Groton / New London Laboratories
Pfizer Inc

Eastern Point Road

Groton, CT 06340

Pfizer Global vReseatcli & Development

fon
. November 7,2805
Division of Dockets Management Ul
Food and Drug Administration :
5630 Fishers Lane, Room'1061 —
Rockville, Maryland 20852 =
. Vs’
Re: Amorphous Atorvastatin
-
=)
Dear Sir or Madam: o]

CITIZEN PETITION

On July 28, 2005, we wrote to Gary Buehler to provide background information on
amorphous versions of atorvastin that we believe may be relevant to FDA’s consideration of
generic drugs that contain such polymorphs. That letter is attached as Exhibit A. In a letter dated
August 30, 2005, attached as Exhibit B, Mr. Buehler requested that we file a petition containing
the same information. He noted that the citizen petition process would permit others an

opportunity to comment on the points we raise and also permit Pfizer the opportunity to comment
J on the views and opinions of others that may be submitted in the citizen petition file. We submit
this petition in response to Mr. Buehler’s request.

A. Action Requested

Pfizer asks that FDA consider the information provided in the July 28 letter, together
with any additional information that may be submitted to the petition file by Pfizer or others, in
FDA’s decisions concemmg approvals of generic versions of atorvastatm

B. Statement of Grounds
We incorporate the July 28 letter (Exhibit A) as our statement of grounds for this petition.
In addition, we add. fm“cher scientific evidence which supports the contention that multiple
“amorphous” forms of atorvastatin calcium exist (Exhibit B). These data consist of small angle
x-ray scattering (SAXS) profiles obtained using synchrotron radiation, and demonstrate that
“amorphous” Forms 23 and 27 are structurally different, with Form 23 being more ordered than
Form 27, as also demonstrated by powder x-ray diffraction in Attachment 1 of Exhibit A.

! Mr. Buehler’s letter notes that the issues raised in the July 28 letter may be of significant
interest to others. We respectfully suggest that FDA consider scheduling a public meeting on
these issues. At that meeting we, as well as experts put forward by other interested parties, could -
explain the data on amorphous atorvastatin and our views on its potential implications and
respond to any questions from FDA experts.
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C. Environmental Impact ‘

The relief requested by this petition would result in an informed FDA evaluation of any
ANDAs for atorvastatin. Because the grant of this petition would not have an effect on the
environment, no environmental assessment is required. 21 C.F.R. § 25.31(a).

D. Economi¢ Impact
Information on the economic impact of the action requested: by this petmon will be
submitted if requested by the Commissioner.

E. Certification
The undersigned certify that, to the best knowledge and behef of the undersigned, this
petition includes all information and views on which the petition relies, and that it includes

representative data and information known to the petitioners, which are unfavorable to the
petition.

Respectful}y submitted,

William J. Curatolo, Ph. D.

Senior Research Fellow -
Pharmaceutical Sciences Division

Pfizer Global Research and Development
MS-4124

Groton, CT 06340

Stephen R. Byrn, Ph.D!
Study Director

SSCI, Inc.

3065 Kent Avenue
West Lafayette, IN 47906 -

ce: Gary Buehler, Office of Generic Drugs, FDA



EXHIBIT A

Groton/ New bondon Laboratories
Pfizer Inc

Eastern Point Road

Grotor, CT 06340

Pfizer Global Research & Development

July 28, 2005

Gary J. Buebler

Director, Office of Genenc Drugs

Food and Drug Administration ,
Center for Drug Evaluation and Research
HFD-600, Room 286

Metro Park North2

7500 Standish Place °

Rockville, MD 20855

Re:  Generic Versions of Atorvastatin

Dear Mr. Buehler:

Pfizer Inc. is the manufacturer of Lipitor (atorvastmin) We are writing to you
because we are concerned that ANDA apphcants are seeking approval of polymorphs of
atorvastatin that are dlfferent from, and may be inferior in guality to, Lipitor. We believe
that ANDA applicants are likely to use physical forms of atorvastatin that may be
susceptible to higher levels of impurities than are found-in Lipitor and that may degrade
more quickly and thus have inferior stability compared to- Lipitor. We ask that such
potential differences in quality be carefully scrutinized before the atorvastatin variants are
approved under ANDA:s.

.B_adc_.._gz@,@_d‘

Atorvastatin is an unusual molecule in the sense that it exists in a very large
number of different polymorphs. Significantly, there are variations among the potential
“amorphous” forms of this molecule and those variations may have somewhat different
properties. In addmon since pure, amorphous atorvastatin is ‘chemically unstable, the
need to add stabilizers to dosage forms containing amozphous atorvastatin may help
alleviate the stability i issue, but opens a range of other technical issues and may result in a
product which may exhibit very different behavior than Lipitor. Several publications have
appeared in the last few years. describing amorphous forms of atorvastatin, and the early
development work on Lipitor was done with an amorphous form. Itis our understandmg
that there is a pending application for a generic version of this preduct that is in an
amorphous form.
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Pfizer, of course, has substantial experience with atorvastatin and has developed
information concerning the solid forms of this molecule. We also have acquired samples
of generic versions of this drug marketed in other countries. of the world and have
subjected them to analys;s We believe, based on the, mfermanon that we have obtained,
that a generic version of aton deLdllIl uuuzmg an amorpneus onm wama have different
properties than Lipitor and would present a risk of different and/or hxgher levels of
impurities than are found in Lipitor. That risk would exist both at the time of initial
manufacture of the generic product and, perhaps most important, through degradation
during its shelf life. We, of course, have very limited information about any generic
atorvastatin product that has heen or will in the futare be, submitted to FDA for review.
In these circumstances, however, we thought it appropmate to-provide to-you background
information that we have developed concernmg atorvastatin in its amorphous form. As
noted, we believe that this mformatmn may raise questions about the approval of - some
such applications or, at a minimum, suggests that such apphcatxons should contain
safeguards against inconsistent or inferior quality. :

Atorvastatin Appears in Many Polyimorphic Forms

Our work with atorvastatin reveals that it can exist both in.amorphous forms and
in a significant number of different crystalline forms. The marketed atorvastatin product
exists in a crystalline form that was discovered during the developmﬁnt process for
atorvastatin and is the subject of a Pfizer patent. We are aware of over twenty other
crystalline forms of atorvastatm

There are a Variety of “‘Amor\phegs”chrm_s of Atorvastatin

The term “amorphous,” at least with respect to this molecule, can cover
disordered forms that are, on careful examination, quite different from each.other. The
most common amorphous form has been designated “Form 277 by us. A somewhat less
common amorphous form has been identified as “Form 23". Attachment 1 to this letter
demonstrates that these two “amorphous” forms exhibit dlfferent powder x-ray
diffraction patterns.

Use of Different Po]vrﬁorphs in Drli‘g’ Qevelogmemk \ |

The original atorvastatin utilized by Pflzer in the early development of this drug
was Form 23 (in some documents referred to as amorphous B). During development
after some but not all clinical trials were completed, Pfizer developed a crystalline form,
which is the form in which Lipitor is marketed. While bioequivalence testing showed a
difference in the rate of absorption for crystalline tablets as opposed to tablets prepared
with Form 23, the extent of absorpnon was equivalent for the two forms, After review of
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clinical data relating to the two forms, FDA concluded that approval ef the crystalline
form was appropriate. :

Our analysis of ‘various generic products obtained from sources outside the United
States suggests that those products that include atorvastatin in the amorphous form are,
most commonly, Form 27. Even though both. Form 23 and Form 27 appear amorphous
by X-ray powder d1ffract10n experiments, analysis of their local structure based on the X-
ray powder diffraction data indicates that Form 23 has more compact. local packing than
Form 27. The difference in such local packing can be expected to lead to a difference in
solubility. Indeed, as demonstrated by the enclosed ‘data (Attachment 2), the two forms
in fact demonstrate dissolutzon profiles that differ from each other and from the
crystalline form found in Lipitor. In addition, the dissolution profile for Form 27 depends
upon its method of manufacture, with different behavior Qbserved for:Form 27 prepared
by precipitation or by spray~drymg (Attachment 2). -

By comparison and i in general, crystalhne compounds can have dissolution
behavior which depends upon particle size. The setting of pamcie size specifications for
_acrystalline drug is a well-developed regulatory science. In:the case of amorphous
materials, there is not such a well-developed. understandmg of the physical properties of
different amorphous forms of a drug, or of a single amoxphous form manufactured in
different ways, as evidenced by our dissolution data for precipitated Form 27, spray-dried
Form 27, and Form 23 (prepared by precipitation).

Polymorphic Form and Stability

Crystalline forms in general, and the crystalline forms of atorvastatin, are more
chemically stable than amorphous forms. Pfizer found, during its-own developmental
work on atorvastatin, that the bulk amorphous drug substance degraded quickly during
accelerated stability studies at 40 °C/75% RH and 80 °C. By comparison, Pfizer’s
crystalline atorvastatin showed no significant increase in degradatmn impurities during
the accelerated stability studies. See Attachment 3.

Potential Differences in Impurity :Pro‘ﬁlesk Among Different ‘Polymom‘ hs

Differences in stability may, particularly over time, result in higher levels of
impurities in an amorphous than in a crystalline version of atorvastatin. Because of the
disordered physical structure of amorphous atorvastatin, it is predlctablc that the
amorphous form will be more susceptible to degradation than the crystalline product.

Crystalhzanon is usually utilized to achieve the desired chemical purity during the
production of active ingredients. The amorphous form has a higher specific surface area,
a greater tendency to absorb solvents, and a higher reactivity than the more ordered
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crystalline form. Therefore, production of an amorphous form increases the likelihood
that increased impurities will be incorporated.in the active ingredient during producuon
In addition to the chemical impurities, higher amounts of solvents may also be
incorporated into the amorphous form.

Significance for AggroVal of Generic Versions of Atorvastatin

The generic versions of- atorvastatm will differ in physical form from Lipitor
solely to support an effort by the generic applicants to avoxd the reach of patent
protection of the innovator. In'the context of FDA’s r m_;cvuuu of a Pfizer petition
concerning 505(b)(2) applications, FDA suggested that it would consider whether it was
appropriate to approve such applications for variations from-approved-drugs that offer no
therapeutic benefit over the innovator. As that letter noted, approval of such variations
may 1) undercut incentives for developing new active moieties, 2) lead to proliferation of
variations, and 3) divert resources from innovative drug research to the development and
patenting of variations simply for competitive purposes rciatmg to the'variations. Letter
to Katherine Sanzo, et al from Janet Woodcock, M.D. Docket Nos. 2001P-0323, 2002P-
0447, 2003P-0408 (Oct. 14, 2003) at 34.’

That discussion dealt with dlfferences in salts and esters. The principles
articulated apply equally, however, to the development of new physmal forms to evade
patent protection. FDA properly should look closely at whether any such new forms in
fact do result in lower quality. products for American consumers. Where, as here, the risk
of reduced quahty in the generic product is clear, the data submitted to support approval
of the generic product should be reviewed with conmderab]e skeptlclsm

The likelihood that the use of amorphous atorvastatin will result in a risk of higher
impurities should be considered as FDA reviews any applications containing this physical
form of atorvastatin. Additionally, the use of any ‘stabilizers or stabilizing excipients to
improve chemical stabxhty must be viewed very critically. The use of stabilizers of this
sort. does not have a great deal of precedence in the literature so their impact on the
predictability of long-term stab1hty from accelerated conditions is not well known.

! Although Pfizer agrees with these concerns, Pflzer disagrees with the legal
interpretation of section 505(b)(2) that is asserted in the petition response.

? One way to address these issues would be for FDA to develop, in a pubhc proceeding, a
standard of 1dent1ty for atorvastann In. somewhat similar circumstances,
GlaxoSmithKline has requested that such a standard be developed for one of its products.
See Citizen Petition, 2004P-0290 (J u]y 7, 2004), pages 11-12. This reasonable approach
should also be applied to atorvastatin.



Gary J. Buehler
July 28, 2005
Page 5

While Pfizer has considerable experience with the various polymorphic forms of
atorvastatin, we of course have little or no information about. the particular forms that
may be incorporated in any potential generic version of atorvastaﬂn for which another
company may seek approval. However, the information that we do have about
amorphous forms of this molecule suggests that the impurity profiles for such products
and, in particular, their stability should be critically evaluated. We enclose a chart
(Attachment 4) illustrating the results of our testing’ of generic versions of amorphous-
form atorvastatin marketed abroad and also the data supportmg that chart (Attachment 5).

Pfizer would be glad to share W1th FDA any mfonnatwn in its possession
concerning the characteristics of the different polymorphs of atorvastatin that FDA may
find useful as it considers any applications for generic versions of atorvastatin that have
been or may be submitted. Please feel free to contact us with any: questions or requests
for information.

Smcerely,

WMW

Wllham J. Curamlo, Ph. D.

Senior Research Fellow

Pharmaceutical Sciences Division

Pfizer Global Research and Development
MS-4124 -

Groton, CT 06340

Tel: 860-441-4890

Study Director

SSCI, Inc.

3065 Kent Avenue

West Lafayette, IN 47906
- Tel: 765-714-280

cc: Mr. J. Chasnow, Pfizer Legal
Mr. J. Blumenstein, Pfizer PGRD Reg CMC



Attachments

Attachment 1: Powder X-ray diffraction ﬁattems of fwo, “amorphous”
atorvastatin calcium forms. *

Attachment2: v Dissolution cfA atorvastatin calcium farms.

Attachment 3: Stability of atorvéstatin- calcig{m forms.

Attachment 4: Generic atorvéstatin impurity profﬂes‘{bar{ cha‘rt)‘

Attachment 5: Generic atorvastatin impurity profiles (data table).
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Attachment z

Pfizer Global Rescarch & Devekrpmmt
Groton Laboratmes )
Pfizer Inc Y
-+ Hastern Point Road
Groton, CT 06340-5146

‘Analytical Research & Development

DATE: July 28, 2005
TO: William Curatolo
FROM: Segufta Kasli and Anthony Campeta -

SUBJECT: Solubility Study at 37°C for Crystalline Atorvastatin Calcium Commewxal Form and Amorphous
Atorvastatm Calcmn Forms 23,27 Spray Dried and 27 Preathateﬂ

Attached is a summary of the data fcr the solubility study at 37°C for crystallme atoryastatin calcmm commercial
form and amorphous atorvastatin calel\im Forms 23, 27 spray dried and 27 pwc;pﬂatcd A copy of this report will -
be avaxlable in GDMS.

Please let us know if you have any questions.

July 28, 2005

Notebook references: 65813 (AMC) and 64527 (MLR)

ce: W, Curatolo
M. Snyder
M. Reynolds
R. Reddy
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Solubility Study at 37 °C for Crystaﬂine Atorvastatin Calcium Commercial Form and
Amorphous Atorvastatin Calcium Farms 23,27 Spray Dried and 27 Precxpitated

Atorvastatin Calcium ; ‘Crystalline Commercial- !?orm, Lot 69294

' 'Amorphous Form 23, Lot 54910-38-1
Amorphous Form 27 Spray Dried, Lot 57141-84 (BRI 2190-169)
Amorphons Form 27 Preclpxtated, Lot 54916—36—1

Solution Media ‘Simulated Gastric Fluid (’SGN‘), ne enzyme -
' Simulated Intestinal Fluid (SIF), no efnzyme
Water

Time Points - | 15 minutes’
1 36 mmutes

60 minutes
124 hours

Objective:

To determine the solubility at 37°C of- crystallme atorvastatin calcium commercial form and amorphous atorvastatin
calcium Forms 23, 27 spray dried and 27 prempxtated in simulated gastm fluid, snmﬂatect intestinal fluid and water
over 24 hours.

Tests:

Test Methodology Test Method__ ’

Assay High Performange - { Assay and Purity Evaluatmn ef Atorvastaim Blends, Granulanons and
Liquid Chromatography Tablets by RPLC (adgpted from ATP 6170-12) .

Purity High Performance’ { Assay and Purity Evaluation of Aforvastatin Blends, Granulauons and
Liquid Chromatbgraphy : Tablets by RPLC (adapted from A’I‘P 61 70-12)

Assay and Purity Expenmental

Assay and Purity Evaluation of Atorvastatin Blemls Granulations and Tabiets by RPLC (adapted from
ATP 6170-12) , .

Chromatographic Conditions,

Column \ "Phemmenex Ultremex C~18 Sy pamcle size. 4. 6X250mm

Column Temperature | Ambient .

Injection Volume S 20uL

Flow Rate B | 1.5mlL/min

Autosampler Temperature ] 15°C .

Detection UV detector at 244nm -

Mobile Phase 1 0.805M Ammoniam Citrate (pH 4. O)JAcetcmtrﬂe(ACN)ﬂ‘eu'ahydmﬁimn(THF),
53f 27[20 (v!v/v}

Preparation:

Crystalline atorvastatin calcium commercial form, Lot 60294, and amorphous atervastatin calcium Forms 23, Lot
54910-38-1; 27 spray dried, Lot 57141-84 (BRI 2190«169), and 27 pmmp;tamd Lot 54913-36-1 were used in this
experiment. The simulated gastric fluid, no enzyme (SGN) dnd similated intestinal ﬂmd, o enzyme (SIF) were
prepared according to the U.S. Pharmacopoeia 28. Deionized water was obtained thmugh a Nanopure Infinity water
filtration system. About 20mg of each API was placed in a SmL tube, flowed by 4. Stal. of the appropriate solubility




medium pre-equilibrated at 37°C. Duplicate tubes were prepareé for gach: APlevent combination. The tubes were
capped and allowed to slowly invert ona rotaﬁug tube rack ina 37°C watér bath. Ai the- appropnate time points (15,
30, 60 minutes and 24 hours), about 1mL of sluxry was removed; filtered (37°C: equbratsad syringe and filter), and

appropriately diluted with extraction solvent (1 pH’? 4, 0.05M mtate buffer ACN) I‘he diluted information is
shown in Table 1.

Table 1: Dilution Informatwn for Crystalhne Atorvastatin Calmum Cnmmercial Fm:m and Anmrphous
Atorvastatin Calciuni Forms 23, 27 Spray Dried and 27 Precipitated ‘

Solution Media | Time Point . Sample Volme |Into - { Total Volnme | Dilution Factor
SGN All , | 500uL, HPLCvial | 1000pL 12
SIF 15,30 & 60 | 500puL | HPLE vial 1000pL 2
_minutes ' . ~ ) 4 :
24 hours 500uL 0mL = {10mL 20
f ‘ , _volumetric flask | .
Water 15,30 & 60 500uL - "HPLCvial -~ | 1000pL 2
minutes ) - B -
24 hours {500pL - | 10mL ©{i0mL 20
' ‘ volumeu'iﬁﬂ:ask S

Some exceptxons to Table 1 occurred due to ﬁltxamn dxfﬁculues of t‘ne siumes. Exaet sampie volumzs and total
volumes were recorded in the notebook,

After the 24 hour time point, the pH of each solution was tested,

. The final diluted samples were tested for atorvastatin concentration and’ lactone (PD 130694) levels using the HPLC

method described above. The results are' repomd as the average actual cancentratxon of atorvastatin active (ug/ml)
and average %area of lactone.

The test results are in the following table.
General Observation:

»  For all atorvastatin forms, the acidic SGN media shows a lower pH than SIF and water. Due to this low pH, an
increase in lactone levels is observed for all forms,

s After 24 hour ethbratxon, solubﬂ:ty for all forms was greatest in SIF. .

= Solubility of the amorphous atorvastatin calcium forms was higher than that of crystailme atorvasumn calcium
commercial form at ‘early time points’ {aﬁer 15- 60 minutes) in water and SIF. .




Solubility at 37°C of Crystalline Atorvastatin Calcium Commercial Form
and Amorphous Atorvastatin Calcium Forms 23, 27 Spray-Dried and 27 Precipitated

- sp= spray dried V

SIF = simulated intestinal fluid

LOQ=01% -

Average
Atorvastatin Concentration Average
{ugAlmlL.) Lactone (% Area)
) Average
< Solution | 15min_30min_60min_ 24 hr | FinalpH | 15min__ 30min - 60min 24 hr
Commercial Form SGN | 264 238 156 101 | 1.22 8.3 11.0 17.3 3.0
~{Form 27 ppt 8GN | 29.2- 207 -~ 241 12| 126 | 73 77 123 362 |
Form 27 sd SGN 366 364 314 147 | 125 8.8 9.4 119 . 388
|Form 23 _SGN | 245 220 180 134 | 126 178 227 27.1 342
Commercial Form SIF 2051 2274 2295 3253 686 nd nd. nd nd -
Form 27 ppt ' SIF | 5972 3739 . 4024  4898| 6.86. nd nd  nd nd .
Form 27 sd SIF | 6167 6480 6019 5422| 684 | nd nd nd nd
Form 23 SIF__| 5381 6202 6683 5566/ 68 | <.0Q <L0OQ nd nd.
Commercial Form- Water 109.5 113.7 1166 187.7 6.21 nd nd nd nd
Form 27 ppt Water | 3934 - 4830 4076 1543| 7.0 nd nd nd nd
f;qm‘zz;sd’ Water | 731.3 6266 5086 1606 | 6.47 nd nd nd nd
_[Form 23 Water | 3578 3821 3701 1603 639 | <LOQ <0Q <l0Q  nd
ppt = precipitated - © SGN = simulated gastric fluid nd = not detected




Solubihty at 37C of Crytalline Atorvastatin Calcium Commerclal Form and
Amorphous Atorvastatin Calcium Forms in SGN
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Atorvastatin solubility

Solubility at 37C of Crytalline Atorvastatin Calcium Commercial Form and
Amorphous Atorvastatin Calcium Forms in SIF

—+— Commercial Form
~=— Form 27 ppt

: —n—-Form 27 sd
~s%—Form 23

2

100 +

0 - T T A \DI / - ‘ T o T - T -
0 200 400 600 800 1000 1200 1400 1600
Time (min) “ '



800

700

Solubility at 37C of Crytalline Atorvastatin Calcium Commercial Form and

Amorphous Atorvastatin Calcium Forms in Water

A/
8

1
1

Atorvdstatin solubility

- 200 +

253
o
[

100 #

400

T

600

800
Time (min)

1000

1200

1400

1600

—e— Commercial Form|

—a~— Form 27 ppt
—&— Form 27 sd-

[ZeFom2s



Butler, Jennie C
_

From: Curatolo, William J [William.J.Curatolo@pfizer.com]

Sent: Thursday, November 17, 2005 6:26 PM
To: jbutler1@oc.fda.gov

Cc: Chasnow, Jeffrey B; Blumenstein, Jeffrey J
Subject: Pfizer Citizen Petition

Dear Ms. Butler:

In response to your phone contact, the Pfizer Citizen Petition on Amorphous Lipitor
(Docket #2005P-0452) does not contain any information (including the attachments) which we
wish to keep confidential. ’

Thank you.

William Curatolo
Senior Research Fellow
Groton/New London Labs
Pfizer PGRD

Tel: 860-441-4890

LEGAL NOTICE

Unless expressly stated otherwise, this message is confidential and may be privileged. It
is intended for the addressee(s) only. Access to this E-mail by anyone else is
unauthorized. If you are not an addressee, any disclosure or copying of the contents of
this E-mail or any action taken (or not taken) in reliance on it is unauthcrized and may
be unlawful. If you are not an addressee, please inform the sender immediately.
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SUGGESTED KEY W(}RDS, . : COMPOUND ﬂumx’as FPDWLGOELCE:
ATORVASTATIN - Cl98§

BULK DRUG SUBSTANCE . PD 134298-38A

LONG-TERM STABEL!T Y ' \

AMORPHOUS VERSUS %YSTALLINE

TITLE: ACCELEMTED STABILITY OF ATQEVAS?I&TW ((3}«98 }} BULK DRUG SUBSTANCE:
AMORPHOUS VERSﬁg ‘CRYSTALLINE FORMS:

Accelerated szabxmy studies were performed on 2-lots: m’ atowaatatm @1&81} bulk drug
substance. One-lot (Holland 3@530;)(104:5{53 was the amorphous fofm of'the compound. The
other lot (Holland 36582X142X23) was i the crystafline form. Both lots were exposed to
elevated temperature (30°C) and sicvated temperature/humidity {wcﬂsm RH) conditions for
4 wegks, HPLC analyses were. mi‘otmcd on both.lots under both conditions at 0, 1, 2,3, and
4 weeks. The crystalline material was alss amiywd aftér 8 weeks under both aceelerated
conditions. This. report details recoveries and- Ampurity profiles of both the amorphous and
crystalline forms of atorvastaun bulk dwg substamc exposed to accelerated decomposition
condmons

Intmdm‘tow Material __ 1 Pages
- . Main Report 6 Pages

PACHMRRV7I002404.A (TT)
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ACCELERATED. ST mxm‘ Y OF ATORVASTATIN. (ﬁ;in%i) BULK DRUG
SUESTANCE AMGRPHG{IS VERSUS. CRYSTALLM FQRMS F

INTRODUCTION

Accelerated stability studies were performed on 2 lots of. atorvastatin (CI1-981) bulk
drug substance. One Iot (Hn]}and 36584)X194X$) was the: amotmws form of the
compound. The mher lot (Ha}iané 36532&;4232«3) was-in the crystalline form. Both
lots were exposed to elevated tempemmm (80%3) and aiavated mmparatﬂmﬂmmzdmy
(40°C/75% RH) conditions for 4 weeks.. HPLC analyses: were: petfmmed on both lots
under both conditions at 0, 1 2,3, and 4 weeks. The m:ysia;ﬁme material was also
analyzed after' 8 weeks under both aceelarawd conditions. Tius report details
recoveries and impurity profiles of bot&i the amo:phws md crymﬂme forms of
atorvastatin bulk drug snbstamne expas&d to accelerated dzeompnsium conditions,

Exmnmmfmx,

Atorvastatin Lots Uséd in Study .
Crystalline;. Holland 36582X142X23

Amorphous: Holland 36580X104X5
Storage. Conditions : «
80°C: - Drug substance plaaaé m gjaﬁs reaction vials sealed with

; screw-cap tids. and pis»ced in haaang block set to 80°C
40°C/75% RH: Stability oven ’

Sampling Frequency: 0, 1, 2‘,; 3, and 4 weéké {both iﬁ%ﬁ}. The crystalline compound
was sampled at 8 weeks: ‘

Tests Run: HPLC assay, Impurity LP:aﬁies»]‘;:md Q, all agcording to
~ SOP 51.121.11; H,0 analyses (Karl Fischer).

PACHMRRYTI002404.4 (TT)
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RESULTS

Tables 1 and 2 show the details (assay, HyO content-and individual impurity levels) of
the amorphous drug substance under both stmage wnd:tmns for. ﬁxe Mmmk duration
of the study. Tables 3 and 4 show the. detalis of the. cry&taﬁme dmg substance under

~ both storage condmnns for the. ﬁr&t 4 weeks of the. smdgy ami also the 8-week data.

TABLE 1. stabmty of" Ammphaus Azomastaan Bulk Bmg Sthce
/ (Lq: 3658%)(}{}%?{51 Stored at 30°C°

. Sampling Time ‘Pmnt o - i
Component Detested Tomal 1 Week 2 Week 3 Week 4 Wetk
% Assay® ‘ ‘ 9281 85.86 BO06 - B6T6 -~ 8181
% Hy0° 174 150 t4g L1 1.14
%PD 138151 009 - 004 005 011 035
% PD 140728 03 - 039 039 041 0:31
% PD 138703 \ 0.18 017 . oa2 08y - 0B
% "Desfloro-B* - © <001 C007 <081 00 0.08
% PD 140086 009 0.08 008 . 006 0.14
% PD 138723 0.07 027 013 . 006 007
% Others (IP-1) 031 067 108 1.99 265
% PD 139687 . o002 0.0} - 002 . 002 0.02
% PD 153824 (AA-6) . 0.12 067 087 - 098 1.46
% PD 148996 (AA-1) 028 092 1.03 139 198
% RRT 260 - \ 005 631 0300 038 039
% RRT 3.60 <00r 006 013 . 09 0.30
% PD 139688 0.01 0.01. 00t 001 0.01
% PD 130694 - 008 0.24 028 . 0.38 . 053
% PD 139884 0.55 C08s . 077 0.90 1.08
% PD 133272 <00 <001 <001 <001 <0.01
% PD 138144 <001 <04 <001 - <0.01 <00
% PD 135841 <002 . <002 C <0:02 <0.02 <0.02
% Others (P-2) . LIS . 082 C 091 1.23 080
% Total Impurities {(Atea) 3.33 537 597 . . &I12. 10,37

% Others (IP-1) -+ % unlisted impurities amrmxned by meumy Profile. I (sres normalization),

RRT = Relative retention time (relative to C1-981in fmyamy Profile 2. % O&exs AP-2) = % Udlisted.
impurities determined by Tmpurity Profile 2 (area normalization). L

* Individual xmpumws reported as normalized ares percentages.

® Assayed versis CI-981 analyticl reference material Lot 1

¢ Karl Fischer ummn

PACHMRRVII002404.A (TT)



Attachment 3

RR 730-02404 , 3
TABLE 2. Sfabﬁ;ty of Amorphous Atorvastatin Bulk Dmg Substance -
(Lnt 365%(&3(!1)43(5} ‘S%omi at 40°C/75% RH
Sﬁmp%mg:’fxmt me , X

Component Detected” sy T Week 2 Week 3 Week  Woek
% Assay® Y T 9496 TR 9453 9384
% Hy0¢ .74 . 446 - 438 487 4.53
% PD 138151 © 009 0.03 R 0,07 0.06
% PD 140728 0.36 03¢ 03 038 0.39
% PD 138703 018 06 o6 - 07 0.7
% "Desfloro-B" <001 0.02 - 002 - - 0 002
% PD 140086 = 009 008 - 008 - 007 0.07
% PD 138723 : 0.07 0.15 X2 04t 010
% Others (IP-1) i 0.35 T0.37 0.47 0.52
% PD 139687 0.02 002 002 - 002 002
% PD 153824 (AA-6) 0.12 023 - . 0m 032 0.39
% PD 148996 (AA-1) L 0.2 033 038 043 0.46
% RRT 260 .05 02 030 03 0.14
% RRT 3.60 <0.01 <001 081 . 004 056
% PD 139688 o 0.01 061 001 R ] L0010
% PD 130694 0.08 012 - 022 01 0.20
% PD 139884 ’ 0558 0.46 055 0.41° .
% PD 133272 <001 - <001 o <001 <001 <0.01
% PD 138144 o =001 <001 <001 . <01 <0.01
% PD 135841 ' <002 <002 - <002 @ <02 <0.02
% Others (IP2) FRE) 0.88 . 097 087 106
% Total Impurities{Ares) 3,33 330 . - .39 . . 37 448

* % Others (IP-1)= % unlisted. impurities dmnninud by Impurity Profile 1. (ared normalization);
RRT = Relative retention time {relstive to C1-981 in Impurity Profile 2); % Ggﬁm 1Py = % Unlisted
impurities determined by Tmpurity. Profile 2 (area nmﬂamwn)
® Individual impurities reported a¢ normalized area percentiges.
b Assayed versus CL-981 ana*ymél-mm matetial Lot 1
¢ Karl Fischer titration

DM_FILE/CL-981 : Revised: 09!9 1798
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RR 730-02404 , 4

TABLE 3. Stability of Efystaﬁm Atorvastatin Bulk Drug Suﬁs@ance
{Lot 3&5823{}423{23} Stored.at 80°C ‘

a : Kamﬂmg '{‘tme Point . S

Component D““‘“’ Toitisl 1 Weck 3 Week 3 Week 4 Week 8 Week
% Assay® A L1007 9959 - 10043 10001 9967 ND .
% H,0° 481 496 509 460 - 480 ND
% PD 138151 005 . 004 004 . 004 - - 004 0.03
% PD 140728 002 001 - 001 6.01 - o 0.01 -
% PD 138703 . 015 014 014 0.4 el . 04
% "Desfioro-B" 6.05 006 0.05 006 008 0.06
% PD 140086 ’ 010~ 0a0 010 009 030 0.1
% PD 138723 0.06. 0.07 0.06 0.06 007 009
% Others (IP-1) | C00t - 001 001 002 002 0.02
% PD 139687 . <041 0,01 <003 ' <001 0.02 0,01
% PD 153824 (AA-6) - <0.01 0.01 0.02 602 003 0.04
% PD 148996 (AA-1) <001 002 002 002 . 004 004
% RRT 260 . <001 <001 <00 <001 - <6.01 <0,01
% RRT 3.60 <001 <0.01 <001 <001 - <001 <001
% PD 139688 <0.01 <001 <003 <0.01 <001 <001
% PD 130694 , <06l <001 002 002 L0083 0.03
% PD 139884 QM <002 <G:02 <002 0062 - 002
% PD 133272 <0.01 <001 <0} <001 <001 <001
% PD 138144 <001 <001 <0.01 <001 - <001 <001
% PD 135841 <002 <002 <002 <082 - <0.02 <0.02
% Others (IP-2) . a0 L0000 000 - 008 003 0.00
% Total Impurities (Azea) 046 . 046 . 047 . 047 053 - 060

% Others {(IP-1) = % unlisted, mxpim;m timmam& by Impuiity Profile. 1. {ten; normalization);
RRT = Relative retention time {(relative to CI-981 inImpurity Profils- 2); % Others. {IP-2) = % Unlisted
impurities determinéd by Impurity. Profile 2 (ares normalization), ND = Not determined.
* Individuel impurities réported &3 normalized area percentages.
Assayad versus G981 aualyuwl reference maima} Lot
¢ Kar] Fischer tmazmn

PACHMARRIT3002404.A (TT)
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"I‘ABLE@ Stabti@' of Cx:jmtaiﬁm Atorvastatin Buiie ng Substance
(Lot 36532X3 429(23) Stored at 46°C/75% RH .

_Sampliug Time Point \
Componen: Detected® Tl T Week 2 Week 3 Week 4 Wesk Week 3
% Assay® BT Y7 9950 10027 . 0028 - 10047  ND
% H0° : 481 503 509 474 A ND
% PD 138151 , 005 0.04 S 004 005 0.05 0.04
% PD 140728 S ¥ ] 0.01 S5 PR %1 R X 0.01
% PD 138703 ‘ 0.i% 610 014 614 0.4 0.14
% “Desfloro-B". 0,05 005 - 005 - 005 005 0.05
% PD 140086 0.1 0.10 0.10 009 010 0.10
% PD 138723 .. 006 - 008 006 0.06 0.07 0,07
% Others (IP-1) 0.0t 0.01 e o2 0.02 0.02
% PD 139687 <pOl - <001 . <0l - o0 . 0.01 0.01
% PD 153824 (AA-6) <001 | <001 <081 <001 <9.01 <0.01
% PD 148996 (AA-1) . <061 <001 €061 - <081 <001 <0.01
% RRT 260 - <001 <001 <001 <001 . <001 <0.01
% RRT 3.60 <0H1 €001 | <081 <001 - <0.01 <0,01
% PD 139688 . <001 <001 <001 ' <601 <6.01 <001
% PD 130694 <001 <001 <001 <g0] <001 <0.01
% PD 139884 <0.02 <0.02 <002 | <002 002 <0.02
% PD 133272 ' <001 <001 . <00} o <01 . <001 <0.01
% PD 138144 j <0.01 <0.01 <001 <001 <001 <0.01
% PD. 135841 © <002 <002 . <002 - <002 - <002 <0.02
% Others. (IP-2). 001 0.00' 001 002 o 004 0.03
% Total Impurities(Aren) . 046 - 037 . - 042 .. 045 . 049 0.47

% Others (IP-1) = % unlisted impurities détenmined by- Impurity Profile ] '(area normalization);

RRT = Relative retention time: ‘(relative to CH98Y in Invpurity” Profi fe. 2% % Others (12) = % Unlisted -
impurities. determined by, impumy Profile 2 (atea normalization); ND = Mot deiermined.

® ‘Individual impurities reported as normalized area percentages. -

b Assayed versus C1:981 analytical. reference matcrial Lot 1.

¢ Karl Bischer titration

DISCUSSION

Stability of Ainorphws Atoryastatin

Over the 4~wcek duraiwn of the. stu@ the amargﬂmom form of awgvastam bulk drug
subst&nce was shown to have-decomposed by a 7. (}% amrcaw in observed. impurities

at 80°C and by a 1 2% increase in observed’ 1mpumxes %40"‘0/‘75% RH. The highest
increases at 80°C were ebscrved in the levels 0%‘ Pi) M‘&%ﬁ (I 7% . increase),

DM_FILE/CI-981 * , - Revised: 09/0 1?93 \
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PD 153824 {1 3%), and PD-. 13‘9834 0.5%). The htghest mereases: at 4&”6/?:5’%&‘!-!’
were observed in the i&vﬂs nf ?Ik 153824 (0 27% im;reasa}, ;PE M%Q% {0:21%), and
PD 139884 (0.16%). At 80°C, & mrxespondxag d&cmasaaf 11% was. found'in the .
assay. Due to the usé of area noma!tzatwu in these stvé)es masa bniance sannot be
demonstrated.

Stability of tf:rysmmng’ Amms{a&n
For the 8-week duraum of the study, the cxystaﬁme form of mmasmm haik drug

substance remneé stable under both storage. cend!tmm ??we wem no observed )
increases of >0.05% in any 1mpumy at 80°C or at 4&“&'?5% RH: afm 8 weeks.

- €. Colson FRD

PACHMRR\T3002404,A (TT)



Attachment 4

Generic Atorvastatin

Impur1ty Proﬁles

L] Ll[!tm' (Typical).d.
~ -|DLipibec @ Lipibec
' 4.5 A ‘ ﬂ Atosclero! I’J\Lippfropic ,
4 4 : B Vantus Vﬂvﬁnfus /
S '} |8 Ran Guangzhou [ Atosclerel
3.5 |8 Atosclerol ® Hipovacor
3, # Hipovacor ® Vantus
’ B ijotrnpic B Lipotropie
% Tﬁtal 2 5 ‘ : ILlpotroplc /'ijotr/o'/;ﬁc
1 lStorvas O Storvas
Impurlties ; | |@Lipocambi 8 Ateroclar
¥ l Atmaro} Ellntegrator
I Hﬂiplwacor - BAtosclerol
! | |m Atorlip a Atorhp
: |8 Atorva @ Atorva
ﬁ | loator @ amor
D TIPIIRNT @ Axtor B Aztor
Generic Atorvastatin Sample |mAtora WALE
: ‘ WALE & Lipicor
B Lipicor 8 LowDen




Attachment 5
- % Total Impurities
Lipitor (Typical) : 06
Generic Atorvastatin Sample: -
Lipibec ' 2.22
Lipibec o 2.2
Atosclerol ‘ : 2.31
Lipotropic : 242
Vantus . 2.33
Vantus 228
Ran Guangzhou ,} 2.47
Atosclerol ‘ 2.88
Atosclerol : : 2.78
Hipovacor 405
~ Hipovacor 3.18
Vantus ' 1.98
Lipotropic , 321
Lipotropic 3.17
Lipotropic : . 349
Lipotropic 3.43
Storvas 2.18
Storvas 7 242
Lipocambi 2.92
Ateroclar 2.77
Atovarol -3.92
Integrator o 3.21
Hipovacor ‘ . 4
Atosclerol ! 2.66
Atorlip , 257
Atorlip , - 2.87
Atorva , 1.92
Atorva : - 1.83
Aztor 2.12
Aztor ' 2.1
Aztor ’ 2.14
Aztor 2.11
Atorva ‘ 222
ALE ’ 2.3
ALE \ 2.62
Lipicor , 4.19
Lipicor 4.2

LowDen o 3.615



~ Intensity

Exhibit B: SAXS




