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PHARMACEUTI CAL COVPGOSI TI ONS COVPRI SI NG ATORVASTATI N
MANUFACTURED W THOUT GRANULATI ON CROSS- REFERENCE TO

WOREMNTEROAPPLI CATI ONS Thi s application clai ns pCT/mB2004001845

fromU. S. Provisional Patent Application No.

60/ 477,918 filed June 12, 2003. FIELD OF THE | NVENTI ON
This invention relates to phliarmaceuti cal conpositions
conprising atorvastatin and pharmaceutically

acceptabl e salts thereof and a process for the

9

CROEB3TI?Y ons, as wel | as nethods of using such
conpositions to treat subjects suffering from

PP o e ROSS R Ra AR R R R Ay e | e
Al Zhermigy applifatiRa3fms BACKETAND. OFprbidsi onbiMed8d: Applib&ion

conversi on of 3-hydroxy-3-methyl gl utaryl -coenzyne A
NaVED/BBAP18 biladtlrat 33a3083i s an early and rate-linmiting
step in the chol esterol biosynthetic pathway. This
step is catalyzed by the enzyne HMZ CoA reduct ase.

Statins inhibit HVEECDAOFGIIEINIVENIION cat al yzing this
conversion. As such, statins are collectively potent

lipid |lowering agents. Atorvastatin cal cium disclosed
in Uni . whi is. .

i ncor Etél?%t“ géc}ﬁﬁoglﬁglfgﬁets g€{)}} € g?egﬁlgé%ﬁ%%%%@rmgﬁrb@“&ﬁ d as
latpidsaatiprand phutnig e titieallg heseptable sattsrehereof and a process for the

R(R,R)]-2-(4-1] h |)-b, d-dj hyd -5-(1-nmeth
&F@(eafﬁ}ioy_o)f]the sagne, ldtsugorn?aenigg >s/u compos;tlo%s,rag)\(’x}gll as glet}%%s of

- - - 1 . - - - 0 n
SpBLSI pHARAL POEVESS B o ek
fapdion hpperiopidesiaa bs wel aglogtérgormecse benigmbiogtatic byparplobie

S t hereof. are sel ective, conpetitive inhibitors of
#%éb@ﬁﬂﬁ#ﬁﬂ@??ﬁg%qmﬁﬁasuch, atorvastatin calciumis a
potent |ipid-Iowering conmpound and is thus useful as a
hypol i pi dem ¢ and/ or hypochol esterol emi c agent, as

wel | as in the BAGK OB SHEIDOFESTEI)Nbeni gn

prostatic hyperplasia (BPH), and Al zhei nmer's di sease.
A nunber of patents have issued disclosing

at or v agieabohersio oA B3RS -Mbthylglutaryl-coenzyme A (HMG-CoA)
to mevalonate is an early and rate-limiting step in the cholesterol biosynthetic
pathway. This step is catalyzed by the enzyme HMG-CoA reductase. Statins
inhibit HMG-CoA reductase from catalyzing this conversion. As such, statins are
collectively potent lipid lowering agents.

Atorvastatin calcium, disclosed in United States Patent No. 5,273,995
which is incorporated herein by reference, is currently sold as Lipitor® having the
chemical name [R-(R* R*)]-2-(4-fluorophenyl)-f,8-dihydroxy-5-(1-methylethyl)-
3-phenyl-4-[(phenylamino)carbonyl]-1H-pyrrole-1-heptanoic acid calcium salt
(2:1) trihydrate and the formula

%@@&FH‘{‘;% gﬁMPPﬁ%PI@gﬁéOMRR%%IN@%TO{%Vﬁ?WIgL}\@H\TUFACTURED WITHOUT
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atorvastatin, as well as processes and key
internmedi ates for preparing atorvastatin. These

WO pap a9 Uni t ed St ates Patent Nunbers 4, 681, SBGI/IB2004/001845

5,273,995; 5,003,080, 5,097,045; 5,103,024; 5,124, 482;
5, 149, 837; 5, 155, 251; 5,216, 174; 5,245,047; 5, 248, 793;
5,280, 126; 5,397, 792; 5, 3422952; 5,298, 627; 5, 446, 054;
5,470,981; 5,489, 690; 5,489,691; 5,510, 488;_5, 686, 104;
, 998, 633; 6,087,511; 6,126,971; 6,433, 213; @and
, 476,235, which are herein imggor oﬁrated by reference.

torvastatin can eNst i H@rysyal |l liquid o4
' 3 g?mr phousclaor ns.

rystalline aldens
ystalline fori astatin calciumark
i sclosed in )t at es Pat ent Nunmbers 5, P69, 156
nd 6, 1 61, [ 3 grei n incorporated| by
ef er enNhﬂ' cr ys ne fornms of atoryastatin
re di schesed United St ates tent 6,605,729 which is
erein incorpor @. reference. Additionally, a
unber of published- nternational Patent Applications
ave disclosed crystalline forns of atorvastatin, as
Il as processes for preparing anorphous
torvastatin. These include: WO 00/71 116; \{_Vé
/28999; WD 01/ 36384; WO 01/42209; WO 02/ 41834; WO
02/ 436677?WD 02/ 43732; W02/ 051804; WO 02/057228; WO
02/ 057229; WD 02/057274; WD 02/059087; WD 02/ 083637;
WO 02/ AK18 Q48T her¥6Y aqalsaz&me
andmpg[ﬁgggg%%S t aésé%igg}]w%alcg%l osed that the ?
awnpptitdusinhibitos df AMGalob eedugfaselr 4§ suchx kiopiastagin caleiughts 2

GFFohBi SRR TR ey S5t thehd 8 3TERFRAegic nger
q{g)f)é&@léste?&eﬁlﬂf @eﬁf((aﬁ‘ Rell ad in theeMmenbaf 8tedpatdsis, bSO

2003- 2007 or sone therapeutic indications one

' hprosistid hwbmlasw(EyfaH)s archAlrlgings's fli89@€ed over anot her.

Vari at éggéﬂlgrang)aéapgsolhtv' L 94 é@cﬁlgﬁ?s‘}@at ?tahfx formulations of

advant ¢& "3tor Vas ‘ati ons 1 n
eltbivadtatat, ¥ wall lak procedseaaml Kﬂy(iti&nﬁﬁhﬁms foF prepaxingrplogyastatin.

s maebotoped %és%i&%@&@i@%s% o8 s dop St fro
VRBSEBAS 5 1Y 00008 Ea Sog, STlb2BATS, Esibﬂ L 248,17, 5208 b
3,248,798, 5[280;1361 3397 @912 5,342,952; 5,298,627, 5,446,054; 5,470, 981
5,489,690; 5,489,691; 5,510,488; 5,686,104; 5,998,633; 6,087,511; 6,126,971,
6,433,213; and 6,476,235, which are herein incorporated by reference.
Atorvastatin can exist in crystalline, liquid crystalline and non-crystalline
and amorphous forms.
Crystalline forms of atorvastatin calcium are disclosed in United States
Patent Numbers 5,969,156 and 6,121,461, which are herein incorporated by
reference. Further crystalline forms of atorvastatin are disclosed United States
Patent 6,605,729 which is herein incorporated by reference.
Additionally, a number of published International Patent Applications
have disclosed crystalline forms of atorvastatin, as well as processes for preparing

amorphous atorvastatin. These include: WO 00/71116; WO 01/28999; WO
01/36384: WO 01/42209; WO 02/41834; WO 02/43667# WO 02/43732; WO
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2001; 108(10): 1429-1437) a rapid onset of activity
may b e highly beneficial in inproving the efficacy of

wo bw4drogg2? The preparation of solid formrul ati oPGT/TE2004/001845

atorvastatin is described in United States Patent
Nunbers 5, 686,104 and 6, 126,971. In the process
descri bed therein, atorvastatin is conbined with a

e eart h _net aI

SR bt 08 B S 505 B BB DL Bs S
G&@OCOQ/(?'S%@H Wvbl d296R3dBs 1w &/81 BRPNE gl%/oé‘mﬁs* 6W"’é)'o,‘%ib70702

conmonly owned, attorney case nunber PC25685, Seri al
odiyé@ 04/0326%3. oses a vvet granul at ed phar naceuti cal

conmposjti torv tin ess. t han about

ol e b e tis bR B ot o RS n A Bitnfer o s

Ak hidQUBifer¥@R1tdi GHRIALA @ﬁér@&eﬁitf% and ﬁﬁso?r[eeca\f,\ésctﬁfﬂlreﬂﬁ ed in

t he pharmaceutical industry, it is generally desirable

tb@mméabdhtmtt@nwmnmrc@mthe crysppdinsi forre (Kennee &', t(Hem. add
fi"h 1S @6%8 2\#6]3 %60‘2& Cﬁ@g?mg tk%ﬁ%eﬁ%{? E%Llcatlons one

u’rlng eftfrcien S

g;@cmemdbﬂl@lpatt@ﬁmayeﬁ favdrell ovérmbONE a nunber of
properties of the drug plus excipients conbination.

Addi t i \GHatiess n disselyfipa Ftescanimake i pdverigeesvs teBropYEent

[ u L
AR U SRR i R R b AR 8 T B enaote
fibavomeeciintiabiises oftosiattatin (€9 puutsiredmattarf\patiéms having
Si nce at orvast at IS a l.y po t dr
FBPReR CRtsrEbm Tolem ot Noat e NaRar i Livg, M i,
WA §4kdrRotB! PV KYGKARSROLLHON M., @cﬁurﬁéi(%ﬂ@ﬁlfca?hﬁr%stfg%on
manuf acturing and patient handiing. Wien a drug is

12@@ b 108(10)d1420t1¢ 37 pa rapid bmdamfga@tlvmxmvbetlﬁgﬂy beneficial in
egat i on.bet Wee t.he drag and exci pients, during
g"ﬂ%@ctbggf&:a%%? tF’% dr ug is inits fi nal dosage
f or m TeRpkdhatAivf of SolfPfBmalatbiEofifbry adRiAE Aedc@ibB® in United
bei ng hypo or hygéggotent Pot ency control of the unit

CEs

choaieRatens Nrgh H94 and @, &2@9731\/ dntthe pricess dasgribed therein,

Lyi rect. .and
SR R P et e BB R b R s eathe
dficag. salaaﬂm e oipibiftD Snd 1] EUhe] 1oBdD g@hnmwloﬂr evadiriendy filed
segregation. No nethod currently exists to predict, a

&Fm@fi tatgghaient Appligaiipn, eoremenkyavedi Atiorpaycppeieumber
Peskes %%hthﬁxﬁwérS egr eQﬁ%él(%@s h Qef gmq{u%g é)%us e ‘e{ﬂu&l

given drag to enabteThat excl pi ent In a
mbmpesaorﬁ of atpzrvastam with lak themi dbodios egight% offan wikhieedarth

%ea%erﬁ dc?xtlve At houg?x%srre%fg(r)e{n%lautog %;gcegs%gg}env%dely use(:ec?I in tﬁe
pharmaceutical industry, it is generally desirable to avoid wet granulations, if
possible, since they add a process step, which decreases the overall manufacturing
efficiency. Wet granulations, in general, are carried out to improve a number of
properties of the drug plus excipients combination. Additionally, concurrently
filed United States Patent Application, commonly owned, attorney case number
PC25686, Serial Number _____, discloses a dry—granuiated pharmaceutical
composition comprising atorvastatin.

Since atorvastatin is a highly potent drug, formulations of the drug are

generally quite dilute in order to provide dosage forms of adequate size for

manufacturing and patient handling. When a drug is used in a dilute form, the
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w0 b@4prapar ati on therein does not

identify atorvastatin plus excipient conpositions
suitable for preparation of unit dosage forns wherein
i nvol ve a greamiBzno4n01845
step, and segregation is nmnimal. In the present

i nvention, we have found that excipients appropriate
for use in the preparation-af unit dosage forns of
atorvastatin without the need for (g granul atfi.on _step

dangeuersip dat éfagﬂigasen betaieen theshug ndexGipigits qubdg the

g{ogc gsulge%()r \% 1§ D832 BoRbe e, RbORTSANE 8886 of fhe unit
e an a van ageous fornufation of atorvastatin,

tibsagh fdrasexiighiypar hypeepaterpl @ntency pdritre of the usirdpsaget o

Eare it ORI ey b SABBCFE PALTOR TREHARACREAT Ry OReh 20
E‘lﬁd;fﬂ& ti CHTERE béefatR ?Qiog@@f/\ﬂﬁe ldfugt MBranulations are one

eut|cal field as diluents. Diluents are _
dmdmrdl foeprevérsingsrgmpiton. Na mathedipursntlyexivisde REecicitG RA07e

gﬁc N plfensffff?@%@rlg}ﬁ%%&ll’r%?’&%é%mﬁ K ?\9 %g%rggdtito? in combination

WRIE! 1965 RSP b thhexbifidat & bé adeduh atpraess fof product10n of
atorvastatin, there remains a need to identify

diit desegs formast wighawy b geanplstio sisa. Hesseform st ?ﬁnt%nSfao?eed to
i
SRl AR RO OIS of i

AP B ge Garinh ORBeriB tROP:3p#Aaforntheid @ddsi’ﬁﬁﬁﬁmlyedu ganm@n step,
fornul ati ons for formation of unit dos g;sthé%f

ADS FEEIRLAHON AS @@lﬁa}t dhe Rrepmb HYERUQR, ?

{
GRUPRHR iprophial oL Gl iR bp Pt OSHR OlrBe b e
dedri/ seatiacivitionut tHemesd fdrabgrbnivigtiopf stqmm unexpegiedty benidertdied

use W t{lﬁ corrmsr i all'y viable processes. In fact, the
TRE(E bl tBSﬁé’r‘?ﬁe YPosed i nvol ve excipients that are

avai | afh tﬁmI tHe ?roﬁﬁ%ggxdi’ﬁleﬂ@'hkédéh@o Siodafe anER¥nt@feowdi ch
do not allow Tor the ttpght wei ght and potency contr ol

rferaddtidroo! atonvasatoi, die mmlmrpma@mqnbmnblpaﬂqmﬁeweS to

pre at,j on tora of _un

a{lafq,égfig{s r{ﬁqre %pﬁogﬁsﬁcgmler{ an%}?ha%g:ﬁ%gf%[lﬁgt sage fo form for
%Mﬁlfédﬁmﬁlgoaﬁdqlaﬁ@lﬁrrg Sveh eit@Ttals dit kinswel @Stﬂeqihbmlatceutmal
achieve this high purity and stability with as sinple

didldasrdileentso rDlh@nﬁ@gég,qiq;sp@bedufﬁrteéamB}ea*ne Hapgdpegkof
Ibe %?e%lg%‘zg?&cgge 236 Bai glg'x? Qg fl% é R oR PREIRREuEQN

orvas atl ons usi ng
ks 1.68d@an000)MSimRk tifak inaterials comprise the bulk of formulations of

atorvastatin, there remains a need to identify diluents that provide for good dose
uniformity for production of unit dosage forms under commercial production
conditions.

International Patent Applications WO 00/35425 and WO 01/76566A1
disclose formulations for formation of unit dosage forms of atorvastatin as part of
a broader discussion of methods of stabilizing statin drugs. These disclosures do
not, however, address uniformity of the drug doses delivered nor the suitability of
such formulations for use with commercially viable processes. In fact, the
formulations disclosed involve excipients that are available in a range of particle
sizes, many of which do not allow for the tight weight and potency control needed

for commercial production.
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additives in a wet granul ation process. There remains
a need to provide sinple fornul ati ons and processes

wo eoo4prepar ati on of unit dosage forns of at or vVBGT/ER2004/001845

whi ch have low | evel s of inpurities and provide
adequate stability to allow dosage form expiration
times that are commerciall ysviable. In addition,

al kaline earth netal salt additives and otper

al kal Aafitignalde in PiepwPEen el Storage Ayt 49588Riomme °tos age
f.ormnms f. I i ' ' i
APrERefiRg: BbBShafBrl gt dd SRRERRIbERek. Morsover i
tshiekiefte & dchivme rids hiehipurbl andtstabplitywiitheassimpleasoapilation

ForareTbiandrbisg Steeq Ry BB Lohe 1 Bty SEGes
%ﬁ{gdgg%&mﬁ thnl of Bt RsButiA SR AR kAR alalive B&ith metal salt

provi wth mniml levels of these materials. |
ENditindsl in aiwetigeanattioh jperessofThetrereprainsarnest! fpievidgsinple

rovide acceptabl e potency..varjabjhit Lk gz
GgiBons Arbbrotopt Repar bt Al acs R SERokAkdyn
RIRGUELE 95 B sRTeRbustisdsnad hesviad alehons sabilityrocdiessdsage
that provide stabl e dosage forns of atorvastatin. It

fernpexpinatine timsh fhat arespmnpaciph v ¥ishle. il pdditipp liagine earth

rovi si sten ) i Li M _Cor -
et B R Re s es A28 Rlcet pitaip RS ne
labRAsRTON Aacofect g gissdlinﬁ)ﬂ; porsttialiy péfettimfthe he present
Invention Is a unit osage or co I si .
hamagskiagtios o thealma & HECol IISIORS EAEEE SESETbMe torpvide
X ‘ . : e .
810k BHERRNEH MABIEH et AT b Qo SleB Rorm ALY
fadequasdreg paritye babilivye asd desitad disdelutian rapmandigpyvaflapility is

atorvastatin potenc r unit dosage formof not nore
ravidedwith H’Fm@ﬁﬁ? ]\ér?eg%ﬁsﬂmﬁ‘ Sdosage formis

prep ar@\%rﬁ& iBis hAbBjeO SFTahEprebdd@ihvRi A0 proville sazp@ble

forms per hour per single unit dosage formper
metdncy earidbikydetweeaspiclosage foimes ofraserattatinpredigedin higha

uni t dosage form copprisin .0rvast af j I :
Reraten AP et epreisr B BhPee FRlPhostind provide stable
CRIEIRIBHLOBE MbivAstald. SR a RifBeEBjédt ©f GedGesent ipatiod to

W thout a granul ation step, wherein the neasured
airovidesonsistencytané slebilist Witk inan-gristalliRssE GERRavs $018R0t
relative standard deviation (RSD) for atorvastatin

pf’g ?ft“ber unit dosage form of not nore than about
7.8%

SUMMARY OF THE INVENTION

Accordingly, the first aspect of the present invention is a unit dosage form
comprising atorvastatin or a pharmaceutically acceptable salt thereof, prepared
without a granulation step, wherein the measured atorvastatin potency of said unit
dosage form shows a relative standard deviation (RSD) for atorvastatin potency
per unit dosage form of not more than about 7.8%, when said unit dosage form is
prepared at a rate greater than 10,000 unit dosage forms per hour per single unit
dosage form per machine.

A second aspect of the present invention is a unit dosage form comprising

atorvastatin or a pharmaceutically acceptable salt thereof, in combination with at
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waemghe4mnit dosage form per nachi ne.

when said unit dosage formis prepared at a rate
greater than 10,000 unit dosage forns per hour per
A third BGPER200401f01845
the present invention is a nmethod for preparing
tabl ets or capsules of atorvastatin or a

phar maceutical |l y acceptabl esgsalt thereof conprising

the foll owi ng steps: (z;q1 prepari_ng an atorvastatin
iaﬁly)q—]dxblg, PERHEL W@t oyt SF Al gl St vxglereln the measured

RRaABEGH _tﬁéeﬁg% by s&§ ﬁg@ﬁg&%@;&ﬁ} ol 6E8five @RHHPDE\Mtion

#
nore exciplients sult use w thout a granulation
$REP) fan atorvasskadin; potanay () urfii ddshgrgfoamtadipbemort thamabout 7.8%,

c l.e and co i | | t h
2 04T T PRLP R PPy TSRS Pt HEPRULI: dosage
%Igflﬁ%f Hodték @ih?fgrhnfﬁt%@ﬂgeff@ﬁn pEoh¥@siatin activity per

tabl et or capsule of not” nore than about 7.8% when
sai d thathirdtaspast otthp pudsent inyentipn épmmethod Horprepasingttablets or

Bait OF o PRRHLE s i RSBl Abos ot ARt urie

And RUbWhgasdpect of the present invention is a nethod
for preparing tablets or capsules of atorvastatin or a
phar mé®eut PERIPS a8 e@BYaststia campesitippeblengding atorvastatin or a
conbl At ! oBtlkldeflcadif Aol ARMEHIEAT3! N0
the foll owrng steps: (a Breparlng an’ atorvastatin
conposi t i oexd&ipichtsanithblg fatuee withbatd gramulation step in a mixer;
pharmaceutically acceptable salt thereof and at | east
one activeaaiiug, and one or nore excipients suitable

for ug@ Wi tefy 2 Bt ﬂﬁ%r%ﬁ%s%ﬁ:l ﬁdeo%d'ﬁes@m 10f §Ealin@REcH Rt

filli ata I e or capsul e and conpressi ng or
seal i ng sudie mbaturedhwonvesiaur prtertychows b atlativeptarnsacl

2t or vat at iavigtion DL Feor sl Givibpelaear cmspte of no
more than aRQHkhah BYuNER vﬂ%n%aid&%l@is%r@ﬁﬁ)sﬁﬁ@%kﬂ epaee

prepared on a tablet press or capsule filler such that
great er t han al@bleDpressaiyicepBilafillerspeluthesgrgater thend(.o00

per hour P&inIcR %P Ice{]p%ules are produced per hour per machine.

A fourth aspect of the present invention is a method for preparing tablets
or capsules of atorvastatin or a pharmaceutically acceptable salt thereof in
combination with at least one active drug comprising the following steps:

(a) preparing an atorvastatin composition by blending atorvastatin or a

pharmaceutically acceptable salt thereof and at least one active
drug, and one or more excipients suitable for use without a
granulation step in a mixer; and \

(b)  filling a tablet die or capsule and compressing or sealing such that
the measured atorvastatin potency shows a relative standard
deviation (RSD) for atorvastatin activity per tablet or capsule of not
more than about 7.8% when said tablets or capsules are prepared
on a tablet press or capsule filler such that greater than 10,000
tablets or capsules are produced per hour per machine.

A fifth aspect of the present invention is a therapeutic package or kit

suitable for commercial sale, comprising a container and a therapeutically
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W@ 200e/11@0npri sing a contai ner and a

A fifth aspect of the present invention is a
t herapeuti c package or kit suitable for comrerci al

t herapeutical | yeffecti ve anbunt of unit dosage forns
of atorvastatin or a pharnmaceutically acceptable salt
t hereof prepared without a granulation. A sixth aspect
of the present invention is a nethod of using the

pffestivacmonniell unifdosagroorgeot dpivastadn or 2pharmgesudically

S ' r L a.and/ or
BBl s B ARl o et a1

hyper p dsthaspd3Pbl the pockedt inbaatior is s methodad esinBRIcEF
DESCRI PT] ON OF THE W NGS Thﬂ,-s i ny ntign is further
PBIEH BT IRSABOTIBRN G SHUPS PP ARG S K| es,

. ARAMYh lo3HFoRis Iben$diOprbstatic
\S(g?%}?%(g ac%élefg?a%liﬁgh re gi veﬁ’gobsgeiogg{ Figure 1 Figure
hypérplasiat(BEHY,amdeAlahdiner'bdisseen t he percent rel ative
standard deviation (%RSD) in potency for unit dosage
fornms prepared using a conbination of atorvastatin,
magnesi um st earate and various diluents, and the
segregati on nunbers for these bl ends. DETAILED
DESCRI PTI ON OF THE | NVENTI ON Atorvastatin can readily
be prepared as described in United States Patent
Nurmber s .5, 273, 995 and 5, 969, 156, which are
i ncor por at ed BRAEBIDESWYRIPATONeDE SHETDR AWEINGAI ci um sal t
of atorvastatin is currently sold as Lipitor(r).
Atorvastatin exists in a nunber of norphol ogical forns
rangi ng.: ' i / 1#Site t h
vargi e R ke U Bbed B A g R R e
fexammples) which pfesieske swompshying Figuee hshom gatigtleds dfywhich
powder x-ray diffraction patterns. For the purpose of

- 1#eZiYPRBEAY i nvention, all forms of atorvastatin

bgpgtiyt fromthe invention and are included within the
scope of the invention. Partially or conpletely
di sor déiped 1fshpws thef caatetatipa deteen theaper¢ent redati v stradad; t

SRR b3 B oS RG] el £
PEEAGRRRT b AR RRumRId W otd @l @heakRBthe begteddtion
fromthe present invention. Such forns can be

prapkeredr these blerddipl e,

DETAILED DESCRIPTION OF THE INVENTION

Atorvastatin can readily be prepared as described in United States Patent
Numbers 5,273,995 and 5,969,156, which are incorporated herein by reference.
The hemicalcium salt of atorvastatin is currently sold as Lipitor®.

Atorvastatin exists in a number of morphological forms ranging from
highly crystalline forms to forms with varying degrees of disorder. Some of these
disordered forms still possess some structure as indicated by powder x-ray
diffraction patterns. For the purpose of the present invention, all forms of
atorvastatin benefit from the invention and are included within the scope of the
invention. Partially or completely disordered forms of atorvastatin particularly

benefit from the invention. Partially or completely disordered forms of

PCT/IB2004/001845
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wokioeh1aG489 | ncor porated herein by reference.

fromcrystalline atorvastatin using procedures
di sclosed in United States Patent Nunber 6,087,511,

Al ternatively, anorphous material can be prepared
according to the processes disclosed in United States
Pat ent Application, commonlyg-owned, attorney's case
nunber PC- 25825 (Serial Nunber L}{ For the, practice of
e vpTaindhet 4re PRATPhEHRS orsRdepipantly ANeEhosAedvg e gTpatat
t ' k i
B W e AR I R (TN pEP IR aE R MR
i fforboiyseadlinStadresstdat et sproc@ingss kg ]oséd rPWniddll Stated Patent

6, 605, 729; d in Lnt ti | P [ [ WO
OHasE0 S v oGSO Ao PYROCE AP DS AR
g%;g &%%Mﬁ@%%g@ﬁaﬁé@a%r&ﬁg%ﬁe%&@de@mz&ged in

04/ 022053, which are incorporated herein by
réhigrdciitates Pathis Appdicetet, aoinmonknoveedy s&emeYss ¢ase npgbes e

P S8 N oER gl TR mGaRe B (RUTHTE el non-
P&y 4ch1Gh&and &ggtaﬂma !ﬁ@r@asta&iﬁ%aﬂﬁi&fép&kd ®&3ank enefhdd latbwhiin
any process known in the art. n_excl usive exagples

othe atic Rraferseseiosms of sfervasetimarerlgperibsn impitedh§tatasd yfcats
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Thob, 5 0T PR S 2 BT SR A o
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PRt Do, STHG0 Db ped BickPARE0, which s, ammoteg heren
aB}Efe‘fe}éﬁ&U n are formed with netals or am nes, such as

aline and al kaline earth netals or organic amn nes.
Exanpl Blee prvasatin eanfeoesed in hadpanin which igg prgppred, or it can

pot assi magnesi u cal Ci ' e
oF° e e TRRRRRLVBlen SR i Aot Bplt P Eine AR For
CHlMADHRCRRREa] R Veiniified By ahprootsaknoen in the art. Non-

di C)1/C|_ ohexyl am ne, ethyl enedi am ne, N nethyl gl ucam nl?
afier lysi scexpiples 96 suchipspcasses iplade rB%qh@al,calgnM ng gqd jgf milling.
i RRRE bishRiedRREp el (A proters orifimg Michnoys
bytoe@Bhas bi fertaheillingepetation pheferably provide awdrbgepaticle
amount of the desired base to produce the salt in the

c Biatnsters iorhe rangpAEE-108¢M-t i onal |y, atorvastatin can

exi st Pﬂm&ﬁé&iﬂ‘é@ﬁf Qcc]:agtraﬂi% bSe addition salts of atorvastatin are formed

) L
with metals or amines, such as alkaline and alkaline earth metals or organic

amines. Examples of metals used as cations are sodium, potassium, magnesium,
calcium, and the like. Examples of suitable amines are N,N/ -
dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,
dicyclohexylamine, ethylenediamine, N-methylglucamine, and procaine (see, for
example, Berge, S.M., et al., "Pharmaceutical Salts", J. Pharm. Sci., 1977; 66:1).

The base addition salts of atorvastatin are prepared by contacting the free
acid form with a sufficient amount of the desired base to produce the salt in the
conventional manner. Additionally, atorvastatin can exist in unsolvated forms as
well as solvated forms, including hydrated forms. The scope of the present

invention encompasses such salt and solvated forms of atorvastatin.

PCT/IB2004/001845
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wel|l as solvated fornms, including hydrated fornms. The
scope of the present invention enconpasses such salt

waapa4sol40at ed forns of atorvastatin. Forais of PCT/IB2004/001845

atorvastatin that are at | east somewhat di sordered or

a mxture of crystalline and disordered forns of
atorvastatin benefit nost significantly from t he

prese [ nv ntion. somewhat di sorder.ed,
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tivesenbisyentiop. Baromsivdat d:@mrdpmeédl@m meant that thedmetveidth (peak
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o 1 e iFiaBitif B Gt e oA FOE 5 U LD BTERETS Tow
fddRad. 1@1%@ kRpm fqﬁe aésew@%&a& ifed PatRhEfiek @Bés\rble to
bet ween 5 and 1 where ngA neans m [|ligrans of

amtmm@emd@geff@a@e’dnm lhealﬂtraeenaénua)efflmy eltps @B@rf@bl Y,
conven

O Rl B = A B0 ER 5y Yo e

I?hemo fFou C})lﬁﬁt&@ﬂ@f the presentfVensioh, tHe H6d4rovibed By HE Final
these unit dosage forns are generall in the form of
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osage mis prerer a-‘capsu
t 2bdde30 mpAst preferably in the formof a tablet The
preparation of these forns involves a necessary step

of soMPTCOPETEICH aRgieaseof Pi‘tﬁ%co@li’lt%‘é?, 1B9st (dH1Es e defivered
Vﬁ'tﬂ@fogg%@ hanft %e%rn‘l Qi’(ﬁfug Rudardcad! éﬁéésé ufiftdosage

capsu I'S vo Into a
clapssihre, genmkbyent the ébryn oﬂ tabletsd@psules sachets, chewable tablets and

fast dissolving dosage forms. In the present invention, the dosage form is
preferably in the form of a capsule or tablet; most preferably in the form of a
tablet. The preparation of these forms involves a necessary step of some type of
powder filling, either by volume or weight. For example, in production of tablets
and capsules, powder is volume filled into a die or capsule, respectively. In order
for the unit dosage forms to have the same potency (i.e., amount of drug per unit
dosage form) within allowable margins (relative standard deviation, RSD, of less
than 6% to meet Stage I, and less than 7.8% to meet Stage II of the United States
Pharmacopoeia, USP, guidelines), there must not be any significant segregation of
the active drug from the excipients. This is especially significant for highly dilute

forms. The present invention discloses compositions that provide reproducible
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for the unit dosage fornms to have the same potency
(i.e., amount of drug per unit dosage form wthin

w@bdoemalab®e margins (relative standard devi ati oPCT/HSD)4/001845

of less than 6%to neet Stage |, and less than 7.8%to
meet Stage |l of the United States Pharnmacopoeia, USP
gui del i nes), there nust notltbe any significant

segregati on of the active dru romthe. exciﬁ
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dmsuitpble torcommireiploprodudtieonp Fes expmple ipd¥idpalgpgredients gould
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SHERET I PUTarTey danee R s feterably
AisE@RSEInfurtibe Rith highliiRed pRIIANGON dijgpthéndn Mdrd epeefimaby,
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mroidued fasmulsiionpaiian Polpe:canel Pk yibfqspee ‘ﬁ%ﬁﬂ@? legyfhan

f i.on ' .
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unit dosage production equipment or machines include rotary tablet presses and

commercial capsule filling equipment. Non-exclusive examples of commercial
rotary tablet presses include those produced by Niro Pharma Systems (Columbia,
MD), Kilian and Company (Horsham, PA), Korsch (Berline, Germany) and
Elizabet-Hata International (North Huntingdon, PA). Non-exclusive examples of
commercial capsule filling equipment include those made by Capsugel (Morris
Plains, NJ) and CapPlus Technologies (Phoenix, AZ).

Measurement of the potency of unit dosage forms of atorvastatin is

necessary in determining the variability in activity between unit dosage forms. An
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still nore preferably, greater than 50,000 unit dosage
fornms per hour. Preferred unit dosage production

weowipoead or machines include rotary tabl et pPEEHEER804/001845

and commercial capsule filling equipnent.
Non- excl usi ve exanpl es of commercial rotary tabl et
presses include those produt¢ed by Niro Pharaia Systens

(Col unbia, M), Kili d Co
L D)L 30 COTBNY Y e ks o
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quant | the concentration of atorvastatin in a sanple
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"Reghesknt 8égridheosinipurianyealt(s) gividsidey thrmindegrated area percent
generated after_ the preparation of the unit dosage

f@@lhdﬂ}%l@ﬂ%?%qﬂea%?' impurities and degradants is done

usi ng Th§¥Eforfiulation of atorvastatin without granulation, combinations of
diluents, binders, disintegrants, flavorants and lubricants are used to provide the
properties needed for the unit dosage form as is known in the art. For example,
for preparation of tablets, the combination provides for adequate tablet hardness
upon compression while providing rapid disintegration in vivo. Although there is
a wide degree of latitude in formulating atorvastatin to meet these conditions,
typically such compositions contain about 1-40% weight:weight (w:w) drug,
about 5-10% disintegrant, about 0-10% binder and about 0.5-2% lubricant, with
the remaining percentage comprising the present inventive diluents. Preferred

disintegrants include carboxymethylcellulose, hydroxyproyl cellulose (low-
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phase HPLC techni ques on extracted sanples as is known
in the art. Calculations of the amount of inpurities

warasdegradant s are expressed as the integrat eRCHIB2A04/001845

percent of the degradant or inpurity peak(s) divided
by the integrated area percent of all drug rel ated
peaks. In the fornul ati on gf-atorvastatin w thout
granul ation, conbi nations of dil uents,
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st arc es and zein. Preferred |ubricants include
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stearate and nagnesi um stearate. | n providing
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appearance and/or protection of the dosage form. The final dosage form is then

packaged using procedures known in the art. For the present invention, the
packaging is preferably in the form of foil-foil cold form blisters, plastic blisters
or sealed bottles containing desiccants. Optionally, the packaging can contain
active oxygen absorbing materials as is disclosed in EP1243524A2 and
EP1241110A1, which are incorporated herein by reference.

Unit dosage forms of atorvastatin that are formed without a granulation
step with preferred excipients show low levels of drug-related impurities and
degradants. Surprisingly, this low level of impurities and degradants was found

even in the absence of added alkalizing agents or alkaline earth metal salts. Even
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V-bl ender (or other tw n-shell blender), bin blender
or Turbula(tm m xer-shaker. Blending is typically

w@aooiledoout first without the additi on of a |PRPOI/IB200W001845

for sufficient tine to assure conplete mxing. At that
point, the lubricant is typically added foll owed by a
short (about 1-10 m nute) fagther m xing period. Once

the blend is nade, unit dosage fornms are prepared. b
mooceuprisreliytbigdow devehel impuritipy gidgeggdants Wﬁstm%%%é
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materials as i s disclosed in EP1243524A2 and EP1241
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Uni.t dosage,.fo .aki
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aaskddeghadatperceaisofithd mimirities/ degradenishielatitve éo the integrated

REPrl ol HE Ty Peakn ap p LRy FPECARR Gl bty
Whiafh 1068 ha 2oL ﬁ%r&hﬁﬁf&éﬂly,qégs&hﬁma%e forms of

atorvastatin show hig evel's of drug degradation,
uni t dusagetafioundergoas e athjovi destadation pathivaxs: stopiaation and

gre t'gét i&? ﬁcﬁ%é%@gg&gﬁ ﬁlg%%lalgcgiﬁ%}%g{i&% Qgsg?)fé water) of the
Ri&hST Rk ABKly1i6 QEiHab forod sik@ientidiatiad) OTHis R%hé aiafr

drug related inpurities and/or degradants based on the
fdegm_dpmrqf@ntorphow atoryasiatinifeunssynga greh geanukatips pad faplet 1 o

e integrate £e f
kRt Eon Rl Sl TR B8R g3t s capom.

td3petidibh inThé ABsehod o aliatiheeath tietal edisaddivaes.OWedhave found,
addition, unit dosage forns of atorvastatin r

vinekipreteddy. shatitha lewel oA the lastencsin oy qosage BBy, ibg{;ﬁ%ﬁlaﬁg and

Sl}p%gisltc;rﬁé/e SHAEP adBRFat UL YIS NaRBRs BF increased temperature and
humidity, can be significantly reduced by combination of the present excipients
and production of unit dosage forms without a granulation process. As such, unit
dosage forms of atorvastatin prepared without a granulation step are preferably
those for which the level of atorvastatin lactone is less than 2% (based on the ratio
of lactone peak integration compared to the total drug related peak integrated
areas using HPLC) after said unit dosage forms are produced and stored at
40°C/75% RH (where RH represents relative humidity) for four weeks; more
preferably, less than 1%.

To minimize bioavailability issues and potential interactions with other
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40C and 75% rel ative humdity (RH) for four weeks, the
unit dosage forns contain not nore than about 2%t ot al

waeleasg/1r@bat ed i mpurities and/ or degradants basRCT/IBROC41®1845

area percent of the inpurities/degradants relative to
the integrated area of all drug related peaks as
determ ned by HPLC, nore pteferably, they contain |ess
than 1% still nore preferably, | esg than 0.7%
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forms, In ractice of the present invention, the
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interparticle motion. In the formation of dosage forms, the interparticle motion
can occur during powder mixing or flowing. Using atorvastatin and excipients
with similar particle sizes would potentially prevent segregation between the
materials during production of unit dosage forms; however, this can be
problematic for a number of reasons. As discussed below, to provide adequate
flow of powder, mean excipient particle sizes preferably are between about 80-
360 um in diameter. In contrast, the mean atorvastatin particle size is preferably
between about 1-100 um, in diameter. This size is preferred for ease of

manufacture, reproducibility in drug dissolution (bioavailability), and to improve

potency variability in the dosage form produced with these particles due to
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formul ation. Exanples of such polyners are disclosed
in International Patent Application WO 01/ 76566AL1.

wQ@\doalii@ing agents are additives or excipi ent SPCTIER2004/001845

have the property of increasing the pH of a
formul ati on, when such fornul ations are added to
wat er. Exanples of alkalizirsg agents include inorganic

SHhRich of e DR f HHGTIEIGE ST AHPBES R ST BEIaRL Bas!
ge&%g%%% pés?a%rn gxﬁ?‘rfdonﬁﬂeﬁ Qf@%@nts S0y gﬁﬁkf‘e 51238 Re®ad Sfting

ascor ate clum car bonat e and nagnesi um
piableatasit gor ﬁhlerad;tamlt wrtht pesalcs of exyipieste nuitablafep lusgswighout
al kal ine earth metal salts. Exanples of organic
g2RBIRY9%-ng agents incl ude ami nes. Specific exanpl es of

am neg, dopGl4den ?h BRLdYd tibie ARG zatB#AH16I8i 22060 results from

argi ni ne. One of thecommon nechani sns for segregatl on
dfe tpatenécbisnalker panticles eststaid air daner thgn largrfnartides Bripge

BrEEae R b PGS S5y R R ool it

orm

sPaLagaliLPR é@*)%:c:lzgﬁ&ﬁ'%leﬂnﬁué e pﬂftﬂccfd@ 0B N3 tHa apauitt 100 pen in

sl zes 1Is suff little as 30% size difference
sian, &3és érssaabheamﬁdatwvaktawﬁtl ng) the rraterl al s are not

bound to each aqt he nd t

i nt er PEFCEYIR hﬁﬁug P]argﬁgs ?8?1 2@‘%@3}3{1&&65 will be
fnﬁﬁﬂﬁal ift thereli'h hiffdcht £hesibRbf BB d@agmpmaeg toohmmerrg the
powder m xing or flow ng. Using atorvastatin

exoppn@pﬁrsclw t $uckj aghe¢saon @gq;tthe@p@ﬁcgqni ks Withsipngd t%e shear forces

entj al | r
B e 1S ALREF 5 e R FARL AR P le BRRICEANE on
Wﬁnﬁﬁfb@ log Rt drGg bt a single maeplenf (wittas corstanflow level of
di scussed bel ow, rovi de adequate. f1 ow. of . powder
rmmeféu@u spagate 1q§>g1pgm§ |eé01§162@§1a&n§fslé$f ey a%‘n‘i*eélogé%ecﬁug to
TR Bt i Ll QL Horm pReyROHAIA oxchibA(R 87 tablet

]pfrdcﬁi&umfﬂ)cahrbeddamﬁtaér Thi s SI ze is preferred for ease
of manuf acture r.od bilit n dra soI

(bi oaxla.tllnaerqcpélw P ?%t?%%%% Sﬁ‘é%} siFaFate u{% ‘?{&/f&a“d
'tHe Ee@@ex@ ARaH Ged ﬂsﬂ%l@ﬁ%%&ﬁéi‘héﬁ“u%ﬂ glh@esenaar ér Tirbda Blgixer-
tostatistics of t nber of particles in the unit
dibalege The retativEhecigltn of the dregiandesxcinient wesethe sarge as that to be

Sisoait i oal PPl SRBb it 0By el sbe R €1 7

g@gglﬁ?tg(ﬁe%%%gﬁﬁorﬁ%% Wi Précedluick ab H@scﬁbéd 1SAS T 1h69:k1-03.
For example, a fluidization tester, model 6274.01-1, available from J enike &
Johanson Inc. (Westford, MA) can be used. The blend is added to the instrument.
Gas is flowed through the powder bed of the instrument separating materials
vertically in the column. The instrument allows sampling from various heights of
the column. HPLC or ultra-violet/visible absorption analysis of the potency of
samples from the top, middle and bottom of the column provides an indication of
whether the drug adheres to particular excipients. A segregation number can be
defined as the difference in potencies between the top (Ptop) and bottom (Pyottom) Of

the fluidized bed, divided by the average potency of the top (Piop), middle (Pmiddte)

and bottom (Pyottom) Samples. This can be expressed as:
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A second nmethod of segregation is fluidization.
Fl ui di zation results fromthe tendency of smaller

w@artitol4es to retain air |longer than | arger par€T/mB2064/001845

during processes that involve high rates of powder
transfers or mxing. Segregation due to fluidization
is especially problematic figx particles of |ess than
about 100 mMmmin size, as is desirable with
Iatorvast atin. Segregation of small drug particles from
ar ger reis
a suffic en%? i§ ﬁgﬁl{%(%% g]%“’pt ﬁb‘m&‘r/l[}g% ar t dEE:[TalégL(’f%nt)lggne of
the excipient particles. Such adhesi on nust be
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d of atorvast atin, nmagnesi um st ear ate 111 wt % and

nhmbeteaftless thand. @nmorerpseferably, lass Baa &bsang ki @f}Of%EHeF?éa%%
XS?I en%oé or Turbula m xershaker. The relative weights
f}ﬁ‘@ ‘'ug and excipient are the same as that to be
used Morbberfindididual epgseds mrmiaraicmzea*mhm@mtatm in
t hen subjectedtoaflwdlzatlons atlo t est
biiorgtcsio FE Y €50 SRS ISR SREPRREROR £1 3V gin be
ty 6

TP i B P BRI SpEle) B EPE: b scgrpgation
Ch&ﬁlfblbﬁ‘camSlﬁd:alc'ﬁﬂEEGd)fremdlm(hz:Hﬂhdesdgltagattdmsies;tngthyunlgng the@atgo
IS owed t hrough e powder. bed of
<6 Her Htpisgee R tap alaqsg $4TRRIP POICPEY ‘t%tge QUYL pgtepotency
'o‘P%ﬁer P %Efdd?e' AR TPRS. fTheMnyRduiabisitf 6 Gipfere blehiein
col'um:” HPLC or ultra-vi oI et/visi bl e absorption
ana kythiasoredstathedgpendsmya wéightadpheregd plothe expienls, respective

m ddl d Rhot t f t I d

B L R e ML R T

%n&%ﬂ!hﬁ&%@fe%ﬁu&uﬁﬁ}ﬁﬁer@ @ﬁﬂb@pﬂﬁtmlaﬁﬁms)ftatmvmﬁmbme end

in potencies between the top (PtOp) and bottom

(%otsp@a@veby theweighted dvorage W@aegaaw peraberyyould be K eG Xdk3
@gﬁ%%o) Sg)r% tggrgfe‘frpcti 8&}1 Ost oqlqlsﬁo& %g‘gé@heﬂk@ s@ﬁ[zééﬁf&l

eexr

anﬁlmgg 1B&athaP0.7NasdEdn bm{m? valugs w1ﬂHtw$rt/amz}tir{, R preferably,
Pm ddi e + Pbottom/ 3]
less than 0.6; and still more preferably, less than 0.5.

Preferred excipients are diluents, which preferablyv comprise greater than
or equal to 50 wt% of the excipients in the composition with atorvastatin.
Preferred diluents for preparation of atorvastatin unit dosage forms without a
granulation step provide weighted average segregation numbers less than 0.7,
more preferably, less than 0.6; and still more preferably less than 0.5. Potential
diluents are identified as such in "Handbook of Pharmaceutical Excipients, 3rd
Edition" (A. H. Kibbe, Editor; Pharmaceutical Press, London; 2000). These
include the following non-limiting examples: calcium phosphate, calcium sulfate,
carboxymethylcellulose calcium, cellulose, cellulose acetate, dextrates, dextrin,

dextrose, fructose, glyceryl palmitostearate, hydrogenated vegetable oil, kaolin,
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Ve have determ ned an enpirical correlation between
the variability (RSD) in potency during high-speed

w@e@daodon of unit dosage fornms (tablets) w tPCT/IB2004/001845

segregation nunber as shown in Figure 1. Based on
this, acceptable uniformty is predicted for a final
unit dosage form manufacturing run if the conponent
exci pi ents in conbination with the atorvastatin show.a
%@@t@dﬁ@m% IRgReIN GArbopale, m%ﬁm@mﬁmﬁ% F@t&f’is f“éﬁhé’gwl,‘lm
. i . f of: .
B T
@El_amlasﬁ; ssdimadhisrida, stroitol sdrelt,isncriose fidtalcy tests. In
this case, a _standard atorvastatin concentration of 1.
Wt 96 ¢ I EBEE LR ERCDEN o R EEBHRALHE P W@*fﬁa’h iRgHicle

%Eﬁ%@f ?fo?v)agtaﬁﬁ RRQYEhafis I RTBE the FinAlddk8Ee foi. Fehas been
al culate rom fluldl zati on segregation testing by

tfalndat the megitodof piepabagiodiof horeswénaffeets thesssgregaiiaiom

I t h all .
e enpbareaend i Braed HHaNReRE B dhened,
GherBXC FRE BX4mPlk RS phousUER vt baIccasy dpiap defipg ailes

on a weighted average of the excipients” respective
shifferenfataluny thrameyegrphouscitorsasiaiis rodycse by pewlmgmﬂm ght

rati o of it terli W th i ndi v . j .
oDk BT SR b Yoot SRR

QioBageTerrils, Blow eSthedtlinmd wnstibeadeqiaghioedsiay ereighecontrol. As
segregati on nunber would be [0

=sugh.4pe hapiedputd Bt grappism alad 56‘%&?& Voéiglgﬁtfgfae‘l&l}ép%&glzd in
\S,\Sé'g{ijl?cgigh !o? Etom‘ﬁ'h %mit%?qg(e I?&%s%r@fe%?ﬁﬁ‘a&ﬁn@n%&%les sizes

es with atorvastatiny nore preferably, less than
Oofetvadtd abbid §0 4nar3s0pire irediainber; hes prefmbly)b&ween 90 and
Preferred excipients are diluents, '"which preferably

cfpphseyegmee erefenably, Boreahanf 0% @ sy difuppisrusehip the
exci,pients jn the i ti i i
SPGHBERI PR PRESI A R AR e o o
Ugtidht 8@5R0%60 RNE dinidGUManPasitid didsean bt erapired ikieg a

wei ght ed average segregation nunbers |ess than 0.7,
nose diffeteompiriclelsizs sndivmenosush ag those piafe byrympatec GmbH

preferahly |le han Q.5. . Pot ' ' . .

St 2P YA e B BRG0Pt 450 By menion
Exi vl @ntidered gk dEgH fok @Mich(50% bE thKiphhieles beid dimeters smaller
Phar maceuti cal Press, London; 2000). These inclyde the

f thiah gl indicalen nimivpr. | Aliereativebl BatticleaZs WMDpRBSHITAUEINS Steve

¢ %lla‘f}llsﬁjsm I%lﬁlnfs %Iis%’, the sieve size that retains half the weight of material (half
passes through) corresponds to the mean particle size. Preferred diluents have
mean particle sizes based on sieve analysis such that 50 weight % passes through
sieves between a number 200 (ASTM) (corresponding to 75 pm) and a number 45
(corresponding to 355 pm); more preferably, between a number 170 (90 pm) and
number 50 (300 pm).

Coupling the segregation tendency of diluents with atorvastatin and the
particle sizes of said diluents, defines a list of preferred diluents for formulation of
atorvastatin. As such, preferred diluents for formulation of atorvastatin without a
granulation step include large particle sizes of lactose monohydrate (for example,

Fast Flo 316TM, available from Foremost Farms, Baraboo, WI, which has a mean
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w@bkopa1o4h9 pal m t ost ear at e,

car boxymet hyl cel | ul ose cal cium cellul ose, cellul ose
acetate, dextrates, dextrin, dextrose, fructose,

kaolin,lactitol, |actose, nmagnesi um carbonate,
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f d therejn
BRG Aot RT wBi<BS B gy Bafiel s IROPER) o SR MMM
¥8t MGspld) A SERERNGUSe Aladhdasioat Malljrckehde Bdkdrylnc.,

precipitation. For diluents to be useful in co ci al
PhillghsbuigoNT ofhigh basamean particlaisize @63 ag B o FRMPER iy of
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BRaMEnS QYR Y ré¥eh G er®lon tifitud snuintzstidls side iticrocxystalineon
of ‘atorvastatin unit dosage forns preferably have an
pelhilosel (s esinmple, AVicBEPRER awbigh hgpa ssan Baticlasizepf 20 wm,

aoF Avise LT, iy i S0P ety i S AR palicB i G SO i) S
Shen Bﬁﬁi@%ii&ﬁct%e @bxvapleath folloviing tomaggratles whichalle

nean particles sizes of between abqgyt 80 and 36 '
dheemear partitla nizpabelpw|78 l@ﬂizﬂi@ﬂéﬁﬁsegg 12aiE dpEM- ag@@iﬁ%

RN A N Sl G o
?ﬁ@élh%l@ms#i&ﬁandf#%%! [@il s BOREF@Embhidn grdseniGroup,

tion, can be considered the size for icg 500{%of
tRughsobild,i W eed eonehpiraiesOM: gnanehy ige impaipaplygnd anhydrous

i.ndi cat.ed n er.. t ' i '
18eR58R yRHYE oalbbe] ARkt SEHAC OIS HORIDE
SikRest 13t retains half the weight of material (half

passes through) corresponds to the pean_.particle size.
Pr ef erFhecreeniianeniionayevidesdAr crIpRqsiiams of g@%"aﬁtﬁbg dV%b‘ﬁ" are

SR i L as o bt
it ol lawstighdsncyd Foratavastaindndegrggate withSherdiluentiprfdhe
PGy eion. Nonimitg SXARples of drus? WHER mA) SerdI RS 5O
combinations with the inventive atorvastatin compositions and processes include
torcetrapib and amlodipine and pharmaceutically acceptable salts thereof.
Compositions of atorvastatin according to the present invention can be
combined with a least one other active drug to form unit dosage forms. Preferred
unit dosage forms include tablets and capsules. In the combination of the
atorvastatin composition with at least one other active drug to form a unit dosage
form, the following non-limiting list describes options for such unit dosage forms:
(a) a blend of the atorvastatin, excipients and the other active drug formed into

unit dosage forms; (b) a blend of atorvastatin, excipients and a granulation of the

other drug, optionally with excipients, formed into unit dosage forms; and (c) a

hydr ogenat ed veget abCEIB2004/001845
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Coupling the segregation tendency of diluents with
atorvastatin and the particle sizes of said diluents,

waledouneson | i st of preferred diluents for fornedEHIB2064/001845

of atorvastatin. As such, preferred diluents for
formul ati on of atorvastatin without a granulation step
include large particle sizegoof |actose nonohydrate

or exanple, Fast Flo 316(tm, available from

&@h@@fﬂ@blemwsma%t%éﬁauwﬂh FRGIPIRNY 43 OBe Hé!ﬁ%ﬂélrtbﬁ'» ether
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eumt qtnsegq formrang Becoptainsent yRieatnthedwt inplaferaerestipmg for

|
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particle size of and smal | particle siz
I %Rittl%é)é a bligher E@@éﬁﬁﬁﬂémﬂﬁféd% Ao3eF ngmsm%%lé oyt %ﬁ‘@% back

cle sizes below 75 mm
@5?@%‘?@@?@?@@@&&%‘% 200M 350M 450M avail abl e
f r om DR follbevingrdnelaiting éegmples illiseratsehdimvbrtngspreferred

#312 and #313, available fromF
| W@Ehe& LT BE A1 ROV e R mecogLcaL RPNy Bf Hedresent
Mentfganohydrat e i npal pabl e and anhydrous i npal pabl e,
avalrllabl e from Quest International, Sheffield
Products, Hoffman Estates, IL). The present invention
provi des for conpositio tgrvastatin which are
particularly well suite FH#i nati on products with

ot her GHNER £EEAHED HOR PRIEP ARATTON OFESPRAYIDRIED
for atorvastatin to Se%@%ﬁte with the diluents of the

present inventi oAMARE tAFQREASBATENOf dr ugs
whi ch may benefit from conbinations with the inventive
atorvastatin conpositions and processes incl ude

torcet S%ﬁiy lariad dmarghods Monastargl aafeaampleaifidioaddrad atorvastatin

accept abl e salts_thereof.
as previously described in the Detailed Description of the Invention, used in some

of the following examples was prepared according to the process described in
concurrently filed U.S. Patent Application, commonly owned, attorney case

number PC-25825, serial number
(U.S. Patent No. 5,273,995) in methanol to make a 5% (w:w) solution. This

, by first dissolving atorvastatin calcium

solution was sprayed into a Niro PSD-1 spray dryer at a rate of 170 gram/minute
(g/min) using nitrogen as the atomizing gas. The inlet temperature was 195°C and
the outlet temperature was 60°C. After spray drying, the powder was tray-dried in

an oven at 40°C for 12 hrs to afford amorphous atorvastatin.

EXAMPLE 2



10

15

20

25

30

Conpositions of atorvastatin according to the present
i nvention can be conbined with a | east one ot her

wa@ewuae40d ug to formunit dosage forns. PreferP@dIBO4/001845

dosage forns include tablets and capsules. In the
conbi nation of the atorvastatin conposition with at
| east one other active drug2¢o forma unit dosage

form the foll ow non-limtin Ilst descri bes
oot | GRNEIALAERESD HOR SRR A RARION of BRECIRIFATED: o

atorvastatin, T‘(ﬁﬁ; tive drug
formed into uni t&mlggfél fl%p ?Sﬁﬁﬁ%ﬁd of

atorvastatin, excipients and a granul ation of the
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ot her drug and optional ‘excipients in the other |ayer.
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GE32QR9, r@ﬁhl&mnhﬁﬁ I gn prosy &tstdlsbglpﬁrgpl mkgo( BBpstatimd
Al zheinmer's disease with atorvastatin

el Pagnt Yoapebhtmimlsh ity dipfuran (FRIRLY wistine
6}9 %\ﬁckteféa lzfgg @for g\gﬁ@ d;ﬂrg Qcﬁrllng ar e %ﬁﬁ&?wﬁ@ﬁdﬂed
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| oVeLIa t\ild)—hSme‘ﬂniodltm e dthiktoreacankegmiag haptame Fadagd Zepropamol

TS s L ke BORE S LSRG R
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can be i n any convent| onal shape or form as known in
t stigred for, orfedoue sheempsloayly aoqiedpior0-pUx over agingspup periftdaskiiec

bot t. t Vi I

oreefie bafbral v BouRAEn adlepat Al s Ry c2RRA0E O ™

Sllsd‘lyéiw@ne Jb@ Hyolacewh Filkraen-ahi diikd 0gdeacming £20-30 1nches
|ustrate the inventors' preferred methods for

ppressare) atS&A8° Gty Yigldtafetablal-frke of amerhors ABSElidns of
the present invention. EXAMPLE 1 GENERAL METHOD FOR
PREPARATI ON OF SPRAY- DRI ED AMORPHOUS ATORVASTATI N
Spray dried anorphous atorvastatin, an exanple of

di sordered atorvastatin as previously described in the
Det ai | ed Description of the Invention, used in sone

EXAMPLE 3
PREPARATION OF AMORPHOUS ATORVASTATIN TABLETS USING
A WET GRANULATION

The following materials were added to a 950-cc amber bottle: 2.59 g of
spray dried amorphous atorvastatin (prepared as described in Example 1), 78.00 g
of microcrystalline cellulose (Avicel™ PH102, FMC Biopolymer, Philadelphia,
PA), 101.41 g of lactose (hydrous, Foremost Farms USA, Rothschild, WI), 6.00 g
of croscarmellose sodium (Ac-Di-Sol™ FMC Biopolymer, Philadelphia, PA), and
4.000 g of hydroxypropyl cellulose (Klucel™ EXF, Hercules Incorporated,
Aqualon Division, Wilmington, DE). The materials were bottle blended for 10
minutes (min.) using a Turbula™ mixer (Turbula Shaker Mixer, Willy A.
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of the follow ng exanpl es was prepared according to
the process described in concurrently filed U. S.

woaa0ento4dppl i cati on, comonly owned, attorney PEEEB2004/001845

nunber PC- 25825, serial nunber , by first dissolving
atorvastatin calcium (U S. Patent No. 5,273,995) in
nmet hanol to nake a 5% (w. wypgol ution. This sol ution
was sprayed into a NNro PSD-1 spray dryer at a rate_ of
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apo}lm ined xay ép a eﬁ)@e]ggo n §@r§ hefig %\tepéﬁrw Oven
SRRt EbUL 0 A8 ErdiRE R g}}%eﬁ haBRANRL 46 milled

be?Ween e resulting urry was stirred for
aRhghoBikzpabiik Il Aomily (Thedliegdatriok CGo5 (Elmhmrst ALpwish h @40

f@&l@@ﬁ@%%ﬁ%%@' DG o750 Batthe wer wn giasfa 49 g of
( %H% | ﬁ%ﬁglrﬁithfer\gi 'H%&lélﬁgncﬂzﬁ' (850-BO A Bbe ARG Wking a

nches pressur at 50-60Cto yield a total of
IT\Gbklg ™6 fnizerdophons Magnesamn sicinate (Wbliprkrods Inc., St. Louis,

PREPA A ATORVASTATI NmTABL

SLRH R0 ORISR TR Sy <SP “AdBuopd 3
amﬁl'sg) SSmABREhe RRfblaBion 2T#etd (0150) were prepared using an F-press
(Manesty F-Press, Liverpool, United Kingdom) with 13/32” standard round

concave (SRC) tooling, with a target weight of 450 mg (+/- 3%) and a target
hardness of 12 kP (range 10-14kp). A total of 12 tablets were placed in 30-cc
high density polyethylene (HDPE) bottles sealed using heat induction seal (HIS)
closures, sealed using a heat induction sealer (Enercon Industries Corp.,
Menomonee, WI). Samples were stored for 4 weeks at 40°C and 75% relative
humidity (RH). Samples were analyzed for the level of atorvastatin lactone by
adding one tablet to 50 mL of 1:1 (v:v) of a 0.05M ammonium citrate buffer (pH
7.4):acetonitrile and shaking for 20 min. The material was then filtered using a
Gelman Acrodisc polytetrafluoroethylene membrane (0.45 pum pore size), and
analyzed using high-pressure liquid chromatography (HPLC) (Phenomenex,
Ultremex C18 column, 25.0 cm X 4.6 mm, HPLC HP 1100 series, Agilent Corp.,
Wilmington, DE, 20 pl injection volume, flow of 1.5 mL/min; mobile phase of
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w@edosalase (Avicel (tnm) PHL02, FMC Bi opol ymer,

spray dried anorphous atorvastatin (prepared as
described in Exanple 1), 78.00 g of mcrocrystalline

Phi | adel phia, PA), 101.41 g of |actose (hydrous,
Forenost Farns USA, Rothschild, W), 6.00 g of
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et 39 Gl Rrosb ot g il LAY OBt grofuran:
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orriekafioN ol SiRuRBR ATy s SR AR Ry

Pro high shear wetpgrptd @oVMPRESSIONOt n.v., B- 9060
Zel zate, Bel gi um usi ng al.7 L bow. The rmteri al s

were dry mxed for two minutes at a chopper speed of

1000 i nut
s peedrrg'r" ?Qﬂgb‘l’l}?gf’ﬂa Rials e?r% 8&‘%1%165 93?%% agne g} ggg lgoefﬁe 259¢g
ﬂ%ﬁ%ﬁqn Yﬁe%Q@d amsse%eatla ERbglet nemm»@ pecrospeatlineAt
ol nt water was added at a rate of 30

ntllulvsn: (Aivivel RH&e2 seﬁmpermﬂlkaﬁ@ﬁ@a( B8, 4014 grlpctoses

Ty B85 L L, G e i

ABidlose ﬁ%l@cel Fixer ¥, gy edonyew niredtonydE)dancet?. 0y g ptoacirmgllose
on a

oo (A ROl MR e BYietsgie, T TheRaoRRionty iy
a%%/e 191§reé§etnpsr\§ s xl&gdﬁ )l&g T@?&\J?M}éé@%ék@@((}l% Migsl

usrt ng Zpatr The Fitzpatrick Co.,
EIHTHMI; BIY) for 1) myih t ThesbléndOw k' thGopassert thraghi a'ﬁgalslc$seeé¢¢l sieve
rpm. To 175.0 g qf .the 5. 469 g of

end s.ad
RSO Sito depimanerendioh 4t encwsnal IEBuE IR S dis it
%%ﬁg 1. 3BEY, 200td e egﬁnhﬂﬁeﬁafélemm@kfda} OB, S8 dug, MO)

gneS|un1stear l'i nckrodt Inc., St. Louis,,
MD)s alld8P® the wanbert dlass bam@aidamqrmmblﬁndﬂdelsmgrtbww}a
blended n.addition

for it DI yasae oty gl Rab Bl Gy s apess

'iﬂ?f{% 8l OMRBERinpdbmhr BSB/32visvaidpRidbund iricedt (SRWGonh and
13/ 32" standard round concave (SRC) tooling a{)ﬂt

alit sagesedve ipyitucefablpsowitly weights godS0angeachy dibg @yerage t

{}5’6 ness o ]e%% P’Vétg aaran%‘g@?l?él &ﬁlftﬁﬁlet Ehclifds@waltestd using a
Schleunlger Tablet Hardness Tester, Dr. Schleuniger Pharmatron AG, Solothurn,
Switzerland). The average tablet weight was 4512 mg with an RSD of 1.3 %.
Tablets were packaged and studied for stability (4 weeks; 40°C/75% RH) as
described in Example 3. The level of lactone found under these conditions was
0.12% (based on a ratio of the lactone peak to the total peak areas of all peaks).

Comparison between Examples 3 and 4 show the unexpected advantage of

the direct compression process for producing a unit dosage form of atorvastatin

with higher purity than observed with wet granulation.

EXAMPLE 5

PCT/IB2004/001845
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hi gh density polyethylene (HDPE) bottles seal ed using
heat induction seal (H'S) closures, sealed using a

wheat/1i030uct i on seal er (Enercon | ndustries CorPCT/1B2004/001845

Menononee, W). Sanples were stored for 4 weeks at

400C and 75%relative humdity (RH). Sanples were

anal yzed for the |evel of apgrvastatin |actone by

adding one tablet to 50 nlL of 1: 15‘& a 0.05M
ARBRARA EIQON Qe BRENLY O(ITo‘SP MT@RYQSZAJIN AND

shaki ng f d
using a G@%&@%roﬁ%@%ﬁ%gl uor%}g(?ﬁyllgg\gre

menbrane (0.45 nm pore size), and anal yzed usi ng

(Prendnendor i kdering terite SaHaned ghombaseargsiin
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%Hlatzht?mpéha{ﬂ%r WACH 056w IS Bfprb Rintdily t76icalof PRAK tcabee@ae@f
peaks). EXAVPLE 4 PREPARATI ON o AVORPHOUS

ATHERAES TAT phtaMARIETS e BY fo)l ECTIr QONMPRESS] P hiohéd time, 120
f ol | dd
56+ Pibo o Eles AT b ET Bl S T AGRRerchl 7

| AclEXG iRl Rioh)and Tl dbelowe T thfee dluiding] @dhhnbasiens (top,
(Avicel PH102(tm); FMC Corp., Phil adel ph| a, PA
oildle) and bejtarpowcre gy afied (ode RS Resaioro Ryffles

i ERNISE R atmat ) ﬁt%%&ﬂxﬁk;@ﬁm%wpr&g{m@% s

gﬂ’rc])ﬁls@% I hhn'BﬁmS Okhiewesuliddn Bl eBos dtenmpportekitin Tablp.1, In Table 1
i | adel phi a Th nb t
i 3G PEEEER] ﬁlewawﬁ&%ee%g%%ﬁﬁ IPE%?%%&PT&{“@%P%%% (% igieap-

(ﬁgéen M4 itgmtf‘bﬁécnh Pafitior- K’éll}@oﬁ} nEasTBﬁroMsgﬁl%OP@§ was

n pass a st al nl ess steel Sl eve
t chackesldunigh 1259t (eg oﬂ\ﬂnlmhpm(ZQdmstllsman s@@edhcnlcumﬁ plmsghfﬁg

V\%Eﬁoerforrred(ééab ho%lagfgg %?l &’S\éﬁt@(ﬁ& &2‘150% £ top of

ambeyghasa at g bieaté‘ﬁ/ﬂstﬁtlik??fﬁﬁﬁ BR A1) eREieH was kprgad bito

Turbula(tm for 3 mn ets were nmade usin
sthaglileerg had using Mapaselay Tihe pﬁ@bmatlmwes blgndqd fpe ?@ gon., To the

Uﬂlﬁg (% Xf}%ﬁ ggge%@(f Og ofl I:i’lla:gj’r‘?‘esmsﬁtl gt {ed(Mﬁﬂﬁc%&d% '&?ﬁ/ ?H&Z%R%od,

MO), and the mixture was blended for 5 min. Segregation analysis was conducted
with air flow settings of 10 and 15, for low and high, respectively. The potency
values were determined for top, middle and bottom sections by weighing 2.2 g of
blend and adding 250 mL of 1:1 (v:v) 0.05M ammonium citrate buffer (pH
7.4):acetonitrile and shaking for 20 min. The material was then filtered using a
Gelman Acrodisc polytetrafluroroethylene membrane (0.45um pore size), and '
analyzed using HPLC (Phenomenex, Ultremex C18 column, 25.0 cm X 4.6 mm,
HPLC HP 1100 series, 20 uL injection volume, flow of 1.5 mL/min; mobile phase
of 53:27:20 (v:v:v) 0.05M ammonium citrate (pH4.0):acetonitrile:tetrahydrofuran;

detection at 244 nm
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die was used to produce tablets with weights of 450 ng
each. The average tabl et hardness was 11 kP with a

WO a0vge1@d9 9- 14 kP (tabl et hardness was tested RPGI/IRROGH 001845

Schl euni ger Tabl et Hardness Tester, Dr. Schl euni ger
Pharmatron AG Sol ot hurn, Switzerland). The average
tabl et weight was 451.2 ng p4th an RSD of 1.3 %

Tabl et s vvereé(packaged and studied for st abl lity
ek s A 4gerr Yoblrpger RatieeonrKelbyComy. Baginmraudsburg; ) was

63%%/(1 %th 1356 8 eoffdgfb?xgpeﬂg?@ ! egljﬂsagencé?é\%ﬂf 1aPRSe mlérdrous

ased o aratio ctone peak to
t(Difcek tabﬁmiﬁg@rz&thoést aitémp'em {Shefietp Rraodsiots), FbdfimanEstates,

Exanpl es 3 nd 4 t ed ad
ILF oo tophihisdes g csf\.“v 3hdgeot %?ﬁgﬁ%ﬁu@%ﬁﬁﬁ%@ﬂﬁeﬁ g‘@
f\@is@b&fad %hf&ftﬁ@aﬂl%t Bedy % h[gllﬁﬁﬁ PHE Edbibhadh VRSBEN®RM for
wet granul ation. E S5PREPARATI ON OF BLENDS

(115 rﬁiﬁRA‘étDRbE@dﬁWm Ngmﬂ@agntwmwsmmmwgp@

%ray ?E"r 8gé%bgﬁga$ea1?%ﬁ1érgg\¥%t %Fc% p‘)b nih %reganon

%ﬁmﬂs Bed cbiddeteanititaid Mlowastti g@ of 10r hel B g6rdg@tandhigh,
unmbers for these binary bl ends of atorvastatln wer e

desp@ctmqhb dThespaienca vielugs me&dqt@mg@gﬂoaégm % é%d %?ttom
(o0l i A Sadd il SR B BRSO, iSE PO

F O e e r e 'ed”w aprd%umately

TRycc Q- qﬂaﬁndbreﬂdéiqphmdeelryweofp )Mt SestdspangaP®) ens
were as follows: air pressure, 25 Reld tinme_ 120
s-‘éléfgeflél‘ﬁﬁl 10774 2 ofgaciete mEpoHEP QUEG .3%83 lferﬁﬁwf Eizns,

] S92 OO AR O A R Eampe ),
gf/qltilgh \Rm:s dpﬂeﬁd o®tn dletxhhﬁml)ed\mng aesmtula i Thd tinsipal was
-5 Rot ar
Ropiin. e plengt wpradiig A0 repes e

f@}ialﬁﬁaééé{dt' ARAIYSHE MO§ Gt Mx%urb a8 blend@s &% 5ahR:.
reporte iblle 1. In Table 1 are presented the

oSBmefgaadn podl g wescadugied wathtainflow setingied 19ond A8 s 19wy

Tel assbbortelt, ey e o Bl By
060%% WoRek 620 SR meHe NdS&tEYaIth E{@h@ldﬂﬂ Wit a@hgat@le
di basi ¢ anhydrous (A-tab(tnm), Rhodia Corp., Etoile

Rasing Dt guandthamiédle amhbetbypm sdmples 8sing 3.0 @é@s@fthilmlo {00

%%%f%gct\ﬁ?c %Ol’altSIORICIgs rom Exanpl e 1), which was spread
(d) A 4-quart V-blender (Patterson-Kelly Corp., East Stroudsburg, PA) was
charged with 1077.1 g of lactose monohydrate spray dried (Fast Flo 316™,
Foremost Farms, Baraboo, WI). On top of this was placed 11.6 g of atorvastatin
(from Example 1), which was spread onto the diluent bed using a spatula. The
combination was blended for 15 min. To the blender was added 11.0 g of
magnesium stearate (Mallinckrodt Corp., Hazelwood, MO), and the mixture was
blended for 5 min. Segregation analysis was conducted with air flow settings of 20
and 30, for low and high, respectively. The potency values were determined as
described in Example 5a with a sample size of 2.0 g and extraction volume of 100
mL.
(e) A 4-quart V-blender (Patterson-Kelly Corp., East Stroudsburg, PA) was

charged with 881.5 g of microcrystalline cellulose (Avicel PH200™, FMC
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the diluent bed using a spatula. The conbi nati on was
bl ended for 15 mn. To the bl ender was added 20.0 g of

woragaasisom st earate (Mal I i nckrodt Corp., Hazel MODUB2004/001845

MD), and the m xture was bl ended for 5 mn.
Segregation anal ysis was conducted with air flow
settings of 10 and 15, for bew and high, respectively.

The potenci; val ues were determned for tQg m_ddl e and
sieedmesclbiit 89 gRnrgp of tisgaTDIBted i &AGAREEHED

R e e N
Veasnblifugion fwas lbiiihddd figilGania. @Gel tl‘rﬂbleﬂdﬁrmﬁssadded 9.0 g of
RS AT Y R LR CPRor RN VLD, BifERe et was

GaLAHER rfoxzémﬁ)rf %Pégﬁﬂc@l ysi's'% c'dﬁdﬂc’c&pwﬁﬁ ﬁir%w %@hr{Es of 4

injection volu flowof" 1.5 nL/mn; nobile phase 0
531d2AD, 21 1¢w and kigh Orepisiotimetyro Fheupntericly alues were determined for

itrile:tet
R B p e de Ao EHETRE £1 g Bl of
SIB%%Q%W&&a&ﬁ)nM&n@BM@EﬁELWth 1959.0 g of del unped
(20 mesh screen sieved) | actose anhydrous (direct

t@bl et Adeguartadblenderc@att¢rnereKaly Cormal Eqsehaptdsbpgg, PA) was
AR Sl OO ey R punge |

V\@sleﬁﬁg epip a6, DhieindiHosasinh eDomiio8peaiafipdtigredientThe
conbi nati on was bl ended for 15 mn. To the bl nder was

aH%iélHlolﬁg MDY ©n toperfihisiwanpiaced Phd & qiasery askty Example
1ch§pa7s%é¥@? Anro¥id d 180 b&bﬁsﬂir%é 3 tﬁla e P&Iﬁﬁﬂ@@oﬂ ®hs

on anal ySi's was ucte air
fl)leﬂﬂeﬁl&’bt lﬁgﬂn ofo tie mnﬂeﬂﬁas ﬁd:ded 20\ gofdnigrghium stearate

{ﬁﬁﬁﬁﬁ%@' P BEATT B0 s T i s AT e i
ﬁ%‘%‘gg{# ﬁ?aqlgm%'é?cd@hd%@ﬂéﬁ hRetrOfir Ao? s&tingLof B éh‘d%af&r low

tterson-Kelly Corp., East Stroudsb ur(%i
Pik)d igls, respectiedly. V\Therpcmmf valugs wferd daterogrednion tipy ti¢dle and

EG 310 st Far Bar.ab t f
thom@gc L selrSerboR 1o ESRRR SALt SRR PP ol 2! o
mA@Jgrumm@aﬂ(ﬁ&E@oM@u idodgNEade ShotiGsbigs, ®A) was
spatul a he conbi nati on was b ed for 15 mn. To

t e gridevitle t46V0: 2 afl d@ldmp@d 014gn@$h smgn sigvethsediagy ehleride
l rhila&%rc%d%ﬁorglp(fﬂdﬁ %gul mfé Mgt Bg m&&tﬂfs%as
CHRBITT 528l o \of hidraistatih |(ﬁWn$B¢ah1;iI‘Eg 5), Wﬂuch&zz&rs@re%ﬂ onfoothe didsent
bed using a spatula. The combination was blended for 15 min. To the blender
was added 14.9 g of magnesium stearate (Mallinckrodt Corp., Hazelwood, MO),
and the mixture was blended for 5 min. Segregation analysis was conducted with
air flow settings of 50 and 80, for low and high, respectively. The potency values
were determined for top, middle and bottom sections as described in Example 5a
with a sample size of 4.5 g and an extraction volume of 500 mL..
(h)  Into a 950-cc amber glass bottle was added in order: 97.97 g of spray dried
lactose monohydrate (Foremost Farms USA, Rothschild, WI), 2.12 g of spray-
dried amorphous atorvastatin (from Example 1), and 97.94 g of spray dried lactose
monohydrate. The ingredients were blended 10 min. using a Turbula™ shaker-

mixer (Willy A. Bachofen AG Maschinenfabrak, Basel, Switzerland). The blend
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and high, respectively. The potency values were
determ ned for top, mddle and bottom sections in the

wGarme/1nammer as described in Exanple 5a with tPQI/ERoplm@1845

using 1.4 g, and the m ddl e and bottom sanpl es using
2.0 g (extracted into 100 nL of extraction solvent).
(d) A 4-quart V-blender (Pabgerson-Kelly Corp., East
Stroudsburg PA) was charged with 1077, 1Sg of Iact ose
noasclelpanmsd &y ppssing i fireesh Feainless ged1#1Q HyS- S
Far ns WA S 6
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gndtheroghats Rlended & numy BSI{l&/ﬁ}el?‘ﬁl%Wodt f‘@“r%‘tm analysis Was
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egregati on anal ysi s was conduct ed air
g@tdncn gsluesf wee datetmB@d fbotop) mwldhmdhogﬁmm sree@mﬁdm vel y.

h
spmines 34 adeta wif it STL D EionaRiv g it igle
Va‘ﬁldléﬁﬁqﬁ’é ok G0 nma T@lg}na‘ferfa'l Glad fen Vil RN eI a Gelman Acrodisc

(Patterson-Kelly Corp., East Stroudsburg, PA) was
qudyteeaflunbriobthgBie. ﬁleglbménerﬂ)elﬁamw aize), aed awdlyzgdysiag a UV-

hssopeemppme AP AT, SEITG CorP oD oRGioR: PR OF el
Egﬁm hlﬁnaIWI@ £hM@sn)spr ead onto t he dil uent bed
I ng $patul a. The conbination was bl ended for 15

niin. Tota h25heeandest ghss batﬂ@ezeasgtd@ecbmofrdma?}% Bpfrcalcium

ﬁ%’};{gﬁﬁ% 96&%51%{1%%‘%@% &‘Iﬁcoglpﬁ? Sﬁ%gr SGath Gh akﬁlz?l?é})dH&Eﬁts

V‘ES) Z08dUe ht@elva\écaahﬁ (b E)damplesex EAYRIDE of calbidmlphosplmte
| ow and hi gh, resp ecthg\g ﬁh The potency val ues were
| & DG HREr

g@bwwhlgmmmmcgpl,prm @qt@megeéél@m@gsmargm using a
Ao lo” SuAPmORET 15 PRnlivie SBRERS gpisfl flontnh #
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PA) was charged th 1959.0 f del 30 h
b aring ot Bapula! o batlyar PR SSEGRF Hread MOARRTH
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bottom sections as described in Example 5h with a sample size of 3.0 g.

)] Into a 950-cc amber glass bottle was added in order: 97.94 g of
microcrystalline cellulose (Avicel PH 102TM, FMC BioPolymers, Newark, DE),
2.08 g of atorvastatin (from Example 1), and 97.94 g of microcrystalline cellulose
(Avicel PH 102™). The ingredients were blended 10 min. using a Turbula™
shaker-mixer. The blend was delumped by passing it through a stainless steel,
#30 U.S. Standard sieve. The formulation was then blended 10 min. using the
Turbula™. Lastly, 2.00 g of vegetable sourced, magnesium stearate was added
and the contents blended 3 min. using the Turbula™. Segregation analysis was

conducted with air flow settings of 6 and 15, for low and high, respectively. The
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wO/Ho4/18m00 t he m xture was bl ended for 5 min.

bl ended for 15 mn. To the bl ender was added 20.0 g of
magnesi um stearate (Ml linckrodt Corp., Hazel wood,
PCT/TB2004/001845
Segregation anal ysis was conducted with air flow
settings of 18 and 25, for |ow and high, respectively.
The potency val ues were deteymned for top, m' ddI e and

bottom sections as described in Exarrpl e 5a w
Patppre valpesewere dptegmigied fign top, rzldqll?amd tame%@afé(?ns as described
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pmtmr@sqcapnwdieé@iW| ip Kgamplepihaiéh ¢ spraniasizp 6F &0 andan
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(m) Into a 950-cc amber glass bottle was added in order: 97.94 g of spray-dried
mannitol (SPI Polyols, New Castle, DE), 2.12 g of atorvastatin (from Example 1),
and 97.92 g of spray-dried mannitol. The ingredients were blended 10 min. using
a Turbula™ shaker-mixer. The blend was delumped by passing it through a
stainless steel, #30 U.S. Standard sieve. The formulation was then blended 10
min. using the Turbula™. Lastly, 2.00 g of vegetable sourced, magnesium
stearate were added and the contents blended three minutes using the Turbula™
Segregation analysis was conducted with air flow settings of 6 and 12, for low and

high, respectively. The potency values were determined for top, middle and
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Spect rophot onet er (Mddel 8453, Agilent Corp.,

WImngton, DE, 0.1 cmcell path-length, analysis at

Into a 950-cc anber gl ass bott| eP@EBEB2004/001845
added in order: 97.94 g of cal ci um phosphate di basic

di hydrate (Entonpress(tn), JRS Pharma LP, Chicago

Hei ghts, 1L), 2.08 g of atapgastatin (from Exanple 1),
and 97.94 g of cal cium phosphate di baS| c di hydrate

befienmspetioss et AgsPribathia Bxagiadlenits awempleniasiidd gondim.
gﬂrg(gwgggg;np ula(doRy shaker -m xer. The bl end was

passing it through a stainless steel, #30
U;n$ ﬁtammocbcm glad$botfle waw hddeidan ovdes: I1hg bf glamddr

Sl By okE EISﬁarTﬁégﬁ'eé iehson dPhAI266! danagen o
gg‘ gr SR 951{({59% € gxaﬁuﬂ} tht 5173 1ﬁ£l%d1-gﬁtrs%r@()feﬂhed 10

gatlon ana was con ucted Wth air
gmiint usm%a Wﬁrbaléﬂdhal&x-rmmr ITeney blemd w\asghlummrlemaassmg if.

TeuB SHRG S DU SEEHORS oty L™
Scﬂéﬂ%g 16 g8, lgﬁng?‘thg Torbuld ™. |Ua\§ @ (0600 {Cke cBIABR s0Hca8:S

bottl e was ad in order: giof m crocrystalline
anagnamome;te(amw &veb a@dedmg(dnemontqnm endspéhiperargltenasipg the

f
ey ~oretmeen SR AATE) P ©rbbPTbERARGy it 15

12 (‘drrla\)z and A& ﬂ:@p&ﬁlvel@t 'Shé/\ﬁﬁaqdwv@hﬁe dzeil@dmﬂﬁunewsfon ®pa
Turbul a(tn) shaker-m xer e bl end vvas deI unp

peisidieregdibotiomrsseiims&s dessriedmtxomple Oh Wi awaglp S sifdlof 3.0
Standard sieve. The formulation was then bl ended 10

‘'n. using the Turbula(tm. Lastly, 2.00 g of
veget abl e sourced, nmagnesi um st earate was added and

th tents bl ended h T bul
SEIBHSTBS S8 SO R DERR ! SPAYRRSH,
respectively.

Tﬁ&t"w%m‘i‘ﬁ}u@ﬂg 15, for |l ow and hi gh

epotency values were determned for top, mddle and

bottom sections as dediddlebed i rBdscampl e 5h with a
sanpl e si zEopPample, % and a ext acé q,r@ voPegegaon100
Eqample) | n%jgen 950- ¢ O28pife Gtfl e Wasyadded iin
order: 97 3 of gr gpdhar man infet (Mannogem
2080(tm ., [SPI Polyol s, w Castll e 212 g of
at or gast atfi n (6t8&m ExanpBeé91), |and 4970. 94 p of 1g#anuljar
manni t ol (jMannogem 2080(tm ). The ingredi gnts were
bl engigd 10 r niymg.gusi ng aggar bulla(t me.shaker - nDB&r. The
bl end was [del unped by passing ijt through a stainl esq
steek, #30 U §pggtandardoyg 96.8 0.12

5d 98.1 97.7 95.1 0.03

5e 104.8 87.6 80.9 0.26

5f 122.2 64.4 43.1 1.03

S5g 108.1 89.9 80.4 0.30

5h 100.9 98.0 81.6 0.21

5i 137.4 48.7 55.8 1.01

5j 93.9 90.3 88.7 0.06
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sieve. The formul ation was then bl ended 10 m n. using
the Turbula(tm. Lastly, 2.00 g of vegetabl e sourced,

wore@agsism st ear ate was added and the cont ent sP@T/EBded01845

three mnutes using the Turbula(tnm. Segregation
anal ysis was conducted with air flow settings of 14
and 30, for |low and high, r@9pectively. The potency
val ues were deternmined for top, mddl e and bott
secttfons ds d&d®Yibef i nf®Fkanple 5A*Wi th ja s e sjze
of 2.0 g gnd extract|on volumejof 200 nL.| (1) Into
950-8c amfer Qo6dss bpttl|eB.Hhas addedid or|der:0.87. 94| g
of mannitql powder (EMD Chenicals, G bbstiown, NJ),
2. 12ng of |atorgsastat| n (83.9m Exanplsd.gl), jand @@2 90
of manni tqgl powder. [he ingredients were jpl ended 10

m n.ssing a Tgardul aft m 4ehaken-m xers. The blepg was
del urrped I:y paSSI ng (t throughja stainless steel, #80

o2

A\

U-S—Standard—sieve— The formut attTom wasthem biended
10 mn. using the Turbula(tm. Lastly, 2.00 g of
veget abl e sourced, magnesi um stearate were added and
the contents bl ended three mnutes using the

Turbul a(tn). Segregati oEXAMRIE S was conducted with

air { '
O R AT
top, m dAN® BPIDUENTOANDeANADBS ESOFSRGRECGA TIYON

Exanple 5h with a sanple size of 2.0 g and an
extraction volunme of 200 nL. (m Into a 950-cc anber

gl ass ﬁﬁ{ﬂu'le%o‘f‘@%oﬂ%ﬂﬁ% ék&:lgfaﬁ'&f améphSk aQOIQ/Bstatm %)Irzepared as

spray-dried nannitol ol yol s, "New Cast | e,
2des@ribpddh Eacampka%)tvmre nor(lbmodrwﬂhamp Ideluqr)t amlndagfﬁSlgm gearate

TR o 3 TibUE) esho B RSP BB ASe

WBi$o &950L6® &@Lb@a/gm@%m&wastadam ms}hexa% bai dﬂtﬁesaﬂ@eheel
#30 U. S. Standard sieve. The formul ati on was the

bindivdisd thIDV\manS gief precipiaiedranophays aprvastaln, |(§rom23>@@1pée 2)

of Y/ urc t ed

£ BB ARG e R SRR, WS HERLA! ML Soiped
Tmﬁﬂbuiaﬁlt‘ tsHaker-DEGErE e ibluh d analdg Rinspedasy pa@mgm}adugm ah
air flow settings of 6 and 12, for | ow and hi

r gaiplset stod) §30 Yhe Spodansieveailbe Sormationey @rth?fﬁgén@&lo
i 1AL PPy QeSS tdp D ©
vgtbatate (Mallidd®rodt, St(bouis, rM@) wa® sdiied and rifxeconggingsts eraist! 3] min.
Wlé}ssinga gh%e'lgurti)uqaﬂ’f. dl*gi{li.shg blend \%as anagy I1rasrégrega1c1on as described in

Example 5h, with the low and high flow settings for the fluidization and the
samples weights and extraction volumes indicated below (when different than
Example 5h). Results are reported in Table 2.

) The diluent was calcium phosphate dibasic, anhydrous unmilled (A-Tab™,
Rhodia, Chicago Heights, IL). The fluidization flow settings were 5 and 11, for
low and high, correspondingly.

(b)  The diluent was spray dried lactose monohydrate (Foremost Farms USA,
Rothschild, WI). The fluidization flow settings were 4 and 11, for low and high,

correspondingly.



10

15

20

wo@Roognano ar xylitol.

xylitol (Xylitol C Ganular, Danisco, Thonson, IL),

2.12 g of atorvastatin (from Exanple 1), and 97.94 ¢

The ingredi ents were bl erdBIB200H001845
mn. using a Turbula(tm shaker-m xer. The bl end was

del unped by passing it through a stainless steel, #30
U.S. Standard sieve. The fozowl ati on was t hen bl ended

10 min. using the Turbula(tm. Lastly, 2.00 g of

@get Tbe dilaenimas gompregRbleisuFross ExFakel -%W%@g%g"aénﬁate &

%’gfeb &?()got&%ﬁ%, ihéle elrh%qf&ti&i%tﬁﬁ ﬂq“p %%%ér@ 9 2h8§8, for low and

gregation anal ysis s conducted with
aigh, Edrespsmtinglpgs of 15 and 29, for |ow and high,

(O Fhadiudi v pobronetine siiaoss Coed PEeD. Bic’ '
%@lﬁi%rglexg?ov‘ﬁ)ﬁ(, PePRIP | FheH A8 A on By SetthiAsY Werd 4 and 9, for

flurdizati'on testing for binary bl ends of
4w ayd Highecbresspondisdlnt The anadiytidial weple siEARPLE gwith an
PREPARATI CF E OF PRECI PI TATED ATORVASTATI N AND
BRGSO S OF SEGREGATI ON For mul ati ons

‘(Z\ébm aipihe Qﬁlu@ﬁt%smakﬁk@ﬁioﬁﬁgdﬁl@yﬂoaiﬂw\(ﬂﬁdt #1d 3116, Foremost
prepared as described in anpl e 2) were conbi ned

viatths B8a, Riothselild, Vahd The §nisization Slowaseings pors ¢ ap k- dok

.y . .Louis acenr di -1 / ' al
T andbisn fititpotihe 8 TR BlchE dnlific 0o WA, GRRGA 2
Q?(ggé‘tiona%_ht&n?ogjodﬂﬁﬁ gi I ueni i ndi ;:a: _ed be:c ow, 2.15 g
0 reci pitated anmor phous atorvastatin, e
T Bncie Ao 1S SRR TR (FHEOE D8 P ol n N

1 4. US - hul - 10 The

3 S0 g 0 TS 0 3 ot I
SdogespondB@l ). The fhiabmidalrsamplessize, was20 govithudregxitantiguagolume

t hen bl ended 10 m n.
1©fgg0
(Mal l'i nckrodt, St.
contents bl ended 3 mn.

Loui s,

using the Turbula(tm.
f vegetabl e sourced, magnesi um stearate
MO was added and the

Lastly,

using the Turbul a(tm.
Frableshrbshlteoiflvidigagoratestgdof binarydyenslyaf pragipdigted

descri bed ipn. Exanple 5h, with the | ow and high flow
saé?rt"?sﬁ@%“.?‘&fdlﬁx‘?gtsfl ui di zati on and the sanpl es wei ghts
andg extracti oﬁro ol'unmes padaeat ed Igfwew (When different
than Exanpl e 5h). Results are reported i n Taldgesgation
Example Sample, Sample, Sample,
Number
% Intent % Intent % Intent
6a 99.0 96.8 89.5 0.10
6b 102.8 102.3 84.0 0.20
6¢c 86.6 78.8 70.3 0.21
6d 109.6 89.7 79.3 0.33
6e 100.1 97.3 104.4 -0.04
6f 109.6 62.2 579 0.68

Examples 5 and 6 show that a range of diluents provide a range of

segregation numbers, which differ with drug form, in an unpredictable fashion.
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(a) The diluent was cal ci um phosphat e di basi c,
anhydrous unm |l ed (A-Tab(tm, Rhodia, Chicago
The fluidization flow settings Mer/EB2604/001845
and 11, for |ow and high, correspondingly. (b) The

di l uent was spray dried |actose nonohydrate (Forenost
Farnms USA, Rothschild, W).3The fluidization flow
settings were 4 and 11, for |ow and high,
correspondi ngly. (c) The diluent was conpressible

sucrose (D.C. & T.S. V\hngMPﬁE‘?’ Tate & Lyle,

Br ookl yn, NY). The fl | ow settings were 8
and 18, f PREPARATION AND GUNIFORMITY AHSTINGIPKThe

FC B opol yror 1BV ANV LTk BRI Gi ot on

flow settings were 4 and 9, for |ow and high,
correspondi ngly. The analytical sanple size was 1. (];
wi t h dhabdets wanetprqvar@cbfrqmmadf ofithe fwrmu(lmonsrﬁeéauwsmgmlﬁ 1an

Lact o Monoh Modi.f t..Fl 16
RGO A& Lot S ARl PP
flop¥e fflelheshAH@T ﬁzeﬁ(lﬁﬁ Gﬂatoﬁvgsftathp\ll/()aﬂd ghf @ﬂilcrocrystalhne
correspondlﬂ?g y. The anal yti cal nPSI e size was 2. 0/19

viellnloas a1 8 @tdf orpgnesivmnstearate) 0 d abdets(wore prepaksd|ugimgt

ggtﬂ%éda rolélg? coqnc?ailgg ﬁt )Cél%{g?{l]c%ﬁ?@lﬁl%;gm??g halg 2 Wéée? L)fsfé)gmls.

anshl@b wetoprepaed and abplghl.maﬁél@l rnee mgmhchg II‘he tabliee press was run
anal ytical sanple size was. 2. with an extraction
V|3 rBmdshaeppesd o f‘l%@dlp@)zThﬁéé’mef%OHSF (G 3 FiRiARPFGHmately

tgédb%m@bfe t%&h@ﬁxr %&gésgg d@g?ﬁn E’éttoﬁhﬁl‘é te&grm&awe?e

uen ow that a range of
didmpded @t pacvthee sanplamﬁemm‘acls poinBdaim the beginnergs midde eid

SO BRI | RErE AR T AR SRR TS G
%bl%?%%%%@h%@&éeyﬁﬁr tmgfﬁw-ﬁzé)bﬁkéddﬂé%r BoPIRAS €9,7.5

fromeach of the fornulations 5a using a Kilian
Ttrmmdifammnmlmn apatas wap kildddetn l&abjct the@shaécm for 8ppjnutes

V\%otllfc])weg %ysfurtlg dcrlT%g}l fof fflg In%[] of acetonitrile and shaking for 12

minutes; for (b) one tablet was added to 20 mL of 1:1 (v:v) 0.05M ammonium
acetate buffer (pH7.4):acetonitrile and shaken for 25 minutes, and (f), one tablet
was added to 20 mL of 1:1 (v:v) 0.05M ammonium acetate buffer (pH
7.4):acetonitrile and shaken for 20 minutes; for (c), (d), and (e), 1 tablet was
combined with 10 mL of 1:1 (v:v) 0.05M ammonium citrate buffer (pH
7.4):acetonitrile and shaken for 20 minutes. In each case, the solutions were
filtered using a Gelman Acrodisc polytetrafluroroethylene membrane (0.45um
pore size), and analyzed using HPLC (Phenomenex, Ultremex C18 column, 25.0
cm X 4.6 mm, HPLC HP 1100 series, 20 uL injection volume, flow of 1.5
ml/minutes; mobile phase of 53:27:20 (v:v:v) 0.05M ammonium citrate (pH
4.0):acetonitrile:tetrahydrofuran; detection at 244 nm). Results are reported in

Table 3.



for 5e in ternms of batch size (11.6 g of atorvastatin,

1075.0 g of mcrocrystalline cellulose and 11.0 g of
wor@aasi4om st earate). Tabl ets were prepared usPOIB2084/001845

standard round concave (SRC) plain faced tooling,

using a partial set of four tools. Tablets were

prepared wi th approxi matel y34.00 ng each. The tabl et

%ress was run at 37 rpm (shoe speed of 30 r Thi

pm .
ablecks distiens ycansgstengy dopprogpgionaf ieilets Wt@cﬁt%@ﬁt%tg’dpé %
responding full set of nine tools.
‘Fi)ig%in@?w \Aéﬂéu%gﬁnp jat | east three sanples from each
i nt) Blam SduecebSgirnefiRgy, liddlesof R, [EndlobRut,he (@emall

O tae) oalbliente oMoyt ey o VRSD
%%:Mu gépg?gtegu@@g %P%re"di gﬂtgrg’b% et /ﬁﬁéﬁakeahoggﬂr
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cet7oni {ridbe and h%ﬂyﬂ k@2 ot 14RO F IRt efs; 93f£b=F0(8b) ond3
ahl et s added to 20 m of 1:1 (v:v) O O5M-arrihium

VTG T

cet7at e | bufcf er  ( pH793) xdc®t hnd4.6 200 and OStRxk @5 f gr 2B
nutes, and (f), [one tableft was added to 20 m of 1:1
)g 0105 ammoni ugg agetat ¢ dupters (pHo4. AL 0.7 2.8
cetonifrile and shaken for |20 m nutes) for (c), |(d),

d (e)| Be{abtehdWas conbi hed with 10 nL of 1:1|(v:vV)
05M ammonium ci {ré.e s f erof.pH54)| Hckxd® tril 8.7
1d shalpatehfsige) 20 | mi nut es I n each case, the sol ytions
he o fFailld o o “AI i
pol yifet naf¥fur or oet ﬁ% bret
and anallyzed using HPLC (Dh

col um, 25 OcmX 4.6 nm HPLC HP 1100 seri es, 20 mL

i nj ect
) S SNAIE oo b o TN S Rl 7
4(tz(1>)let£}©€hﬁ16y| whridbiléy} somahystiong vomelatiate e sdenom Fguréz L4This
. Results are reported in T ble 3. Tablg 3 Pot?ncy
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AR 8t SiBduction of
oAl EaRbEhiirfat SR BRTICRCRle APHTAN Lich 10} fbductio
asdrvastatimptiesage {dras vethopiod graoylatien steipi | i ty) shows a
strong correlation, as seen in Figure 1. This
correlation, with atorvastatin, allows for the
determ nati on of appropriate segregati on nunbers as a
means of selecting appropriate diluents for production
of

-0~

3O "o

oo~

3

\xl IIU.II I'\bl UUI oU

Ib?%ﬁéi%@ 458k pE0S si|zd$3

nnrenav f rempx r~1




10

15

20

25

30

atorvastatin dosage forns without a granul ation
step. CLAIMS What is clainmed is: 1. A unit dosage form

w@owpniEing atorvastatin or a pharmaceuti cal | yPCT/IB2004/001845

acceptable salt thereof, prepared wthout a

granul ation step, wherein the neasured atorvastatin
potency of said dosage forngshows a relative standard
deviation for atorvastatin activity per unit dosage
formof not nore than about 7.8% when said unit
dosage formis prepared at aqrghf oreater than 10, 000
unit dosage forns per hour per single unit dosage form
WERRls fagiddie. 2. The unit dosage formof Claim1

whi ch further conprises an excipient or conbination of
excipients. 3. The unit dosage formof Claim1 wherein
ai d i ' : | Ya pHaERdcaltAlysal t
tSl her eg%&p\;&g&g%ﬁd%mgo toﬁ%ﬁ?gt&itﬁtﬁ{%aat i s at Ieasyf_

s omewhiatepthibdosatteherdofp prepareid withost o grapniptiemstep.rieheseiy the

di dered f f. atory tin. 4. .Th It
For m Gesonas Aonaiin EP AeRs b e oy S na PR o,

of exGiRiaslRvaash &rork At {ARitRPOUnitdoss 36 fofma@f not
al kali zing agent additive. 5. The unit dosage form of

at or vastmtthan about H8%gwhen lidunit dosage fprat SiDFCRERdRL gApte
d f | ns -not - ;
ror at caetirght 10 B0 ifiRsp B o 4B AP BUL e b BhocBt i

per chergerg{acﬁih@, impurities and/or degradants relative
to the integrated area of all drug rel ated peaks as
determ ned by HPLC. 6. The unit dosage formof Claim?2

ereig saldi S ] i COPRRIAFHRR BB aRlic]Bipfent or
\(,:%npr i&es&étr%)gééeﬁbﬁgﬁcg %1UIE’QEJ(§H?\% % ofc apdi l'uent tgr e
conbi namhtemtioh oflekdigiehts. 7. The unit dosage form of
Claim6 wherein said diluent is |actose nonohydrate,

| act ose anhydrous, mcrocrystalline cellul ose or

s9di UG ddlGec Brm DA | wHERANGIA R6ALGRICHAT M 6

erein salrd untt sage formis a table

pharmaceutically acceptable salt thereof is a form of atorvastatin that is at
least somewhat disordered or a mixture of crystalline and disordered forms

of atorvastatin.

4. The unit dosage form of Claim 2 wherein said excipient or combination of

excipients contains less than about 5 wt% of an alkalizing agent additive.

5. The unit dosage form of atorvastatin acording to Claims 1-4 wherein said
unit dosage form contains not more than about 2% total drug related
impurities and/or degradants based on the area percent of the impurities

and/or degradants relative to the integrated area of all drug related peaks as

determined by HPLC.

6. The unit dosage form of Claim 2 wherein said excipient or combination of
excipients comprises greater than about 50 wt% of a diluent or

combination of diluents.
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or capsule and also contains at |east one active drug
in addition to the atorvastatin. 9. A nethod for

w@e@parisng t abl ets or capsul es of atorvastati NnPOF/1B2004/001845

pharmaceutically acceptable salt thereof conprising
the follow ng steps: (a) preparing an atorvastatin
conposi tion by bl endi ng atoggastatin or a
pharmaceutical ly acc&&tpabl e salt thereof, and one or

for e ke pit dptage S Gffflaim §rwhesen aid HEBENLAS GFR8%I at i on
step i ] Xers; d k1L ' :
capoul S e B erkSluchb iicRtbr Ry R of odtum
nmeasuckldridé.or vast ati n potency shows a relative
standard deviation for atorvastatin activity per

tabl et or capsule of not nore than about 7.8% when
aid P iRk i8@nAMosadedoHBls a tablet
%f essﬁ%rgluggglguggc?%&?ﬂegﬁlgﬁgﬁvﬁgﬁgggeater t%an 10, 000
t abl etos capsuleand alsesontamspt bdsicmd apiéve drog in pdditioraiothee.
10. The nmethod according to Caim9 wherein said one
or moPlPTESAS ents conprise greater than about 50 wt %
of a diluent or conbination of diluents. 11. The

nmet hod according to Claim9 or 10 wherein the

& or vasmethiod for prppriingeellgisios aapsyles OF algFwBi2EN 9RP ¢

Someiti i ALY o ogoll ST b foloRA v

di sor dgy ed gr&pansg @h ariredsvRiatcatipdsitiba by bleadmgtabmdastatin or
according to Caim9 wherein_ said one or_ nore

exci pi ent s Dhamasentiqally eceapinblesadifhersof,pag ge gfmore

al kal i zi ng L g RGO siBp SPRARIS;
a tabl et or&g@%glbﬁasgﬁé%lh;fgﬁ%sié%maatﬁ or Vast atli nS g%d at

| east one ainller active drug wherein the conposition
prepared according. to. the nmethod, of Claim9 is.

conbi &Y wiftHnge F%%éeé&te %frf-‘é‘P_%PEl?] 1 SRS Qe such that
optional 'y tﬁgﬂlehélﬂé@étoﬁ?é%ﬁh BOkRcy shidws A BBt ROgtagdard
treating hyperchol esterol em a and/ or h}éperl I pi dem a,

ost eopor osi deyidienifgratgvessatirt activity per eblasercapsig of not more

Al zheimer’ s, di Sout 7.8% when said tablets or capsules are prepared on a

than abou

tablet press or capsule filler such that greater than 10,000 tablets or.

capsules are produced per hour per machine.

10.  The method according to Claim 9 wherein said one or more excipients
comprise greater than about 50 wt% of a diluent or combination of

diluents.

11.  The method according to Claim 9 or 10 wherein the atorvastatin or
pharmaceutically acceptable salt thereof is a form of atorvastatin that is at
least somewhat disordered or a mixture of crystalline and disordered forms

of atorvastatin.

12.  The method according to Claim 9 wherein said one or more excipients

contain less than about 5 wt% of an alkalizing agent additive.
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conprising admnistering a therapeutically effective

dose of atorvastatin unit dosage forns prepared
wowrdhouoa granul ation step. 15. A kit for achP@wiBrgo4001845

t herapeutic effect in a manmal conprising a

therapeutically effective dose of atorvastatin tablets

or

capsul es prepared w thougsa granul ation step and a

contai ner for containing said unit dosage forns

13.

14.

15.

The method of preparing a tablet or capsule containing atorvastatin and at
least one other active drug wherein the composition prepared according to
the method of Claim 9 is combined with at least one other active drug and

optionally additional excipients.

A method of treating hypercholesterolemia and/or hyperlipidemia,
osteoporosis, benign prostatic hyperplasia, and Alzheimer's disease
comprising administering a therapeutically effective dose of atorvastatin

unit dosage forms prepared without a granulation step.

A kit for achieving a therapeutic effect in a mammal comprising a
therapeutically effective dose of atorvastatin tablets or capsules prepared

without a granulation step and a container for containing said unit dosage

forms.



