77°F (15” to 25OC). Azathioprine isi stable in solution at 
neutral or, acid pH bug $ydrolysis to mercaptopurine occurs in excess sodiqm hydroxide (O.lN), 
especially on warming. Conversion to mercaptopurine also occurs in the presence of sulfhydryl 
compounds such as cysteine, glutathione, and hydrbgen sulfide. 

. 

CLINICALP lSARMAC!OLUGy: 
Metabolism”: Azatiioprine is ‘well absorbed following oral administration. Maximum s,erum 
radioactivity occurs at J. to 2 hours after oral %-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 35S- 
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, ‘Ehich are low (51 mcg/mL), Blood level’s are of little predictive 
value for therapy since the magnitude’ and duration of clinical effects corr+ate with thiopurine 

- 
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Suitabili@ fWtion I :,a;* +p; 1. 

nucleotide levels in tissues rather than with plasma drug levels. Aza-thioprine and mercaptopurine 
are moderately bound to serum proteins (30%) and are partially dialyzable. 

Azathioprine is cleaved in viva to mercaptopurine. Both compounds are rapidly eliminated from 
blood and are oxidized pr 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 ieceiving allopurinol 
is the basis for the azathioprine dosage reduction required in these patients (see PRECAUTIONS: 
Drug Interactions). Proportions of metabolites are different in individual 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 Survi~al”~: Summary information from transplant centers and registries indicates 
relatively universal use of azathioprine with or without other immunosuppressive agents.“4,5 
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 hypersensitivities of the 
cell-mediated type and causes variable alterations in antibody production. Suppression of T-cell 
effects, including ablation of T-cell snppression, is dependent on the tern ~ oral 

T 
relationship to 

antigenic stimulus or engraftment. This agent has little effect on established graft rejections or 
secondary responses. 

Alterations in specific immune responses or immunologic functions in transplant recipients are 
difficult to relate specifically to immunosuppression by azathioprine. These patients have 
subnormal responses to vaccines, low numbers of T-cells, and abnormal phagocytosis by peripheral 
blood cells, but their mitogenic responses, serum immunoglobubns, 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 hypersensitivity and cellular cytotoxicity tests being suppressed to a 
greater degree than are, antibody responses. In the rat model of adjuvant arthritis, azathioprine has 
been shown to inhibit the lymph node hyperplasia which precedes the onset of the signs of the 
disease. 30th 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 rheumatoid arthritis unresponsive to rest, aspirin, or other nonsteroidal anti- 
inflammatory drugs, or to agents in the class of which gold is an example. 

Renal Homotransplantation:, Azathioprine tablets are indicated as an adjunct for the prevention 
of rejection in renal homotransplantation. Experience 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 alloantigen antibody, and other variables. The effect of azathioprine on these 
variables has not been teste&n controlled trials. 

9 
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Rheumatoid Arthriti&‘: hathioprine tablets are indicated only in adult patients meeting criteria 
for classic or de&me rheumatoid arthritis as specified by the American Rheumatism Association.’ 
Azathioprine should be restricted to patients with severe, active and erosive disease not responsive 
to conventional management inchtding 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 penicillamine 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 patients 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 agents (cyclophosphamide, 
chlorambucil, melphakrn, or others) may have a prohibitive risk of neoplasia if treated with 
azathioprine.g 

WARNINGS: Severe Eeukopenia ador $hrombocytopeBia 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 homografi is undergoing 
rejection It is suggested that patients on azathioprine have complete blood counts, including 
platelet counts, weekly during the first month, twice monthly for the second and third months of 
treatment, then monthly or more ,&equently 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 not correlate with 
therapeutic effect; therefore the dose should not be increased intentionally to lower the white blood 
cell count. 

Serious infection are a constant hazard for patients receiving chronic immunosuppression, 
especially for homograft recipients Fungal, viral, bacterial, and protozoa1 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 increased risk of 
malignancy, predominantly skin cancer and reticulum cell or lymphomatous tumors.‘” The risk of 
post-transplant lymphomas may be increased in patients who receive aggressive treatment with 
immunosuppressive drugs.” The degree of imnmnosuppression is determined not only by the 
immunosuppressive regimen but also by a number of other patient factors. The number of 
immunosuppressive agents may not necessarily increaae, the risk of post-transplant lymphomas. 
However, transplant patients who receive multiple immunosuppressive agents may be at risk for 
over-immunosuppression; therefore, ,immunosuppressive drug therapy should be maintained at the 
lowest effective levels. Information is available on the spontaneous neoplasia risk in rheumatoid 
arthritisI~;~ and on neoplasii following immunosuppressive therapy of other autoimmune 
disease. * It has not ,been possible to define the precise risk of neoplasia due to azathioprine.16 
The data suggest the risk may be elevated in patients with rheumatoid arthritis, though lower than 
for renal transplant patients. “Jo 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 REACTTONS. 
Azathioprine has been reported to cause temporary depression in spermatogenesis and reduction in 
sperm viability and sperm count in mice at doses 10 times the human therapeutic dosei7; a reduced 
percentage of fertile matings occurred when animals received 5 mg/kg.” 

Pregnancy: Pregnancy Category D. Azathioprine 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 ofazathioprine in pregnant patients should be avoided. 
This drug should not be used for treating rheumatoid arthritis in pregnant wombnl’ 

Azathioprine is teratogenic in rabbits and mice when given in doses equivalent to the eman dose 
(5 mg/kg 91~). Abnormalities included skeletal maZformations and visceral anomalies. 

Limited immunologic and other abnormalities have occurred in a few infants born of renal allograft 
recipients on azathioprine. In a detailed case report,20 documented lymphop~nia, diminished IgG 
and IgM levels, CMV infection, and a decreased thymic shadow were noted in 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 a121 reported pancytopenia and severe immune 
deficiency in a preterm infant whose mother received 125 mg azathioprine an$ 12.5 mg prednisone 
daily. There have been two published reports of abnormal physical findings. Williamson and 
Karp22 described an infat born with preaxial polydactyly 
mg ‘daily and prednisone 20 mg every other day during pregnancy. 
infant with a large myelumeningocele in the upper lumbar region, 
bilateral talipes equinovarus The father was on long-term 

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

PRECAU3XOF?S: 
General: A gastrointestinal hypersensitivity reaction characterized be severe, nausea and vomiting 
has been reported?4,25,*6 These symptoms may also be accompanied by diarrhea, rash, fever, 
malaise, myalgias, elevations in liver enzymes, and occasionally, hypotension. 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 recnr within hours after 
rechallenge with a single dose of azathloprine. . 

Information for Patients: Patients being started on azathioprine should be informed of the 
necessity of periodic blood counts while they are receiving the drug and should be encouraged to 
report any unusual bleeding or bruising to their physician. They should be informed of the danger 
of infection while receiving azathioprine and asked to report signs and symptoms of infection to 
their physician. Careful dosage instructions should be given to the patient, especially when 
azathioprine is being administered in the, presence ,of impaired renaI &uctiori or concomitantly with 
allopurinof (see PRECAUTIONS - Drug Interactions subsection qd DOSAGE AND 
ADMINISTRATION). Patients should be advised of the potential risks of the use of azathioprine 
during pregnancy and during the nursing period. The increased risk of neoplasia following therapy 
with azathioprine should be explained to the patient. 
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Drug Interactions: 
Use with AlZopurinol: The principal pathway for detoxification of azathioprine is inhibited by 
allopurinol~ Patients receiving azathiopri?e and allopurinol concomitantly should have a dose 
reduction of azathioprine, to approximately l/3 to l/4 the usual. dose. 

Use with Other Agents Affecting Myelopoesis: Drugs which may affect leukocyte production, 
including co-trimoxazole, may lead to exaggerated leukopenia, especially in renal transplant 
recipients.” 

Use with Angiotensin4onverting Enzyme Inhibitors: The use of angiotensin-converting enzyme 
inhibitors to control hypertension in patients on azathioprine has been reported to induce severe 
leukopenia.2g 

Carcinogenesis, Mutagenesis, Impairment of Fertility: See WARNlNGS section. 

Pregnancy: Teratoge@ Effects: Pregnancy Category D. See WARNMGS s&ion. 

Nursing Mothers: The use of azathioprine in nursing mothers is not recomniended. AzathioFrine 
or its metabolites are transferred at low Ievels, both transpiacentally and ~ in breast milk. g20J1 
Because of the potential for tumorgenicity shown for azathioprine, a decikion should be made 
whether to discontinue nursing or discontinue the drug, taking into account &e importance of the 
drug to the mother. 

Pediatric ITse: Safety and efficacy of azathioprine inpediatric 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 an4 neoplasia are also 
significant (see WARNINGS). The frequency and severity of adverse reactiorjs depend on the dose 
and duration of azathioprine as well as on the patient’s underlying disease or doncomitant therapies. 
The incidence of hematologic toxicities and neoplasia encountered in groups of renal homografi 
recipients is significantly higher than that in studies employing azathioerine for rheumatoid 
arthritis. The relative incidences in clinical studies are summarized below: 

Renal Rhkumatoid 
Toxicity Homogrc@ &h&is 

Leukopenia 
Any Degree >50% ~28% 

. 

~500/mm3 16% $.3% 
Infections 20% i<l% 
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 disease in patients with RA 
appears to be significantly higher than that in the general population.12 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.13 However, the 
proportion of the increased risk attributable to the azathioprine dosage or to other therapies (i.e., 
alkylating agents) received by patients treated with azathioprine cannot be determined. 

Hematologie: Leukopenia and/or thrombocytopenia are dose dependent &may occur late in the 
course of therapy with azathioprine. Dose reduction or temporary withdrawal allows reversal of 
these toxicities. Infection may occur as a secondary manifestation of bone n&row suppression or 
leukopenia, but the incidence of infection in renal homotransplantation is 3b to 60 times that in 
rheumatoid arthritis. Macro&c anemia and/or bleeding have been report+d in two patients on 
azathioprine. 

Gastrointestinql: Nausea and vomiting may occur within the fust few months of azathioprine 
therapy, and occurred in approximately 12% of 676 rheumatoid arthritis patie&. 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 PRECAUTI@NS). Vomiting with 
abdominal pain may occur rarely with a hypersensitivity pancreatitis. Hepat’otoxicity manifest by 
elevation of serum alkaline phosphatase, bilirubin, an&or serum transaminases is known to occur 
following azathioprine use, primarily in allograft recipients. Hepatotoxicity’ has been uncommon 
(less than 1%) inrhetiatoid arthritis patients. Hepatotoxicity following trandplantation most often 
occurs within 6 months of transplantation and is generally reversible laftes interruption of 
azathioprine. A rare, but life-threatening hepatic veno-occlusive disease asbociated with chronic 
administration ,of azathioprine has been ,described in transplant ;pa$ients and ,q one patient receiving 
azathioprine .for panuveitis.3V394 Periodic measurement of serum t+nsminases, alkarme 
phosphatase, and bilirubin is indicated for early detection of hepatotoxici/y. If hepatic veno- 
occlusive disease is dini~dly suspected, azathioprine should be permanently withdram. 

Others: Additionally side effects of low frequency have been reported, The&e ineTude 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 afiid rats are 2500 mg/kg 
and 400 m&g, respectively. Very iarge doses of this antimetabolite pay lead to marrow 
hyptiplasia, bleeding, infection, and death. About 30% of azathioprine is bomd to serum proteins, 
but approximately 45% is removed during an S-hour hemodialysis?5 A ~single case has been 
reported of a renal transplant patient who ingested a single dose of 7500 hg azatbioprine. The 
immediate toxic reactions were nausea, vomiting, and diarrhea, followed bj: miid 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 ADMINISTRATION: 
Renal Homotransplantation: 

. 
The dose of azathioprine required to prevent rejection and minimize 

toxicity will vary with individual patients; this necessitates careful management. The ‘mitial dose is 
usually 3 to 5 mg!kg daily, beginning at the time of transplant. Azathioprink 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 ora! medications. 
Dose reduction to maintenance levels of 1 to 3 mg!kg daily is usually p&sible. 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 thereafier by steps at 4-week intervals, if 
there are no serious toxicities and if initial response is unsatisfactory. Dose increments should be 
0.5 mgjkg 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, Azathioprme 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 oftoxicities. 

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 azathioprine has not been 
determined. Azathioprine can be discontinued abruptly, but delayed effects are po,ssible. 

Use in Renal Dysfunction: Relatively oliguric patients, especially those with tubular necrosis in 
the immediate post-cadaver&c transplant period, may have delayed clearance of azathioprine or its 
metabolites, may be particularly sensitive to this drug9 and are usually given lower doses. 

Procedures forproper handling and disposal of this immunosuppressive antimetabolite drug should 
be considered. Several guidelines on this subject .have been published?6*42 There is no general 
agreement that all ofthe procedures recommendedin the guidelines are necessary or appropriate. 

HOW SUPPLIED: 
Azathioprine Tablets, USP, 75 mg are triangular-shaped, yellow, scored tablets; 
30ttles of 15 (NDC XXXXX-XXX-XX) 
Bottles of 100 (NDC XXXXX-XXX-XX) 
Bottles of 1000 (NDC XXXXX-XXX-XX). 

Azathioprine Tablets, USP, 1QO mg are diamond-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). 

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 defmed 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, 
lIMURAN (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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Hi&lights 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. 

WARh’ZiVG: Chronic 
immunosuppression with this parine 
antimetabolite iqceases risk of 
neopluski in hu?ans. Wysicians 
using this drug ,.should be very 
familiar with this psk as well as with 
the mutagenic potbntial to both men 
and women ana with possible 
hematologic t4&cities. See 

DESCRIPTKHV: Azathioprine, an 
-monosuppressive ~ antimetabofite, is available 
in tablet form for moral administration. Each 
scored tablet cantai~ 50 mg azathioprine and 
the inactive inxedj++ iactose monohydrate, ~~~~~~~~~~~~~ povidone, @y&%j@$ 

a,%, *-%+ 3 
ma&isi& stearate 1 and stearic acid. 

,.I, .,wYu~*I “-* 2 

Azathiaprine is chemically 1H-purine, 6-[(l- 
methyl4-n~~o-l3i-~idazoE5-yl)thioj-. The 
structuti formula ofazatbioprine is: 

. 
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Store at’W to 25°C (59O to 77*F) in a dry place and protei 
from light. 
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Comparisorz of Therapeutic Effect l 

21 CFR 3 14.93(d)(2) re q uires that tiormation be included to show that the drug product can be expected 
to have the same therapeutic effect as the reference &ted drug when administered to patients for each 
condition of use iti the reference listed drug’s labehng. The proposed drug products have the same active 
ingredient and similar formulation to the reference listed drug. The therapeutic 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 
statisticahy 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 bioequivalence interval 0.80-I -25. 
aaipharma’s IO0 mg azathioprine tablets are bioequivaient to 50 mg h&ran* 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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1) Investigator and Study 

Titfe of Study: 

Sponsor: 

Ciinical Facility: 

Principal Investigator: 

Clinical Study Period 1: 
Clinical Study Period 21 

.AAI Study Number: 

Site 

&I Open-Label Randomized Single-Dose Bioequivalence 
Study Of 100 mg Azathioprine Tablets And Imuran@ 50 mg 
Tablets Under Fasting Conditions 

aaiResearch, Inc. 
2320 Scientific Park Drive 
Wilmington, NC 23405 

AA1 Clinic 
6 IO1 Quadrangle Drive 
Chapel Hi& NC 275 14 
9 1 g-493-9404 

6 10 1 Quadrangle Drive 
Chapel Hill, NC 275 14 
91 g-493-9404 

AAI-Us-89 

2) Objective 

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

3) Subjects 

Before entering the study, ah volunteers had to undergo a physical examination, 
including clinical laboratory screening and electrocardiogram. to veti+ inclusion 
criteria. Prior to study start, all volunteers were informed ab:a-tt *!3-* *~LT’ ..! ,-sign, 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 to 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 CIharacteristks located in Section III. 
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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 randomiy 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 I.I.S. Food and Drug Administration. Venous blood samples were 
collected over a &hour period of time post chug 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 pen~nnel were on site during the entire study confinement period. Subjects 
were confined in the clinical facility for at feast IO hours before dosing and for 8 
hours after dos*krg. ?&ibjects were discharged after the S-hour blood sample. 
Standardized meals were served and no caffeine, alcohol, or grapefruit-containing 
foods or beverages were aitowed to be consumed’ 24 hours before dosing or 
throughout study confinement. 

Ethics 

Essex Institutional Review Board, Inc. of Lebanon, New Jersey, USA, approved the 
study protocol on 1 I11 3&O and approved the infurmed consent form on I 1120100. 

Study Preparations and Treatments 

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

Test Preparation: Treatment A 
Name: Azathioprine 
Supplier: aaiResearch, Inc. 
Dosage Form/Strength: 100 mg tablet 
Appearance: yehow-coiorkd, diamond-shaped, biconvex, scored 

tablets with ‘%I” on one side and “100 mg” on the other 
side 

BatchlLot no.: 00322D 
Exp Date: To Be Determined 

The Clinic received from aaiResearch, Inc, 500 tablets oftest product, 
Azathioprine. For Period I, 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 3 
Name: 3muran@ 
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 Clinic received from aaiResearch, Inc. 500 tablets of reference product, 
Imuran@. For Period 1, 144 tablets were dispensed. For Period 2,158 tablets 
were dispensed. The remaining 218 tablets are retained at the Clinic. 

Final &ug 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. 

7) Mode of Administration 

Ail subjects fasted for at least 10 hours before dosing, Ail subjects remained fasted 
for 4 hours post drtlg admin&ation with the exception of water. From 1 hour before, 
through Z hour after drug administrations 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 TabIe 6: Menu located in, Section III. 

A single, 300-mg dose of the study drugs ,was 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 111. The time of drug administration 
was defmed as study time 0 in each period. AU further study times indicated refer to 
this time. Table 3: Study Schedule includes details of activities during the 
confinement period. 

8) Adverse Events 

No serious adverse events were reported during the entire course of thestudy. A total 
of 23 adverse events were reported by 12 subjects, inciuding urinary discoloration (5), 
headache( nausea(l), diarrhea (l), fever(2), muscle soreness(l), sore throat(l), cold 
sore{ 1), tight joint( 1), rectal bleeding(l), tongue coating{ 1), hematoma, left 
anticubital(I), runny nose(I), fatigue(l) and productive cough(l. )- A summary of 
Adverse Events observed during the study is summarized in Section II1 labeled Tabfe 
4: Summary of Adverse Events 
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9) Blood Sampling 

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

6 

Day Procedure Collection Time (relative) Hours 
-1 Confinement 1900 

1 
Snack 2100 

I 
I Fasting Begins 2200 I -10 

1 1 Vital Signs QSQO - 0730 

I 

1 

1 1 0730 f Pre Dose 

I 
t I 

Lunch (after sampIe) I I1 I I200 4 I 
12 1400 I 6 

4 1 Discharge (after sample] 1 13 1 1600 8. 1 
Safety Labs (I -2 weeks later) I 

! I 1 

Approximately 260 mL of blood was needed for the pharmacokinetic sampies. Blood 
samples were centrifuged until separation of red cells from plasmti occurred. Plasma 
was transferred split into two poIypropyIene tubes and placed into a freezer within 
one hour of sample coliection. Plasma samples were stored at a temperature at or 
below -20” 4 5°C until transferred to the analyticaI Iaboratory for anaIysis. 

10) Deviations from Study Protocol 

The study was performed in accordance with the protocol for all essential parts except 
as outlined betow. None of the subjects violated inclusion/exclusion criteria. Due to 
an error in processing, there are no plasma samples for Subject #16, Period 2 
(0 1/20/O 1 ), 2.5 hours post ‘dose. 
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There were 5 significant deviatibk to the blood ,draw schedule, as noted on Section 
III, 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 
HPLCIUV 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,.5Q.L3,75.0, and 100 ng/ml, and 
6-mercaptopurine concentrations of 5,00, 1O,O, 20&,5&O, i 00,150, and 200 ng/ml. 
Quality control samples were prepared to contain azathioprine concentrations of 12.0, 
60.0, and 180 ngr’ml, and 6-mercaptopurine concentrations of 6.00,30.0, and 90.0 
ng/ml* 

The assay for azathioprine involved liquid-liquid extraction ofthe drug and its 
internal standard, pentoxlfylkre, withethylacetak The organic phase was removed 
and evaporated to dryness and then reconstituted with mobile phase- Asker a 
diethylether wash, an ahquot was injected onto an HPLC system equipped with a 
Zorbax 53 CN, 5-p cohrmn 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-merkaptopurine, were 
then precipitated with Ai(ClO& AfIer mixing the precipitate with HClO~ and 
N&04, and centrifuging, an ahquot of the clear a@eous layer was injected onto the 
HPLC system. Chromatographic separation was on a Lichrosphere 100, W-8,5-~ 
column using a gradient under isocratic conditions, Peak detection and quantification 
were based on UV absorbance at 3531323 nm. 

Samples were analyzed in runs that consisted of a control sample, a plasma blank, a 
set ofcalibration 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 cuncentration 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 (I/x) as a weighting factor. 
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A calcuiated concentration was determined ‘for each calibrator standard from the 
corresponding calibration line. The azathioprine and 6-mereaptopurine 
concentrations in samples and controls were estimated 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 cali bration 
standards ranged from 4,4% to 6.2 and the bias ranged from -22% 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 iimit. The assay was finear over the azathioprine concentration range 
of 2.50 ng/ml to 100 &ml. 

The coefficient of variation for the calculated 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 -2S% to -i-1.4%+ The lower &nit ofquantification of 
the assay was established at 5.00 ng/ml6-mercaptopurine. Any sample whose 
calculated concentration was beI~w this limit was reported as ‘less than this lower 
limit. The sssay was linear over the 6-mercaptopurine concentration range of 5.00 
nghni to 200 ng/ml. 

I 12) Pharmacokinetic Procedures and Statistical Analyses 

Pharmacokmetic Procedures 
Ali 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 pharmacokinetic and statistical analyses. 
Pharmacokinetic and statistical analyses were conducted on reported values No 
concentration estimates were calculated for missing vahres. 

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 individuai subject results also used the exact times of sample collection. 
Graphical presentations ofmean 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 concentration (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 don&& (Ke) was estimated as the negative 
value of the slope of the regression tine for the terminal log-linear concentration-time 
values. A minimum of three terminal vahres 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<O.Ol), no elimination rate was estimated. Elimination 
half-hfe (T’/) was estimated as iog,(2)Ke. 

Area under the curve (AK O-t) to the last measured concentration (C,) was calculated 
by the linear trapezoidal method. Area to infinite time (ALJCinf) was caicuiated by 
extrapolating AUC O-4 by the addition of the quantity: C, / Ke. Area to infinity could 
only be calculated when an eiimination rate constant had been estimated. 

Statistical AnaIyses 
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 a=O.O5, 

The statistiea1 model contained main eff&s of sequence, subject nested within 
sequence, treatmen and period. F-ratios fur testing main effects were constructed 
using the mean square error term f-or 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 subjedts nested within sequence as the 
denominator 

Power for the test-to-reference comparisons of the pharmacokinetic parameters was 
calculated as the probability (cl = 0.05) of detecting a diEerence equaf to 20% of the 
reference mean (or detecting a ratio of l&25 for log-transformed results). [Winer, BJ. 
S&Add Principles in Experimentd Design, New York: McGraw-J-Jill Book 
Company (1962) 21-26-f 

Confidence Intervals (90%) for the area and peak concentration comparisons were 
calculated by the t-test approach (2, l-sided) at a = 0.10 overali, cr = O-05 each side: 

Interval Lower Limit = (Xr - XR ) - Se * b- 
Intei-vaI Upper Limit = (Xr- XR ) + Se * ta/z 

Where XT 3 Xa are the test treatment and reference treatment Ieast-squares 
means, respectively. 

Se is the standard error of the estimated difference between means from the 
SAS estimate statement. 
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k’is the critical vahte fi~rn the t-distribution with degrees of freedom that of 
the error term and cx = 0.10. 

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

interval Limit = e(log-transfomed interval limit) 

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

13) Results 

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

CIinical Laboratory Results 
Chnicaf laboratory parameters fclinicai chemistry and hematology) were obtained at 
the end of the final period of subject confinement and l-2 weeks aftr=r the final dose 
of study medication. No clinicaiiy significant laboratory abnormalities were 
observed. 

Pharmacokinetic Results 
Statistical analyses were performed on the resuhs in order to compare AAX’s 100 mg 
azathioprine tablets to 50 mg hrmran@ tablets when each was administered as a single 
3Wmg dose after an overnight fast. Tables X .I 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) Conchsions 

Clinical 
Regarding safety and tolerability, 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.W 1.25. AAl’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. 

34 

. 



AZATHHX’RINE $lWW AAI-US-89 

\ -” >,I StMMARY TABLES 

,,s Table 1.1: Summary of statistical comparisons of azathioprine results for AM’s 100 
mg azathioprine tabiets (Test) and SO mg Xmuran@’ tablets (Reference) when 
each was administered as a single 300 mg dose immediateiy after an 
overnight fast to 45 subjects. 

Least-Squares Means ’ 90% Coetidence Interval ’ 

Log-Transformed: 

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 (a=O.(iS). 
? 3. Power to detect a difference of 20% of the Reference mean or a ratio of I .25 (tog-transformed 

W3lltS). 
4. Confidence interval on the ratio. 

. 
. 

c 

.35 



AZATMIOPRINE 23TUDY AAI-US-89 

SUMMARY TA3LES 

Table f,2: Summary of statistical comparisons of 6-mercaptopurine results for AAI’s 
100 mg azathioprine tablets (Test) and SO mg fmuran@ tablets (Reference) 
when each was administered as a single 300 mg dose immediately after an 
overnight fast to 46 subjects. 

Least-&pares &&am 90% Confidence Intervat 

Log-Transformed: 

1. Least-squares geometric means for log-transformed data, 
2. Ratio cakulated as Test least-squares mean divided by the Reference least-squares mean. None of 

the comparisons was detected as statisricaliy significant by ANOVA (a=il.OS). 
1 
J. Power to detect a difference of20% ofthe Reference mean or a ratio of 125 (log-transformed 

resuIt.5). 
4. Confidence interval on the ratio. 
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AZATHIOPRINi3 $nJDY AAhUS-89 

Table 23: Summary of plasma azathioprine 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/mi) 

ColIection T4?St Reference Significance * 
oHour> (p<O.O5) 

0.000 0.000 omo None 

0.250 20.3 22.8 None 

0,500 43.6 41.4 None 

0.750 36.6 35.7 None 

1.00 28.3 32.4 None 

1.33 27s 30.7 None 

1.67 25.3 28.5 None 

2.00 21.6 26.3 0.0343 

2.50 I72 i8.3 Nune 

3.00 12.1 12.5 None 

4.00 6.96 6.41 None 

6.00 1.55 1.6i NQtlC? 

8.00 0.848 0.846 None 

* Results of the statistical evaluation by AMXA (u=O.OS) for the hypothesis of equal treatment effects. 
None indicates that no difference was detected between treatment means Q~0.05) at the sampling time 
evaluated. : 
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AZATHIUPRU?& $TUDY AAI-US-89 

Table 2.2: Summary of plasma 6-mercaptopurine concentrations at each sampling 
time comparing AAI’s 100 mg azathioprine tabIets’(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 (nglml) 
CoiIection Test Reference Significance * 

(Wour) (p-dM6) 

0.000 Q.0Ot.l 0.000 NOiX 

0.250 4.08 5.81 None 

OS00 39.2 42.4 None 

, 0.750 53.4 48.1 None 

f.00 52.2 52.5 None 

1.33 55.7 54-3 None 

1.67 49.7 48.9 None 

2,tM 52.9 54.4 NOTE 

2.50 45.4 45.8 None 

3BO 44.0 41.7 None 

4.00 313 29.8 NQlle 

&O# II-99 6.82 None 

8.00 2.15 1.52 None 

Results ofthe statistical evaluatioil by ANOVA (~~0.05) for the hypothesis of equal treatment effects. 
None itldicates that no difference was detected between treatment means (pXI.05) at the sampling time 
evaluated. 2 
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ANDA 75-252 
Azathioprine Tablets IJSP, 75 mg & 100 mg 

Suitubil2y Petition 

AM international 
August 29,200l 

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 dissomtion apparatus II 
(paddles) at 50 rpm and a dissolution medium of deionized, 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. 





Comparative Results of Azathioprine Tablets 
vs. 

MURAN@ 
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Azathioprine Tablets, 75 mg 
Lot No. 00323 

‘. 

IMUR#iN@ Tablets, 50 mg 
Lot No. 6Xml4 

t I 



100 

20 

0 

Azathioprine Tablets,75 mg us Innovator, 50 mg 

5 Min. 20 Min. 

Time 

1 * 
30 Min. 45 Min. 



Azathioprine Tablets, 100 rng 
Lot No. 00322 

I gnJ I I 5 42 Min. 1 30 70 Min. I 20 92 Min. 1 30 96 Min. I ‘45 97 Min. 

lMURAN@ Tablets, 50 nq 
Lot No. 6X1644 



120 

100 

20 

0 

--_--- __._ __ .-.--- -_-__-~_ 
‘7 

Azathioprine Tablets, PO0 mg vs. fnmovator, 50 mg I 
I 

, 

I 

5 Min. IO Min. 20 Min. 

Time 

30 Min. 45 Min. 
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ANDA 75-252 
Azathioprine Tabkts USP, 75 mg & 100 mg 

SMdity 

AA1 International 
August 29,200l 

The proposed products have been placed on a stabitity protocol to establish shelf-life. We fully expect 
them to be comparabB to the 50 mg tablets in our approved ANDA (75-252). The cumulative data Tom 
six months on the protocol under ICH conditions is presented here for consideration. 





STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: 09NOVOO 

tOT#: 60321A 
PACKAGING: WHITE HDPE BOTTLE OF 16 TABLETS WITH CRC 

25JUNOl 

Condition/ 
tirnepoint (Project) 

Limits 

Date(s) Tested 
,Cumulati~e 
Appearance 
TP #2#61 
See Below 

Assay 
,TP # 5467.2 

93.0 s, 107.0% LC 

Dissolution 
TP # 54673 

NLT 75% (Q) in 30 minutes 
% Dissolved 

t Initial (AFK16) I 36NCV - 06DEcoo 
l-i=6 Range 

, Conforms I 9723 96 93-98 1 

Reference: SS4567 
Appearance Llmlkt: Yellow, mangle-shape tablet with debossed “76 mg*and central score between the “f61s and “mg” on one face and an “N” on the other 

NGTE: 
face. Packaged In a white, round, plastio bottle with CR cap, foam seal Iher, and pharmaceutical coil, 

Prior to-the6 monthtimex%it, assay was perfdrmed using TP # 64203, and dissolution performed using TP # 54204. 



STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAl- RESEARCH AND DEVELOPMENT 
SET DATE: 09NOVOO 

LOT#: 0032iA 
PACKAGING: WHITE HDPE BOTTLE 0F 15 TABLETS WITH CRC 

25JUNOl 

NOTE: Prior to the 6 month timepaint, related substances were perfamred using TP # 54203, 

, 
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STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: OQNOVOO 

LQT#: 00321A 
PACKAGING: WHfTE HDPE BOTTLE OF 15 TABLETS WITH CRC 

25JUN01 

Cumulative 

1 Mdnul (AFJ80) 
y;s; 

0.3 
2 Months (AFJ81) 0.3 
3 Months (AFJ82) 0:60/0:1 

6 Months (AAll262-02-02) 0.61 to.1 ::: 

4Q”Cl75% RH 
1 Month (AFJ80) 0.64/0,1 0.3 

2 Months (AFJ81) 0.3 
3 Months (AFJ82) 

yjq 

0:6040:1 
0.4 

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



STABILITY SUMMARY FOR AZA-rHlOPRlNE 15 mg TABtEfS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: 09NOVOO 

LOTlk 00321A 
PACKAGING: WHITG HDPE BOTTLE OF 15 TABLEl-S WITH CRC 

25JUNO4 

NOTE: TP #Is a$ shown or is a current revision thereof. 



STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: 09NOV00 

LOT#: 00321 B 
PACKAGING: WHiTE HOPE BOTTLE OF 100 TABLETS WITH CRC 

22JUNQl 

I Condition/ 
Timepoint (Project), 

Limits 

Initial (AFK18) 

25%160% RH 
1 Month (AFJBO) 
2 Months (AFJ81) 
3 Months (AN821 

6 Months (AAtl262-02-02) 

46”Ci75% RH 
I Month (AFJ80) 

2 Manths (AFJ81) 
3 Months (AFJ82) 

Date(s) Tested 

30NDV - 08DECOO 

14DECOO. ISJANOI 
l7JAN - OPFEBOI 
OSFEB - 28FEBOl 
OSMAY * 04JUNI)l 

14DECOO + ISJANO? 
17JAN - OPFEBOS 
OSPEB - 28FEBOi 

Cumulative 

Reference: SS-2588 
Appearance Limits: Yellow, triangle-shape tablet with debossed “75 mg* and central score behlileen the ‘75” and “mg” on one face and an “N” on the other 

face, Packaged in a white, round, pfastto bbttfe with CR cap+ foam seal liner, and pharmaceuttcal coil. 
NOTE: Prior to the 8 month timepoint, assay was performed using TP # 64203, and dissolution performed using TP # 54204. 



STABILITY SUMMARY FOR AZATHIOPRINE 76 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: OSNOVOO 

LOT#: 003218 
PACKAGING: WHlTE HDPE BOTTLE OF 100 TABLETS WITH CRC 

25JUNOl 

Initial (AFKIG) 

25W60% RH 
1 Month (AFJ80) 

2 Months (AFJ81) 
3 Months (AFJ82) 

6 Months (AAll282-62-021 

co.1 
eo.1 FE 

GO.1 
go.1 

eo.1 il <O,l 
40.1 0.1 co, 1 

4OW75% RH 
1 Month (AFJ80) CO.1 0.1 

2 Months (AFJ81) 
<O.l 

<O&l 0.1 
3 Months (AFJ82) 

CO.1 
eo.1 0.1 40.1 

. ., 

NOTE: Pribr to the 6 month timepoint, related substances were perform&d using TP # 54203. 

0.1 
0.1 
0.1 
O,l 

_ 

0‘1 

2 

,I 



’ STABILITY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: 09NOVOO 

LOT% 00321 B 
PACKAGING: WHITE HDPE BOITLE bF 100 TABLETS WITH CRC 

25JUNOl 

I Condition/ 
Timepoint (Project) 

Limits 

Initial (AFK16) 

25*C/60% RH 
1 Month (AFJ80) 

2 Months (AFJ81) 
3 Months (AFJ82) 

6 Months (AAl 1262-02-02) 

4OW75% RH 
1 Month (AfJ80) 

2 Mohths (AFJBI) 
3 Months (AFJ82) 

0.60/0.1 
0.63/0,1 
0,61/0.1 
O.%llU,i 

0.3 

8 
0:3 

Q.6010*1 
0.6310.1 iA; 
0.6110.1 0:3 

NOTE: Prior to the 6 month timepoint, related substances were performed using TP # 64203. 



STABILITY SUMMARY FOR AZATHIOPRINE ?5 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: OQNOVOO 

LOT#: 00321 B 
PACKAGING: WHITE HDPE BOY7’LE OF 100 TABLETS WITH CRC 

25JUN04 

NOTE: TP # is as shown or is a current revision thereat 



STABlLlTY SUMMARY FOR AZATHlOPRlNE 75 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT j 
SET DATE: 09NOVOO 

LOT& 00321 C 
PACKAGING: WHITE HDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP 

25JUNOl 

ConditionI 
Timepoint (Pfoject) 

Limits 

Date(s) Tested 

initial (AFKl6) 

2S’Ci60% RH 
I Month (AFJBO) 

2 Months (AFJSI) 
3 Months (AFJ82) 

6 Months (AAl1262-02-02) 

4O”Cl7S% RH 
1 Month (AFJ80) 

2 Months (AFJBI) 
3 Months (AFJ82) 

30NCV l 08DECOO 

14DECOO - ISJANOI 
17JAN - OPFEBOI 
OOFEB - 28FEEOl 
OQMAY c 64JUNOl 

14DECOO y 15JANOl 
?7JAN - OPFEEOI 
69FEB - 28FEBOl 

,Cum@ative 
Appearance A&Xly Dissolution 
TP#2%48$ ., ,, l-P # 54672 l-P # 54673 

I I ..a *em*, ,^L . 30 minutes 
I\,clr( See Below 

Conforms 

93.0 - 107.0% LC 

98-f 

NL I /we \U) In 
% Disso,.- .A 

n=6 Range 
97 1 96-100 

Conforms - Unchanged from control 07.6 98 96 = 09 
Conforms - Unchanged from control 96.5 95-07 
Conforms 11 Unchanged from control OS.5 E 93 * 97 
Conforms e Unchanged from control 08.3 94 03 - 06 

CortfortW - Unohanged from control 07.4 99 §6- 102 
Conforms - from controt 88.4 96 95 - Of 
Cor~forms 

UWthernged 
- Unchanged from cdntroi 07.8 94 01 - 96 

Reference: BS-2569 
Appearance Wmits: Yellow, trtangle-shape tablet with debossed *76 mg” and central scdre between the “75” and “mg” on one face and an “N” on the other face, 

NOTE: 
Packaged in a white, round, plastic bottle with white plasfio cap, foam seal lfner, and pharmaceutical coil. 

Priof to the 6 month timepoint, assay was performed using TP # 64203, and dissolution performed using TP ## 54204. 



STABILITY SUMMARY FOR AZATHlOPRlNE 75 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: OgNOVOO 

L0‘r~ 00321 c 
PACKAGING: WHITE HDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP 

25dilNOl 

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

0.1 
0.1 

00:: 

0.1 
0.1 
0.1 



STABILITY SUMMARY FOR AZATHIOPRINE 75 mgTABLETS FOR AA1 - RESEARCH AND DEVELOPMENT 
SET DATE: 09NOVOU 

LO”r#: 00321C 
PACKAGING: WHITE HDPE BOTT&E OF 1000 TABLETS WITH SCREW CAP 

25JUtdOi 

1 Month (AFJBb) 0.60/0,1 0.3 
2 Months (AFJ81) 0.6210.1 
5 Month& (AFJ82) 

6.3 
0.61kI.l 

6 Months (AA11252~02~02) 0.6VO.l 2: 

4O”Cl75% RH 
., 

1 Month (AFJ80) 0.52/0*3 0.4 
0.60lb.l 

2 Months (AFJBI) 0+83/0.1 0.3 
3 Months (AfJ82) 0,60/0.1 0.3 

NOT%: Prior to the 6 month timepoint, related sub$tsn&?s were performed u&g ‘f‘P # 84203. 



STAf3lLlTY SUMMARY FOR AZATHIOPRINE 75 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: 09NOVOO 

LOT& 00321 G 
PACKAGING: WHITE HDPE S6tiLE OF 1000 TABLETS WITH SCREW CAP 

25JUNOl 

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



STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: 09NOVO0 

LOT& 00322A 
PACKAGING: WHITE HDPE BOTTLE OF 15 TABLETS WITH CRC 

25JUNOl 

Cunurlattve 
Condition/ 

Timepoint (Project) Date(s) Tested Appearance Assay Dissolution 
~, fP#25482 -,,, tP # 54672 -t-P # 54673~ 

Limits See i3elow 93.0 l 107*0% LC NLT 75% (Q) in 30 mill&s 
% Dissolved 

n=6 Range 
Initial (AFKIG) 30NOV - 08DECOO Confomrs 97.0 94 93 - 95 

25”C/BO%----- 
1 Month (AFJ60) ‘t4DECOO - IISJANOI 

2 Months (AFJ81) 
Conforms - Unchanged from eonttol 97.6 97 95-98 

18JA.N - OSFEBOI 
3 Months (AFJ82) 

Conforms - Unchanged from control 94.6 95 93 - 96 
12FEB - 28FEBOl 

8 Months (AAll262-02-02) 
Conforms * Unchanged from control 

:::: 
92-95 

OSMAY - 04JUNOl Conforms l Unchanged from control 2 93-93 

40°C178% RH 
1 Month (AFJ80) 14DEc;OO. 15JANO1 Conforms - Unchanged from control 98.8 96 95 * 97 

2 Months (AFJ81) IfJAN - 02FEEOl Conforms I Unchanged from control 98.1 95 93 - 96 
3 Months (AFJ62) ‘t2FEB - 28FEBOi Conforms 1 Unchanged from control 98.5 96 95 - 98 

Reference: SS-2570 
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 othet 

fsoe. ~Packaged In a white, round, plastic bottle with CR cap, foam seat liner, and pharmaceutical coil. 
NOTE: Prior to the 6 month tlmepolnt, assay was performed using TP # 54203, and dlssolutlon performed using TP # 54204. 

o\ 
0 

,* 



STABILITY SUMMARY FOR AZATMIOPRINE-100 mg TABLETS FOR AAI = RESEARCH AND DEVELOPMENT 
SET DATE: 09NOVOO 

LOT#: 00322A 
PACKAGING: WHlTE HOPE BOTTLE OF 15 TABLETS WITH CRC 

25JUNOl 

Condition/ 
, ffmep6int (Project) 

Limits 

Cumulative 
Related Substances 

TP # 54872 
Known Impurity: NM? l,O% 

Hypoxanthine 1 Mercaptppurine 1 $-Chloro-l~m~thyl+nltroimidazole 1 , AMN + DMO 

initial (AFKIG) 
I 

CO.1 I 0.1 I <O.l 0.1 

25”C160% RN 
t Month (AFJ80) 

2 Months (AN81 ) 
3 Months (AFJ82) 

8 Months (AAll282-02.02) 

eo.1 0.1 eo.1 
<O‘i co.1 

0.1 
<O.l 

eo.1 (0.1 
<o.i X:l 

t: 
eo.1 0:1 

4o”Ci75% RH 
? Month (AFJ8O) eo.1 

2 Months (AFJ81) 
e0.1 

CO‘1 K 
0.1 

3 Months (AFJ82) GO,1 0:1 e0.1 0.1 
a1 0.1 

NOTE: Priorto the6 month tlmepoint, related substances were performed using TP # 54203, 



STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAl - RESEARCH AND DEVELOPMENT 
SET DATE: 09NOVOO 

,LOT#: 00322A 
PACKAGING: WHITE HOPE BOTTLE OF 15 TABLETS WITH CRC 

25JUNOl 

Condition/ 
Timepoint (Project) 

Limits 

Cumulative 
Related Substances 

TP #,54672 
Unknown Impurity: NMT 0.1% 

(RRT/% Area) 
fatal Known and Unknown: 

NMT 2.0% 

Initial (AFKlB) 

I J 26W60% RH 
1 Month (AFJBO) o.wo.1 

2 Months (AFJ81) 
0,3 

0.85/0.1 
3 Months (AFJ82) 

0.2 
0.61/0.1 

6 Months (AAll2132~02-02) 
0.3 

0.61/0.1 0.3 

NOTE: Prior to the 6 month timepoint, related substances were petformed using TP # 84203, 



STABILITY SUMMARY FOR AZATHtOPRtNE 100 mg TABLETS FOR A4f - RESEARCH AND DEVELOPMENT 
SET DATE: 09NOVOO 

LOT* 00322A 
PACKAGING: WHITE HDPE BOTTLE OF 15 TABLETS WtTH CRC 

25JllNOl 

Cumulative 
Hardness 

TP#OOO86 
None specifted 

kp (n=lO) 

10.6 

49 
8,8 

i:: 

:*f 
4.7 

0:3 
5.2 

0‘3 i:: 

NOTE: TP # Is as shown cr is a current revision thereof, 

,, 



STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AA1 - RESEARCH AND DEVELOPMENT 
SET DA-@: 09NOVOo 

LOT& 003228 
PACKAGING: WHITE HDPE BOTTLE OF 100 TABLET$ WITH CRC 

25JUNOl 

nchanged from control 
nchanged from control 

Confoms - Urichanged from controf 

Conforms - Unchanged from control 
conforms * Unchanged fr51-n oontfof 

Reference: SS-2571 
Appeazance Limits: Yellow, diamond-shape tablet With debossed “160 mg” and central score between the “IOU” and “mg” on one face and an “N” on the other 

NOTE: 
fac& Packaged In a white, round, plastic bottle with CR cap, foam seal liner, and pharmaceuticaf coil. 

Prior to the 6 month timepoint, assay was performed using TP # 54203, and dissolution performed using TP # 54204. 



STABILITY SUMMARY FOR AZATHIOPRINE 100 mg TABLETS FOR AAI - RESEAkCH AND DEVELOPMENT 
SET DATE: 09NOVOO 

LOT& 003228 
PACKAGING: WHITE HDPE BOTTLE OF 100 TABLETS WITH CRC 

25JlJNOl 

NOTE: Prior to the 6 manth timepolnt, related substanceswere perfdtmed using TP # 54203, 

I, 



STAt3tLtl-Y SUMMARY FOR AZATHIOPRtNE 100 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET IjATE: OgNOVOO 

LOT#k 00322B 
PACKAGING: WHITE HDPE B0lTLE OF 100 TABLETS WITH CRC 

25JUNOl 

IMT 0.1% \ t T&at Known and Unknown: .I.._ n Ai*, t 

0.61/0,1 
a.62h3.1 
a‘6ml 
0.61/0,1 

2 Months (AFJBI) 

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



STAFiLlTY SUMMARY FOR AZATHlOPRiNE 100 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: 09NOvOO 

LO?% 003228 
PACKAGING: WHITE HOPE BOl-tLE OF 100 TABLETS WITH CRC 

25JUNOl 

2 Months (AFJ81) 

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



STABILITY SUMMARY FOR AZATHIOPRlNE 100 mg TABLETS FOR AA1 - RESEARCH AND DEVELOPMENT 
SET DATE: OQNOVOO 

LOT#: 003226 
PACKAGING: WHITE WDPE BOTTLE OF 1000 TABLETS WITH SCREW CAP 

25JUNOl 

Condition/ 
Tlmepoint,(Project) 

Limits 

Date(s) Tested 

lnitlal (AFK16) 

25”C/60% RH 
1 Month (AFJ80) 

2 Months (AFJSI ) 
3 Months (AFJ82) 

6 Months (AAll262-02-02) 

30NOV - OEDECOO 

14DECOO. IGJANOI 
17JAN l OPFEBOI 
?ZFEB - 28FEBOl 
OQMAY - 04JUNOl 

Cumulative 

Conforms I 97,4 I 
I 

93 1 92 - 94 
1 i I 

-I 
Conforms - Unchanged from control 97‘4 95 93-98 
Confotms - Un&anged from cantrot 9&Q 91 -9.5 
Conforms + Unchanged from control 97.0 it 94 - 97 
Conforms b Unchanged from oontrol 97.4 92 89 - 95 

Conforms - Unchanged from control 
Conforms * Unchanged from controi 
Conforms - Unchanged from control 

95.1 
98.0 
98.6 

95 93 - 97 

E 
93 - 95 
53 * 94 

Reference: SS-2572 
Appearance Limits: Yellow, diamond-shape tablet with debossed “100 mg“ and central score between the “100” and “mg” on ona face and an “N” on the other 

face. Packaged in a white, mound, plastic bottle with white plastic cap, foam seal liner, and pharmaceutical coil. 
NOTE: Prior to the 6 month timepolnt, assay was performed using TP # 84203, and dlasolutlon performed using TP # 54204. 



STABILITY SUMMARY FOR AZATHIOPRINE 100 mg‘T’ABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: OSNOVOO 

LOT#: 00322G 
PACKAGING: WHITE HDPE BOTTLE OF 10007~S~EfS WITH SCREW CAP 

25JUNOl 

Condition/ 
Timepoint (Project) 

Limits 

Initial (AFKl6) 

25”C160% RH 
1 Month (AFJ80) 

2 Months (AFJ81) 

6 
3 Months (AFJ82) 

Msnths (AA1126%02-02) 

4oaCff5% RH 
1 Month (AFJ80) 
2 Months (AFJBI) 
3 Months (AFJ82) 

I I 
co.1 co,1 <O.l 
<O,l co.1 
<O.l it: CO.1 
<O.l 0.1 co.1 

co.1 *O,l GO.1 
~0.1 co.1 
<O&l 21 <O&i 

0.1 
0.1 
0.1 
0.1 

1 0.1 

00:: 

NOTE; Prior to the 6 month tlmepolnt, related substances were performed using 1’P # 54203. 



STABILITY SUMMARY FOR AiXTHlOPRlNE 100 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DA-l% OQNOVOO 

LOT& 00322C 
PACKAGING: WHITE HDPE BOTTLE OF 1000 TABtETS WiTH SCREW CAP 

26JlJNOl 

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

,, 



STABILITY SUMMARY FOR AfATWlOPRlNE 100 mg TABLETS FOR AAI - RESEARCH AND DEVELOPMENT 
SET DATE: OQNOVOO 

LOT% 00322C 
PACKAGING: WHITE HDPE BOYLE OF 1000 TABLETS WITH SCREW CAP 

25JUN01 

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


