
Division of Dockets Management 
Food and Drug Administration 
5630 Fishers Lane, Room: 1061 
Rockville, Maryland 20852 

Groron / New London Labomories 
Pfizer Inc 
Eastern Point Road’ 
Woton, CT 06340 

Re: Amorphous Atorvastatin 

Dear Sir or Madam: 
CJTIZEN PETITION 

On July 28,2005,, we wrote to Gary Buehler to provide ba und information on 
amorphous versions of atorvastin that we believe may be relevant to FDA’s Fonsideration of 
generic drugs that contain. such polymorphs. That letter is aached as Exhibit A. In a letter dated 
August 30,2005, attached as Exhibit B, M?. Buehler requested that we file apetition containing 
the same information. He noted that the citizen petition process wouid.permit others an 
opportunity to comment on the points we raise and also permit Pfizer the ap~o~~~~ to comment 
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 Reauested 
Pfizer asks that FDA consider the, information provided in the July 28 letter, together 

with any additional in,formation that may be submitted to the petition f&by Sfizer or others, in 
FDA’s decisions concernn-rg approvals of generic versions of atorvaStat&’ 

B. Statement of Grounds 
We incorporate the July 28 letter (Exhibit A) as our st~~me~t of grounds for this petition. 

In addition, we add. further scientific evidence which supports the contention that multiple 
“amorphous” forms of atorvastatin, calcium exist (Exhibit I)). These data consist of small angle 
x-ray scattering (SAXS) profiles obtained using syn~hrotroti 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 A~~~~t 1 of Exhibit A. 

* Mr. Buehler’s letter notes that the issues raised in the July 28 letter may be of s&nificant 
interest to others. We respectfully suggest that FDA consider scheduhng 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 Imnact 
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 environniental assessment is required. 21 C.F.R. 6 25.31(a). 

I). Economic Imnact 
Information on the ec@omic impact of the action requested by this petition will be 

submitted if requested by the Commissioner. 

E. Certification 
The undersigned certify that, to the best knowledge and belief of the undersigned, this 

petition includes all information and views on which the petition’rel$es, and tha& it includes 
representative data and information known to the petitioners, which are unfavorable to the 
petition. 

Respectfully submitted, 

William I. Curatolo, Ph. D. 
Senior Research Fellow ’ 
Pharmaceutical Sciences Division 
Ptizer,Global Research andDevelopment 
MS-4124 
Groton, CT 06340 

SSCI, Inc. 
3065 Kent Avenue 
West Lafayette, IN 47906 

CC: Gary Buehler, Office of Generic Drugs, FDA 



Gary J. Buehler 
Director, Office of Generic Drugs 
Food and Drug Administratian 
Center for Drug Evaluation and Research 
HFD-600, Room 286 1 
Metro Park North 2 
7500 Standish Place ’ 
Rockville, MD iO855 

Re: Generic Versions of Atorvastatin 

Dear Mr. Buehler: 

Pfizer Inc. is the manufacturer af Lipitor~.~at~ast~i~~. We are writing to you 
because we are conce+ned.that ANDA applicants ge s~~~~~~~~ov.al of polymarphs of 
atorvastatin that are djfferentfrom, and may be infetiop i~~~~~~~y te,: Lipitor. We believe 
that ANDA applicants are’likely to use physical forms of at~~a~t~j~ that may be 
susceptible to higher levels of impurities than are @md in Lip&or and -&at may degrade 
more quickly and thus have inferior stability co~p~~d’to ~LiRiter. We ask that such 
potential differences in quality be carefully scrutinized before the atorvastatin variants are 
approved under ANDAs. 

Background 

Atorvastatin is an unusual molecule in the sense that it exists in a very large 
number of different pblymorphs. Significantly, there are variations among the potential 
“amorphous” forms of this molecule and those variations m$y hsve:somewhat different 
properties. In addition, since pure, qmorphous ato~astat~~ is chemically unstable, the 
need to add stabilizers to do&ge forms containing arn~~h~~s atorvgstatin may help 
alleviate the stability issue, but opens; a range of other technical issues. and may result in a 
product which may eshibit very dgfferent behavior than Lipitor. federal-pubiications have 
appeared in the last few ye~rs.deser9bin.g amorphous forms of atorvastatin, and the early 
development work on Lipitor was done with an amorphousform. It is our understanding 
that there is a pending application, for a generic version of this product that is in an 
amorphous form. ‘ 
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Pfizer, of course, has stibstantial experience with at~~a~~t~n rind has developed 
information concerning the solid forms of this muiecule, We:,als& have acquired samples 
of generic versions of this dru& ma&&d in other cxxmties~o~ the wo&and~ have 
subjected them to analysis. We beheve, based on th~~inf~~atio~ that we have obtained, 
that a generic version of atorv?statin utilizing an a,rno~ho*~:fo~, wonld have different 
properties than Lipitor and wdiuld present a risk of ~~~~e~t and/or hi&&r 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 ~rn~o~~t~ ~~~~~ degradation 
during its shelf life. We, of course, have very l~mited,i~~~~ti~~ abeat any generic 
atorvastatin product that has been, or will in the fUtTe,be, .snbmit~~d to FDA for review. 
In these circumstances; however, we thought it ap~op~at~ t&pr&ide to-you background 
information that we have developed concerning ato~astat~ in& am~~hous form., As 
noted, we believe that this inf~~ati~~‘~~y raise questiens aboat ~he.appr~v~ ofsome 
such applications or, at a minimurn; suggests that such a~pl~~at~o~s should contain 
safeguards against inconsistent or inferior quality. 

Atorvastatin Annears in Many’ F~lv~~~h~c Porms 

Our work with atorxastatin reveals that it can exist both in~am~~h~~s forms and 
in a significant number of different crystalline forms. _’ ~e,m~k~ted ~to~astati~ product 
exists in a crystalline form that wasdisco<ered during~the ~~e~o~~~~t,proce~s for 
atorvastatin and is the subject of a Pfizer patent. We .are aware pf over twenty other 
crystalhne forms of atorvastatin. 

There are a Varietv of “Amornhous” Forms of Ato~astati~ ‘) 
The term “amorphot+s,” at least with respect to this molecule, can cover 

disordered forms that are, on carefur examination,. qtiite different from each,other. The 
most common amorphous form has been designated “‘P&m PC/‘? by us. A somewhat less 
common amorphous form has been idintified as “Form23”‘. ~Attach~~t 1 to this letter 
demonstrates that these twa “‘amorphous” forms exhibit different powder x-ray ’ 
diffraction patterns. 

Use of Different Polvmornhs in.Drt.& Developme& 

The original atorvastatin utilized by‘Pfizer in th;e ~~~,yd~velop~~nt of t&is drug 
was Form 23 (in some (documents referred to as amorphcus,IS). During~development, 
after some but not all clinical trials were completed, Pfizer developed” a crystalline form, 
which is the form in which Lip&or is marketed. While” b~~eq~~va~e~c~ testing showed a 
difference in the rate .of abs&ption for crystalline tabletsas opposed to tiblets prepared 
with Form 23, the exter& of absorption was equivalent far the two forms, After review of 
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clinical data relating to the two forms, FDA conchrded that approval of the crystalline 
form was appropriate. 

Our analysis of various generic products obtained from sources outside the United 
States suggests that those products that include atorvast&n in the amo~hous form are, 
most commonly, Form 27; Even though ~bath Form 23 and Form 27 appear amorphous 
by X-ray powder diffmction experiments, analysis of their local &ucture baGed on the X- 
ray powder diffraction ‘data indicates that Form 23 has more ~om~a,~~lo~~ packing than 
Form 27. The difference in such local ,packirrg can‘be expected to lead to a difference in 
solubility. Indeed, as demonstrated by the enclose&data (At~hmen~.2~, the two forms 
in fact demonstrate dissolution profiles that differ lfiom each other and f’rom the 
crystalline form found in Lip&or. In addition, the dj$sol~t’ion profile ~for Form 2’7 depends 
upon its method of manufacture, with different behavior obs&ved forForm 27 prepared 
by precipitation or by sprayrdrying (Attachment 2). 

By comparison 1 and in, general, crystalline, ~ornp~~~d~,~~ have dissolution 
behavior which depends upon particle size, The setiingbf particle size specifications for 
a crystalline drug is a well-~developed:regulatory scienfe, Inthe” case cjf amorphous 
materials, there is not such a we&developed underst~d~g,u~ the physical properties of 
different amorphous fobs of a’drug, or of a single atiorphous form manufactured in 
different ways, as evidenced by ourdissolution data for precipitated Form 27, sprayLdried 
Form 27, and Form 23 .(prepared by precipitation}. 

Polvmornhic Form and Stability 

Crystalline forms in general, and the crystafllne furms.of .ato~as~atin, are more 
chemically stable than amorphous forms. Pfizer fomd, during its-own developmental 
work on atorvastatin, that the bulk amorphous drug’substanee degraded quickly during 
accelerated stability studies, at 40 “C/7S% RI-J and $0 “i=. By ~.ornp~iso~, Pfizer’s 
crystalline atorvastatin showed no significant increase in ,d~~~dat~on. jmp~ities during 
the accelerated stability s~tudies, See Attachment 3. 

Potential Differences in Xmauritv ‘Profiles Among Different ‘P~~vrno~~s 

Differences in stabihty may,,particularly over time, resuh fin higher levels of 
impurities in an amorphous than in a,erystahine version of atorvastatin. Because of the 
disordered physical structure cjf amorphous, atorvastatm, it is ~re~i~~abl~~~at the 
amorphous form will be more susceptible to degradation than the crystalline product. 

Crystallization 5s usuahy utilized to achieve.@ qesired 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~amo~h~u~ fog& ingreases the likelihood 
that increased impurities will be incorporated..in the active ~~ed~~~~ bang .produ~ion. 
In addition to the chemical impur~i~~, higher amounts of solvents may also be 
incorporated into the amorphous form. 

Significance for Anproval of Generic Versions of A~~as:tati~ 

The generic versions of atorvastatin will differ in physical form from Lipitor 
solely to support an effort by the generic applicants to avoid&e reach, of patent 
protection of the innovator. In: the context of FDA.‘s, rejectio& of aPfizer petition 
concerning 505(b)(2) applidations, mA suggested that it would con&d&whether it was 
appropriate to approve such apphcations for variati&is- from -a~pr~v~d:.~gs that offer no 
therapeutic benefit over the innovator. As that letterrroted, a~~r~v~ of suchvariations 
may 1) undercut incentives for developing new active,moieties, 2)“liead to proliferation of 
variations, and 3) divert resources from i~ovativ~~~“rese~~~ to the development and 
patenting of variations simply for competitive purposes relating to theva&mons+ Letter 
to Katherine Sanzo, et al from Janet Woodcock, MD. Docket‘Nos. 2 
0447,2003P-0408(Oct. 14,2bO3) at34.’ 

lp-0323,2002p- 

That discussion dealt with differences in salts and, esters The principles 
articulated apply equalljr, however, to the development, of dew-physical forms to evade 
patent protection. FDA properly should look closely at whether any such new forms in 
fact do result in lower ~uality,~rod~ts for American:~o~s~ers. Where, as here, the risk 
of reduced quality in the generic product is clear, the,data ~submitted to support approval 
of the generic product should be reviewed with ~ons~d~rable~sk~p~i~ism.’ 

The likelihood that the use of amorphous atorvastatin will result in a risk, of higher 
impurities should be considered” as @?A reviews any applications .~~~~i~ing this physical 
form of atorvastatin. Additiona’h y, the use of any~ stabilizers or stabilizing excipients to 
improve chemical stability r&st be viewed very critically,. The use of -stabilizers of this 
sort does not have a great deal. of prec+dence in the, literature, SO ~their impact on the 
predictability of long-term stability from accelerated conditions is not well known. 

r Although Pfizer agrees with these concerns, Pfizer disagrees with the legal 
interpretation of section 505(b)(2) th@t, is asserted i$r the p.etition response. 
* One way to address these issues would be for FDA to develop in” a public proceeding, a 
standard of identity for atorvastatin. Insomewhat simil”ar eircumstanees, 
GlaxoSmiEhKline has requested that.such a standard-be developed for one of its products. 
& Citizen Petition, 2004PQ29O (July 7,2004), pages” 1 l-12. R&s 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 ljttle or no infunnatioa abou~.th~~~~~c~~~ fotis that 
may be incorporated ih ~y,pat~nti,~~ generic version ofa~o~~t~~ f&r which another 
company may seek approval. Howqver, the infomation- &at .&e ,do have about 
amorphous forms of this molecule suggests that the irnpu~~ proriles .for such products 
and, in particular, their stability, should be critically qvaEua$ed. Ml& @$xlose a chart 
(Attachment 4) illustrating the results bf ‘our testing of~~n~~.ve~~o~s of amorphous- 
form atorvastatin marketed abroad k&also the data suppo t~at’oh~ (Attachment 5). 

Pfizer would be glad to share ,with ;FDA ~y,inf~~~~~n in its p,oasession 
concerning the characteristics ofthe different polymorphs o~~~~ast~tin that FDA may 
find useful as it considers any appl&+ons for generiG versic~~:of atorv+statin that have 
been or may be submitted. Please’feel fke to contact us wi~any.q~~~tions or requests 
for information. 

Sincerely, 

Willia& J. ~~r,~olo~ ,Ph. D. 
Senior ,Research Fellow 
Ph~ac~u~ic~~, Sqieqxe$ division 
Pfizer Global X$ese&rch ,ad Development 
MS-4124 
Grotcm; CT ‘06340 
Tel: g60-44~-4~~~ 

Study Director 
SSCI, Inc. 
3065 Kent Aveg-iie 
West Lafayette, IN -47906 
Tel: 765-7 1.4-280 

cc: Mr. J. Chasnaw, Pfizer Legal 
Mr. J. Blumenstein; Pfizer PC&D Reg CMC 



Attachmentq 

Attachment 1: Powder ~-r~y,di~~~~~ion patterns ‘of WQ. ~~mo~p~ou~” 
at~rvastatin calcium forms. 

Attachment2: Dissok~tSon of atorvastatin c&&m forms. 

Attachment 3: 

Attachment 4: 

Attachment 5: 

Stability of atorvastatin- cakium forms, 

Generic atowzxsta+ impurity profjle~.~~~~~~~~~~. 

Generk atoriras&atin impurity profiles, (h&q tabte). 
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DATE: 

TO: 

FROM: 

SUBJECT: 

July 28,2005 

William Curatolo 

Segufta Kasli and Antiony Campetp 

Atta&ed is a smnmary of the data far Ztne, solubility study at 37% for ~~~~e ~t~~~.~ naicium commercial 
form and amos-phous .atu~astahn calehm Forms 3;3,27 sphy dried and 9 ~~~p~~~. A copy of this report will 
be available In GDMS. 

Please let us know if you have *y questions. 

Notebook references: 65813 &MC) %d 64527 (h&R) 

cc: w. curatolo 
M . Snyder 
M . Reynolds 
R Reddy 



Time Points 

Assay aad Pwity Experimen@: 

Assay and Purity Evaluation of Atvr~ast$in BI , Oranuiativns and Tabkts by WW f. %ml 
ilrrp 6170-12) 

Chromatographic ComNtions 

Preparation: 



Some exceptions to Table 1 ~GWWXI due to fit&&on dZ&&ie~ ofthe sIua$esi~ l;iaiac- s&pie volumes and total 
vohnnes were recorded in the notebobk, 

A&r the 24 hour time point, the pH of each scih~%im~ was tested, 

The final dilu$d samples were tested f$y atoqtatin concentr&tion &&lactone @Q: 130&9 Xevels usi21g the HFLC 
method described abov$. The results are reported as the average a&u& o~r?c@ratioJbiclf a$orvast&in active (@ml,} 
and average %rea of lactone. 

The test results are in the following table. 

Qneral Observation: 

l For all atorvastatin forms, the acidic SCjN rn%a shows a lower pH &n SE! an&water. Due to this low pH, an 
increase in la&one levels is observe&for alI $XIIB, 

9 After 24 ho? equiiibration, solyb&@ for all‘ f&&s w ~ea~,~Sl~. 
= Solubility of the amorphous atozya$&in c#.&mforms w&&&&r t&of &xyda&nc atorYsatatill calcium 

commercial form at karly time poin&‘(aBer 15-60 minutes) io vrirvter and SP. 
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SoIubility at 37°C of Crystalline Atowastatin Calcium Cammercial Form 
and Amorphous Atorvastatin Calcium Forms 23,27 Spray-Dried and 27 Precipitated 

36.6 36.4 

dmmercial Farm 
i97.2 3T3.9 . 402.4 

. ._ 
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Solubility at 3742 of Crytalfine Atorwastatin Calcium Commercial Form and 
Atiorphous Atorvastatin Calcium Forms in SGN 

0 200 400 600 luoo 1200 Gig0 1600 

Time @3&l) 
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Solubility at 37C of Crytalline Atorvastatin Calcium Commercial Form and 
Amorphous kwastatin Calcium Forms in SIF 

-+--Form 27 sd 
*Form 23 
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Solukrility at 37% of Crytaltine Atqrvastatin Calcium Commercial Form and 
Amorphous Atorvastatin Calcium Forms in Water 

0 200 400 600 800 -iooo 1200 141fO ?6OO 
Time (min) 



Butler. .lennie C 

From: 
Sent: 
To: 
cc: 
Subject: 

Curatolo,‘William J ~itliam.J.~uratolo~~fizer.com~ 
Thursday, November 17,‘2005 6:26 PM 
jbutlerl @oc.fda.gov 
Chasnow, Jeffrey 6; Blumenstein, Jeffrey J 
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 unauthorized and may 
be unlawful. If you are not an addressee, please inform~the sender immediately. 
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Attachment 4 

statin 

% Totall 

1 



Attachment 5 
.k< .--; ‘_ , 

Lipitor (Typical) ’ 

Generic Atorvastatin Sample: 
Lipibec 
Lipibec 

2.22 
2;2 

Atosckol 2.31 
Lipotropic 2.42 
vantus 2.33 
vantus 2.28 
Ran Guangzhou 2.47 
Atosclerol 2.88 
Atosclerol 2.78 
Hipovacor 4.05 
Hipovacor 3.18 
vantus X.98 
Lipotropic 3.21 
Lipotropic 3.17 
Lipotropic 3.49 
Lipotropic 3.43 
Storvas 2.18 
Storvas 2.42 
Lipocambi 
Ateroclar 

2,92 
2.77 

Atovarol 3.92 
Integrator 321 
Hipovacor 4 
Atosclerol 2.66 ~ 
Atorlip 2.57 
Atorlip 2.87 
Atorva 1.92 
Atorva 1.83 
Aztor 2.12 
Aztor 2.1 
Aztor 2.i4 
Aztor 2.11 
Atorva 2.22 ’ 
ALE 2.3 
ALE 2.62 
Lipicor 4.19 
Lipicor 4.2 
LowDen 3.65 
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