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BACKGROUND OF THE INVENTION

The conversion of 3-hydroxy-3-methylglutaryl-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

135 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)-p.8-dihydroxy-5-(1-methylethyl)-

20 3-phenyl-4-[(phenylamino)carbonyl]-1H-pyrrole-1-heptanoic acid calcium salt (2:1)

trihydrate and the formula
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2-yl)ethyl]-1H-pyrrole-3-carboxamide.

United States Patent Number 5.273,995. which is herein incorporated by

reference, discloses the enantiomer having the R form of the ring-opened acid of

trans-5-(4-fluorophenyl)-2-(1-methylethyl)-N, 4-diphenyl-1-[(2-tetrahydro-

4-hydroxy-6-ox0-2H-pyran-2-yl)ethyl}-1H-pyrrole-3-carboxamide, ie, [R-(R*,R*)]-

carbonyl]-1H-pyrrole-1-heptanoic acid which is atorvastatin.

United States Patent Numbers 5,003,080: 5,097.,045; 5,103,024;

2-(4-fluorophenyl)-B.8-dihydroxy-35-(1-methylethyl)-3-phenyl-4-[(phenylamino)-

5,124,482;

5.149,837; 5.155.251; 5.216.174; 5.245,047; 5.248,793; 5.280,126; 5,397,792,
5.342.952: 5.298.627; 5.446,054; 5.470.981; 5.489,690; 5.489.691; 5,510,488;

various processes and key intermediates for preparing atorvastatin.

5.998.633: and 6.087.511, which are herein incorporated by reference, disclose
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in the treatment of congestive heart failure. Amlodipine besylate is currently sold

as Norvasc®. Amlodipine has the formula
CH,OCH,CH,NH,

CO,CH,CH; * CgHgO4S
Cl

Atherosclerosis is a condition characterized by irregularly distributed lipid
20 deposits in the intima of arteries, including coronary, carotid and peripheral
arteries. Atherosclerotic coronary heart disease (hereinafter termed “CHD™)
accounts for 53% of all deaths attributable to a cardiovascular event. CHD
accounts for nearly one-half (about $50-$60 billion) of the total United States
cardiovascular healthcare expenditures and about 6% of the overall national
25 medical bill each year. Despite attempts to modify secondary risk factors such as,

inter alia, smoking. obesity and lack of exercise, and treatment of dyslipidemia
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Currently, the treatment of symptomatic angina pectoris varies
significantly from country to country.-In the United States, patients who present
20 with symptomatic. stable angina pectoris are frequently treated with surgical
procedures or Percutaneous Transluminal Coronary Angioplasty (PTCA). Patients
who undergo PTCA or other surgical procedures designed to treat angina pectoris
frequently experience complications such as restenosis. This restenosis may be

manifested either as a short-term proliferative response to angioplasty-induced

trauma or as long-term progression of the atherosclerotic process in both graft

|39]
N

vessels and angioplastied segments.

The symptomatic management of angina pectoris involves the use of a
number of drugs, frequently as a combination of two or more of the following
classes: beta blockers. nitrates and calcium channel blockers. Most, if not all, of

30 these patients require therapy with a lipid lowering agent as well. The National
Cholesterol Education Program (NCEP) recognizes patients with existing
coronary artery disease as a special class requiring aggressive management of

raised LDL-C.



woul d therefore be advantageous for patients to have a single therapy which
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of coronary heart disease, it is important to manage the entire risk spectrum. For
20 example, hypertension intervention trials have failed to demonstrate full
normalization in cardiovascular mortality due to coronary heart disease. Treatment
with cholesterol synthesis inhibitors in patients with and without coronary artery
disease reduces the risk of cardiovascular morbidity and mortality.
The Framingham Heart Study, an ongoing prospective study of adult men

and women, has shown that certain risk factors can be used to predict the

to
h

development of coronary heart disease (see Wilson et al., Am. J. Cardiol.,
1987:59(14):91G-94G). These factors include age, gender, total cholesterol level,
high density lipoprotein (HDL) level, systolic blood pressure, cigarette smoking,
glucose intolerance, and cardiac enlargement (left ventricular hypertrophy on

30 electrocardiogram, echocardiogram or enlarged heart on chest x-ray). Calculators
and computers can easily be programmed using a multivariate logistic function
that allows calculation of the conditional probability of cardiovascular events.

These determinations, based on experience with 5,209 men and women



angi ographi c progression of coronary artery di sease by nifedipine, Lancet,
1990; 335: 1109-1113; and Waters D. et al., Acontrolled clinical trial to
assess thwooafiess of a cal cium channel bl ocker on the pr®@graBey/anssof
coronary atherosclerosis, GCirculation, 1990;82:1940-1953). United States
Pat ent Nunber 4,681,893 15 discloses that certain statins, 'including
atorvastatin, are hypolipidem c agents and as such are useful in treating
at her oscl er oparsicipdtkgmgtheFraminghag study.gsiimate cooPery: Friup giscase yisk oyer7,

disclose that there i s evjidence at ,cal ci.um channel | ock gt

Syner o1 st i cal Py PISD T E S R tR SRS ar B Gies SbPLREEHE Wi o
reduct ase i nBjchict Baf)80%SRRE bh hbidrarily REIBNES b3/chiinteV 2 KHOWe ®lr, thbse, rates

Car di ovascul ar 20 Drugs and Therapy, 1997; 11: 350, disclose the use of

ani odi pi ne i aredppibdlyaessohan 1% And sdralyteaeead 455¢ inmen eREE freRpvogten.
ather ool erosi s, KLeLA3! Lonal bl HRNEH rERbesk ADPheS AN 1) 89] 11259

di scl oses therap ¢ Cofrmihat 1o conpr and at orvastatin.

Thus, it is dieks dblee éfrahtuakhentcdbdkarniisdading hedadipine, tpheanaceut i cal
agents to a patient in 25 need of dual therapy. Eurther nore, it is even
more desi r abPi@erosclpi@sispiat ferengmiurthet wieepst Matatherpiderostg san ke frspted i ngl e
dosage form r e b bl A0 LSS 18K 1 i SNt MERLIs?AvE O provi de
a stable dosgg@%f%%%q g\c}#%ghlgl(l)c%gblg?oavalhﬁlab????r%%%t is a furtshe‘r/ obj ect of
the present showtethti aititmo chamnel bleckers hats eneficiplasiecisan thwi tréatthew dfevel s of

ubsedlient SFOPGYBTBIEHG SEBRDGST Eork By by ST PRRRGRD and

unexpect edl yaﬁc%ﬁﬁqp}{ibaﬁog?é@&igﬂiopic&%nﬁf@caﬂegx&ﬁééaébﬁhiféai?ae, bactormul ated in a
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adm ni st er i ng9¥ne¥s:1 WerldpduaridcWatsenD.- ¢tral aAsepeladeclingad giad 10 zgess the

PCT/ 1 BO2/ 0298 - £ _dgsage .f or and coptains very I jpurities
and/ or degr aﬁg?ﬁtggagéiﬁ]iugb‘:haflﬂg]b%%%(ﬂﬁo? ﬂj&?ﬁ%%{?slsbolnl qf{cﬁié&sn a‘g)e/%\l}\%gﬁglgjﬁgg’di pi ne
and at or vast abjiciariohMIBRE2 Po4THES3 NVElEd ShitcdPanNagibys 4,688,893 r st aspect of

the present invention is a pharmaceutical 5 conposition conprising two
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1995;(Suppl. 1):1-197, disclose that there is evidence that calcium channel
blockers act synergistically in combination with lipid lowering agents (e.g., HMG-
CoA reductase inhibitors). specifically pravastatin. Orekhov et al., Cardiovascular

20 - Drugs and Therapy, 1997;11:350, disclose the use of amlodipine in combination
with lovastatin for the treatment of atherosclerosis.
International Published Patent Application WO 99/11259 discloses

therapeutic combinations comprising amlodipine and atorvastatin. Thus, it is

desirable to be able to administer these two pharmaceutical agents to a patient in

need of dual therapy. Furthermore, it is even more desirable to be able to

D
(9)]

administer both of these agents in a single dosage form.

Therefore, it is an object of the present invention to provide a
stable'dosage form having good bioavailability. It is a further object of the present
invention to provide a stable composition with low levels of impurities and/or

30 degradants that may occur during preparation and/or subsequent storage of the
composition. We have surprisingly and unexpectedly found that amlodipine and
atorvastatin can be formulated in a single dosage form that is stable, has

bioavailability equivalent to administering each therapeutic agent in a separate



(b) a second conponent conprising amn odi pi ne or pharmaceutically 10
acceptabl e salts thereof and a carrier excluding an al kalizing agentthat
forms a pMogomat2es than 5, wherein the two conponents arePcanBizviedsg o form
a final conposition for a solid dosage form A second aspect of the present
invention is a nmethod for preparing a Jhbharmaceutical conposition
conprising: 15 [A]m;gn atorvastatin granulation conprising: Step (1) -
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filler/diluent/disintegrating agent, and a 20 disintegrating agent in a
granul ating apparatus; Step (3) - granulating the powder m x from Step (2)

with the solution from Ste | L td apparatus: and Step (4)
- drying the granulation-i n%-;l’(%m% %gmﬁ\’ﬁ@]‘ A final fornulation
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form a final composition for a solid dosage form.

A second aspect of the present invention is a method for preparing a
pharmaceutical composition comprising:
15 [A]  Anatorvastatin granulation comprising:
Step (1) - dissolving a surface active agent in water and adding and
hydrating a binder;
Step (2) - mixing atorvastatin calcium, an alkalizing agent that forms a pH
greater than 5, a filler/diluent. a filler/diluent/disintegrating agent, and a
20 disintegrating agent in a granulating apparatus;
Step (3) - granulating the powder mix from Step (2) with the solution from
Step (1) in the granulating apparatus: and
Step (4) - drying the granulation in a drying apparatus;

[B] A final formulation comprising:

[ 09]
wn

~ Step (1) - adding amlodipine besylate, a filler/diluent, a disintegrating
agent, and a glidant to the atorvastatin formulation;
Step (2) - passing the powder mixture through a mill; and
Step (3) - blending the milled powder mixture and a lubricating agent in a
blender to afford a uniformly blended pharmaceutical composition for a solid

30 dosage form.



10 conposition having |ow | evel s of degradati on products and/or inpurities.
DESCRI PTI ON OF THE DRAW NGS The invention is further described by the

fol | ow ngwoealirsi i ng exanpl es which refer to the acconp&oyilpep/Epgpures 1
to 18, short particulars of which are given below 15 Figure 1 Mean

am odi pi ne plasma concentration-tine prgtiles followng coadmnistration
of 5-ng anl odi pi ne and 10-ng atorvastatin tablets (closed synbols) and
5-ng am odi pi ne/ 1@ thiydaspact afthapraserfunyenting isppharapsatisal OpwRsitie) mhol s) .
Upper and | ower. nels are .linear an - tithmc plots,

respecti vel yﬂg‘ﬁﬁgg‘%lﬁvglasé’?I@E%rﬁggfogrp\gg%%%gstr%ng/ogI%glg{rlr%@:goncent ration-tinme

profiles follow ng foafthadechbsthe pidsent idfentiods Aufietdt Pif neingtit 10- ngy
atorvastatin tablets (closed  synbols) and 5-ng. ani odi pi.ne/ 10-ng

at or vast at i nplarslaceyiisphenmpasiions & enh spbieey pIGITEE frap BRIINYAFIOBwer panel s
are linear and sem -l ogari4t.hm yely. Figure 3

| ndi vi dual aﬁ?%régg:%oeslsd%&lx&\gg%‘ ﬁ%@@%ﬁ?%#@%g?&%ﬁ%ﬁl @g’f ion of 5-ny

am odi pi ne an@belchbl¢eraleatiy,ant ab ireat saljbat preffeingreirce)mesonts 6f caydiac

am odi pi ne/ 10-ng atogrvastatin dual therapy tablets (Test). |ndividual

subj ect and Tiflpdpclydingdemag siisdnt ed by circles and triangl es,

respectively. Fig rﬁ@ﬁﬁégdléﬂ n?’ijtgé‘gﬂes&ﬁhﬂ‘éhf?@)r{'ﬁ ARGePeiR)pa¥Blgd@s kftol | owi ng 30
coadm ni stration of 5- am odi pi ne and 10-ng atorvastatin tablets
(Ref erence) WixabB 01 t@8teRGA/sEBOGARABBE a container Bdpharhegiipéabe/ 1 0- ny

atorvastatin dual .thera abl et's est).. Individual, subject and nean
val ues'Ur epr e%%P%tl%h%ﬁg%{oéVsleﬁﬂﬂoﬁJei Iafsrien Proldélgﬂﬁgﬂg/lo{/gp?}l.rﬁle&i gure 5

I ndi vi dual atorvastatin Crax val ues foll ow ng coadm nistration of 5-ng
am odi pi ne and 10-ng atorvastatin tablets (Reference) and 5-ng 5

am odi pi ne/ 10- ng at or vast at.| | est). Individual

subj ect and nean val ues re%ﬁéggﬂ{g@?ﬁ@?%@?ﬁm&?r. angl es,
respectively. Figure 6 Individual atorvastatin AUC(0-oo0) values follow ng
(Ref or ence) - and APt aiGaIgIHET Lo aPe P TITE AL CHEPRBY Cabl et s
(Test). Indi yindyakfer %c?th%‘é@&ﬁﬁﬁan@ﬁ% MBaks Y&l Ve ShoepheeRtest wiicichec! es and

triangles, respectively.
given below.

15 Figure 1 Mean amlodipine plasma concentration-time profiles following
coadministration of 5-mg amlodipine and 10-mg atorvastatin tablets (closed
symbols) and 5-mg amlodipine/10-mg atorvastatin dual therapy tablets (open
symbols). Upper and lower panels are linear and semi-logarithmic plots,
respectively.

20 Figure 2 Mean atorvastatin plasma concentration-time profiles following
coadministration of 5-mg amlodipine and 10-mg atorvastatin tablets (closed
symbols) and 5-mg amlodipine/10-mg atorvastatin dual therapy tablets (open
symbols). Upper and lower panels are linear and semi-logarithmic plots,
respectively.

25 Figure 3 Individual amlodipine Cmax values following coadministration of
5-mg émlodipine and 10-mg atorvastatin tablets (Reference) and 5-mg
amlodipine/10-mg atorvastatin dual therapy tablets (Test). Ind‘ividual subject and
mean values represented by circles and triangles, respectively.

Figure 4 Individual amlodipine AUC(0-c0) values following

30 coadministration of 5-mg amlodipine and 10-mg atorvastatin tablets (Reference)



Figure 7 Mean aml odi pi ne plasma concentration-tine profiles foll ow ng
coadm ni stration of 10-ng amn odi pi ne and 40-ng atorvastatin tablets (cl osed
synbol s) wod300r28y anl odi pi ne/ 40-ng atorvastati n dual therapyBo2zizbsst s (open
synbol s). Upper and | ower panels are linear and sem logarithmc plots, 15
respectively. Figure 8 Mean atorvastatim.pl asma concentration-tine profiles
follow ng coadm nistration of 10-ng amnl odi pi ne and 40-ng_ atorvastatin

tabl et s (cl osed5-meyabbidiinehermDataryastatindig) itkrsapotabgtsd sty dadizidual dual

Sem | ogar ¢ nate ARy SreaB e Fprser e g Crg AR RRr v PathR bl o pi me o

val ues fol | owi ng ¢QARE MhE{idaki AorvedtatinlOmay valiothllpiwiey eoddmiflstigion
atorvastatin tablets (Reference) and 10-ng _anl odi pi ne/ 40-ng atorvastatin
dual t her apy of ishgamlodining 3nd 1 Grngateryastatiuisplets (Refaencebaid Yll&ues

represented by.circles an [ lie s RY/-TRVA - JF : di vi dual
anl odi §i ne A@é&?ﬁl%l{:’?ﬁ@éﬁl%%g%agﬁpgv%ﬁ %&hér@@ﬁ%ﬂe‘}ﬁ @f[e%’t 'tllglglﬁlll: 5% P%L%Jéﬁga%% odi pi ne
and 40-ng at fevashlabd reptabited by cReltearhieiapgleanesptively.anl odi pi ne/ 40- ngy

atorvastatin dual therapy tablets (Test). |ndividual . subject and nean
val ues represent edigwe ¢ilndividgalgiorvasatinglUes0-)agpee folawi)e Figure 11

| ndi vi dual at tat £ ol L.qwi ; ¢ 10
At odi pff}e gﬁgédvaglﬁ%&g nnoc%\%ég\éﬁlﬁﬁiﬁaggeloindqmrﬂg P&M{Q‘ 'tg%@%%&anﬁen@a 0 g

ets ( erence

anl odi pi ne/ 4@ndrg-nad S lASHIAS/1 O-mglatatvatthin dyy theabpyemble(sT@sst). Indindiuzl dual
subj ect and nean val ues are repr esen%ed_ by ciycl es and tri???}gl es,
r espectli vel y Suthgstend oreep galupgtepresonted by giscles anyl ERpglFd 19SPECthE i dual

atorvastatin AUC( §;00] 7‘1&%&%&11891#1{% [ c%?@émiiaﬂbﬁrtih%tﬂrgﬁlg@f{%%ﬂg

anl odi pi ne and 40-1g atorvastati bl ets (Reference)
anl odi pi ne/ 4Geatigniaisonwa@assBtd-mednabdipmeraap ¢0inad hietestalie $abjets (abekedi dual

subj ect and nean val ues represented by circle n ri angl respectively.
5 Figure 13 W&Edé)rﬁ“gd]iep?‘ﬁém&‘ig}?ﬁ%&'ﬁ%étr?f‘faﬁ??ll}?ﬁl-uglit ARy %P?ﬁﬁge@pF%l | owi ng
coadni ni st r atj,0p,19f UbBeiEhdaBlvespitieRerafkad add doniliLaditioniasdat i n tabl ets

(cl osed synbols) and 10-ng anl odi pi ne/ 80-ng at orvastatin dual therapy

t abl etld (opemespsyiivblyl s). Upper and | ower panels are |linear and

sentlogarit hrﬁ ¢ p%?gtu%é 8 My gg\/ﬁs}{ﬁ;ry plasma concentration-time profiles following
coadministration of 10-mg amlodipine and 40-mg atorvastatin tablets (closed
symbols) and 10-mg amlodipine/40-mg atorvastatin dual therapy tablets (open
symbolst). Upper and lower panels are linear and semilogarithmic plots,

20 respectively.
Figure 9 Individual amlodipine Cmax values following coadministration of

10-mg amlodipine and 40-mg atorvastatin tablets (Reference) and 10-mg
amlodipine/40-mg atorvastatin dual therapy tablets (Test). Individual subject and

mean values represented by circles and triangles. respectively.

o
W

Figure 10 Individual amlodipine AUC(0-c0) values following
coadministration of 10-mg amlodipine and 40-mg atorvastatin tablets (Reference)
and 10-mg amlodipine/40-mg atorvastatin dual therapy tablets (Test). Individual
subject and mean values represented by circles and triangles, respectively.

Figure 11 Individual atorvastatin Cmax values following coadministration
30 of 10-mg amlodipine and 40-mg atorvastatin tablets (Referenée) and 10-mg
amlodipine/40-mg atorvastatin dual therapy tablets (Test). Individual subject and

mean values are represented by circles and triangles, respectively.



10 Figure 14 Mean atorvastatin plasma concentration-tinme profiles follow ng
coadm ni stration of 10-ng aml odi pine and 2 x 40-ng atorvastatin tablets

(cl osed womBokep3s and 10- ng anl odi pi ne/ 80- ng at or vast at i n pdmaBox/dres8apy
tablets (open synbols). Upper and | ower panels are |inear and

sem logarithmc plots, respectively. 15¢gFi gure 15 Individual am odi pi ne
Cmax val ues follow ng coadm nistration of 10-ng am odi pine and 2 x 40-ng
atorvastatin tabl digur¢ Reledieidod atamastdiin: A C(Grrd) odiups fdlo80Gngy at or vast atin

dual therapy tablets (Te . I ndividual j ect d .
r gpr esent egy Wa‘gﬂﬁn&%@ 0%%@%?1%&‘1}‘5‘@@%6@3%@8{% eté’?‘?rl.s"afifqg%?%tgi%&g%{}??)i dual
anl odi pi ne A@gosxmg i Rk Hge/ A R oMb REsteh g@ﬁq{&;{(p%stamefsi(wgstmndgoifg@l

anm odi pi ne a 40-ng atorvastatin tablets (Reference) an ngy
am odi pi ne/ 8Gubjgctaind meas valuenrapreabnted by sppyles asl wiasgleT.aepectivelndi vi dual

subj ect. and nean | ues, resent.ed by circles. and t.rian ) .

res pept5! vely. Fig H%‘rii’ %P\Wﬁ?fgipmﬁt%%sglz?&ﬁﬁwa@ffﬁ@r‘?ﬂgégS FOAPIW&}\% ng
coadmi ni st ralMiminfstralién éﬂrmﬂlg%?ﬂleﬁiigﬂie%d@rlmozrﬁg AOviBamt ALKASCRIstd tablets
(Reference) and 10-ng am odi pi ne/ 80-ng atorvastatin dual therapy tablets
(Test). | ndi syohbals) andbjlemp aadddipimeit-mg kteevastitis dueltherspy tabetb(openr cl es and
triangles, respectively. Fi.gure 18 Indi.vi dual at.orvastatin AUC(0-co) val ues
f ol | owi ng cééﬁ’ﬁ?%%‘iﬁ’?gﬁr’gr}gwr W%lp}?gar%m%iaﬂﬁli ﬁeénlg FIHAmIC POty at or vagt at i n
tablets 30 (I?@jp@&g}gge) and 10-ng anl odi pi ne/ 80-ng atorvastatin dual therapy

tablets (Test). Individual subject and nmean val ues represented by circles
and trlilangl es, r &igeeld Meap atopastinglasegsconctiation tgpomeiiles fallqyErg) LED

DESCRI PTI ON OF THE. | NVENT, The phar maceutigal c oSl ti of ; t pr esent
i nventi on cor‘PB?qrElé“Strg%Ib?ﬁ! @Wé ag}lgddlpgﬁaapﬁécxeu 'f“eﬁ??%a%%t_ ne%%3 geﬁﬁ (gloggﬁ?d

addi tion sal tyyfBeipafd Bode apllediyRsIsdthE aRivaRtaBhALABEEbY Edldty (opesept abl e
base addition salt thereof. 5 Am odi pine may readily be prepared as

descri bed i nsumbelst Usper ang Ipaeepanelsngadiagar and semibparifanie p1qts i ncor por at ed
herein by ref erence; Anl odi pine besylate, which is currently sold as

Nor vasc(r), ﬁ%&’ be ﬁlr‘epared as described in United States Patent Nunber
4, 879.1303 whi ch i Figure 05 plkivtied ahdodibine maefabuss ieldowing coadministration

of 10-mg amlodipine and 2 x 40-mg atoryastatin tablets (Reference) and 10-mg
amlodipine/80-mg atorvastatin dual therapy tablets (Test). Individual subject and
mean values represented by circles and triangles, respectively.

Figure 16 Individual amlodipine AUC(0-) values following

20 coadministration of 10-mg amlodipine and 2 x 40-mg atorvastatin tablets

(Reference) and 10-mg amlbdipine/SO-mg atorvastatin dual therapy tablets (Test).
Individual subject and mean values represented by circles and triangles,
respectively.

Figure 17 Individual atorvastatin Cmax values following coadministration

of 10-mg amlodipine and 2 x 40-mg atorvastatin tablets (Reference) and 10-mg

9
i

amlodipine/80-mg atorvastatin dual therapy tablets (Test). Individual subject and
mean values are represented by circles and triangles, respectively.
| Figure 18 Individual atorvastatin AUC(0-e0) values following
coadministration of 10-mg amlodipine and 2 x 40-mg atorvastatin tablets
30 (Reference) and 10-mg amlodipine/80-mg atorvastatin dual therapy tablets (Test).
Individual subject and mean values represented by circles and triangles,

respectively.



Al odi pi ne and aml odi pi ne besyl ate are potent and | ong-1lasting cal cium
channel 10 bl ockers. Atorvastatin may readily be prepared as described in
United StwDas/oPasent Nunbers 5,273,995 and 5, 969, 156 whi ®laTaAB&2/02988

i ncorporated herein by reference. The hem calciumsalt of atorvastatin is
currently sold as Lipitor(r). Phar maceytiLcal |y acceptabl e acid addition
salts of the compounds of the present invention include salts derived
from nont oxic i norganlI@EEAIId%DQE@CMQTIQQJ@BEHEOW‘&ENHQM c, phosphori c,
sul furic, hydrobrom c, hydriodic, hydrofluoric, phosphorous, and the |iKke,
as,well as the salts deri ved from nont oxi ¢ or gani c acids, such as

al i phatic rmono- & macaadeotigdl cempasitens q:fhhmydesembs'ﬁiltﬁanmmismnoi c acids,
hydr oxy al kanqi ¢. aci ds. _al kanedi |c aci a al j phatic, and
20 aromatic aérﬁP‘g@Hiecoré‘cﬂhﬁgnacé’t‘t CallBBEEFP ‘%%Cl‘irl ﬁ%@ l?mﬁ%&hg e 5t e,

pyrosul fat e, Bi syhipbes pha?xﬁﬁééuil@allytﬂcﬁéﬂtiﬁé ﬁase@dﬁft@h%alt RResghat e.

nonohydr ogenphosphat e, hy rog{enphosp ate, netaphosphate, ﬁ)rophosphate
chl oride, br om deAmllQFhﬂPld@maya@ét nbe prepefed) asslesraibed in Bnitest Sigies Ka

capryl ate. y oxal.ate, malo te, sebacate,
fumarate, 4 %%P I‘?ﬁlgh 1551gc0£8 {éaa’fgel%ﬁyge&lgrggénez én? 85}%rr%t hyl benzoat e.

dinit rObenzQ@Eﬁa‘[epﬁfhﬁﬁh@&ﬁrenﬂ?@&@%@Nﬂr@@@@t thay beQrépanasidldeanee in
phenyl acetate.” citrate. |lactate, nmaleate, tartrate, nethanesul fonate, and

the 1ike. AldvtedditatesBhiantadunabes 46811393 ohighmisincorperated devein by referengenat e and

*Phar maceut | AA1o T ¢ RSBl S i 4R A Lo R, 2

addi tjon salyisckefs. sai d basi ¢ conpounds are prepared by contacting the free
base formw th a sufficient armunt of the desired aci d,to roduce the salt
in the conventi onlorysighemay Teasdily heerenased gsglessrihed b Enited Sktgsdieédt by

contacti ng %&é@%%%g%g?gé #,68@49@%?& a'ré'ﬁncng)nraﬁéd ltxers%jﬁrb@r@fe} c& base and

isolating the free passa in '@ conventi ona ner e free base forns

di ffer fromTHeeietnicAspacdaitoe analabtatiotnmrennpwbldtasilipice®t ai n - physi cal
properties such as solubility in polar solvents, but ot herW| se he salts
are equival ent tihermagentipalymeeantajde W@édcﬁﬁ%sﬁlﬁ"fﬁtﬁ'cﬁ&}@ém the present

| nvent4 on. %rféaﬁ{ IRESHN lﬁahé]eysgggggﬁﬁaﬁ%ogﬂ gsgﬁ%ﬁﬁqﬂé el aaﬁé bih e for meq

with retal s am nes, suc alirné earth nmetals or organic

am nes. Exarhykiﬁ&hbafnc nmmalphoapteldc aslfond, ihgdsbagmicsiydiriodic, bypdrafisorion

magnesi um C%lo(s:;;h%%usagnd tthh ﬁke as well as the salts derived from nontoxic organic
acids, such as aliphatic mono- and dicarboxylic aplds, phenyl-substituted alkanoic
acids, hydroxy alkanoic acids. alkanedioic acids, aromatic acids, aliphatic, and

20 aromatic sulfonic acids, etc. Such salts thus include sulfate, pyrosulfate, bisulfate,

sulfite, bisulfite. nitrate. phosphate. monohydrogenphosphate,
dihydrogenphosphate, metaphosphate, pyrophosphate, chloride, bromide, iodide,
acetate, trifluoroacetate, propionate, caprylate. isobutyrate, oxalate, malonate,

succinate, suberate, sebacate, fumarate, maleate, mandelate, benzoate,

|0
A4

chlorobenzoate, methylbenzoate. dinitrobenzoate, phthalate, benzenesulfonate,
toluenesulfonate, phenvlacetate. citrate. lactate, maleate, tartrate,
methanesulfonate. and the like. Also contemplated are salts of amino acids such as
arginate and the like and gluconate, galacturonate (see, for example, Berge S.M.

et al., “Pharmaceutical Salts.” J. of Pharma. Sci., 1977,66:1).

30 The acid addition salts of said basic compounds are prepared by contacting
the free base form with a sufficient amount of the desired acid to produce the salt

in the conventional manner. The free base form may be regenerated by contacting



Exanpl es of suitable am nes are N, N -di benzyl et hyl enedi am ne,

chl oroprocai ne, choline, diethanol am ne, dicycl ohexyl am ne,

et hyl enedwerioel28310 N- et hyl gl ucam ne, and procai ne (see, PConBexans§s e,
Berge et al., supra., 1977). The base addition salts of said acidic
conpounds are prepared by contacting tipe free acid formwith a sufficient
amount of the desired base to produce the salt in the conventional manner.
The free acitliesadt farmeyithe basecapdrisnlaiingdhd{ice berede thegpnyprtional mamm§F-m wi t h an

i d forme: aFrBrC vt S oy s el gl A Bk SRR Bein 07, 1 °

physi cal pr opgkichBsopetéibs afehe@lsolabilitt d polarolventsshilrottivr®ise tidsaltotfeer Wi se
the salts are equivalent to their respective free acid for purposes of the
present i nvessivatent idieiriresparive freehase mpytRees ¢ffthe pres§it 88ERECT- nvent i on can
exi st Ln 20 unsol yat r Eﬁ?‘! vat r i J ydr at ed
formns. %I n gener al I,yﬁm?‘%‘ég“gk%%a?% ol% r]?sgs'% e}%‘%@o&gﬁﬁa&%y raetde\gﬁl# glrg{r%swmj;r e

equi val ent tgniues QlistdsedkdlpamsalkAind eatemietd enrdadario alénes NHamydessed Wi t hi n

t he scope of the present. invention. Aml odipine is a racemc cor@%nd due to
the symmet r yngielsgised 85 giions gre Sofiym, apiRyUIBpPRERASHEnCRicY™-ARE te fd S

enanti oners ’]ggg% r',_Qﬁg_T A NsdN5 1y @kne. J. Med.
Chern., 1986; :‘?gb@sw%@gca C?S%%Slgfll\gnne nz%?g@{?ﬁg aact(fp\(/:lht §/®T(§? anrﬁ’odi pi ne
i s subst ant i @boliyie clitharmdanine, dibecl@exylaimmayethybemddiaming, he racemni ¢ m xt ure

containing the R(+) and, S(-),forns [see Internatjonal Patent l'ication
Nunberd 0 PCT/ BPgagthyigbpamis. aaj proging %S.e@ e & Gt aﬁa@*‘prar’i 1t99|9 or no

cal ci um channel bhﬁ@lﬁs@@?&’iﬁ%h}é%ﬁsyqfsgilg‘ﬁ_@i\ﬂﬁrcorﬁ nff 4k prRAPRRMby! S @ 30 pot ent

i nhi bitor of snooth nuscle ce mgration. Thus, the R(+) isoner is useful
i n the treatoatdctiog therfesesavid fommo¥ittas hidficisol amaait of {healesirest st i onal Pat ent
Appl i cation Nunber K PCT/EP95/ 00847 (a 95/2@%2%%{.&(??5% on, t he above, a WD
03/ 011283 PEFPIEGINDFIEE the GERYTRL TR s D A9 (98088 Phe R(+) i somer,

the S(-) i SORBEnerfEd byBortAGRIT tBe sdl RSk Methadn defiPafi(isdlatisOR freandidiine S(-)
isomer for use in the conbination of this invention. For preparing
phar mageut i cthe cenveptienal ngavaer. dhemitep acid dprmsuhibier Bomithair respastivaeadt i nventi on,

e Teceut Y SPRRIPLE RS0 BapopaePLLins SOhL G Ar e 1o
but otherwise the salts are equivalent to their respective free acid for purposes of
the present invention.

Additionally, the compounds of the present invention can exist in
20 - unsolvated forms as well as solvated forms, including hydrated forms. In general,
the solvated forms, including hydrated forms. are equivalent to unsolvated forms
and are intended to be encompassed within the scope of the present invention.
Amlodipine is a racemic compound due to the symmetry at positioﬁ 4 of
the dihydropyridine ring. The R and S enantiomers may be prepared as described
25 by Arrowsmith et al., J. Med. Chem., 1986;29:1696. The calcium channel
blocking activity of amlodipine is substantially confined to the S(-) isomer and to
the racemic mixture containing the R(+) and S(-) forms [see International Patent
Application Number PCT/EP94/02697 (WO 95/05822)]. The R(+) isomer has
little or no calcium channel blocking activity. However, the R(+) isomer is a
30 potent inhibitor of smooth muscle cell migration. Thus, the R('+) isomer is useful

in the treatment or prevention of atherosclerosis [see International Patent

Application Number PCT/EP95/00847 (WO 95/25722)]. Based on the above, a



A solid carrier can be one or nore substances which nmay al so act as
diluents, flavoring agents, solubilizers, lubricants, suspendi ng agents,
bi nders, wpriasensati ves, tablet disintegrating agents, or pan/mBex@pssul ating
material. 10 For exanple, anionic surfactants include docusate sodi um and
sodium lauryl sulfate: binders includejacacia, carboner,

car boxymet hyl cel | ul ose sodium dextrin. ethylcellul ose, gelatin, guar gum
hydr ogenat ed skidigépetspe coild chegsgahel R(+) isppmpr.athg & hysomes] arthomeemisy dr oxypr opy!|

|1 ul , hyd I hyl ' | umi Ll 1
ol heser IR R TR S GHSPT Boy PRSI BRI st ot ©
pregel ati ni zegheptigf.ch, sodi um al gi nate, starch, and zein; cationic

surfactants include benzal koni um chl ori de, benzethoni um chl ori de, and
certrimide: dil uehospiepatingiphasmpesutisalcampenitions frem the compenndaptthedext r at es,

g:ﬁn’r ![ (r;gst egsxgeé?&qﬂy%irt igg’zénhg“{‘@%ée@ *e‘é%lyg%?%?%’?% 8?@;7%?%?@%3%?@,%%%@ nesi um

carbonate, npghpesitions 2Rludxipdedenplableaepills] dapsuted) badhets, ad aupposiysieal | i ne
cel l ul ose, polynethacryl ates, potassjum chloride, powdered. cell ul ose,
pregel at i ni zESAIHLARIET CabAF GRS BHPER; Yasiancey Miithgnay aipeacites dilggres. and

tribasic cal ¢j il S t Syed : a nmet hyl cel | ul ose
cal cium car ggélﬁnéi %ng%cﬁmlg%%bggﬁ%ﬁlﬁ %SF‘f}gltéég%enfs\si’ Fﬁlﬁggﬁré] di oxi de.
croscar nel | opeesawvdiivay tabled disonégiame, aggutay orgumncamglatisg nmatdtl.al uni num
silicate, nethyl cgl | ul ose, mcrocr sta{sl.i ne cgl | ul ose.. Igol acr'.l in

pot assitum powder £8F &A™ ?*@@nl‘b?‘gé‘@ﬁaﬁ ity dedoasate fodiugAng WUPTi nat e,
sodi um st ar gh-glVERleabigderd Mebigdecata, iRYVRE] HEbAGaIkHS/1dMal dd6l Sodbhly |
maltol, ethyl vanillin, wmaltol. nmenthol. and vanillin; glidants include

col | oi dal si Kexton. ehyikéltidose, aelgiie guamgunt.ihyidragenated vegsibls eidi (txed Dul ose,
starch, talc nd. tribasic cal cium 30 phasphate.. granul ati nts include
ccaci o, doxt RN RO SR, BT on g AR s PR RS c ot

i ncl ude cal Cin#gh&digahaintinul sylety maltodusig ahahHcelldbyeC pslymehatriflateast ear at e,
hydrogenat ed caster oil, hydrogenated vegetable oil (type 1). |ight
m ner al> oi |, PPYIEPR. BEseciotgired s@rabs soskium eleinathstassh. and zeipotajighiny | ene WO

037011283 P@é&ﬁ?&ﬂ@%%ﬁﬁ? béﬂzﬂallga'n}’&ﬁkhloﬁ@é?ib{ég% . @gfcgkorigg,génﬂm | auryl

sul fate, sodium steary umarate, stearic I d. , zinc stearate;
noni oni ¢ sur tatimankesdiluentsideludé yaeiuyl canmmetel edtiem supiatey decstetdsydextrén,sor bi t an

ol Ude. al coRBosbel D B RN P GaR s Fom R aRrae,
hydrogenated vegetable oil (type 1), kaloin, magnesium carbonate, magnesium
20 oxide, maltodextrin. mannitol, microcrystalline cellulose, polymethacrylates,
potassium‘chloride, powdered cellulose, pregelatinized starch. sodium chloride,
sorbitol. starch. talc, and tribasic calcium phosphate; disintegrants include
carboxymethylcellulose calcium, carboxymethylcellulose sodium, colloidal

silicon dioxide. croscarmellose sodium, crospovidone, guar gum, magnesium

[\
h

aluminum silicate, methylcellulose, microcrystalline cellulose, polacrilin
potassium, powdered cellulose. pregelatinized starch, sodium alginate, sodium
starch glycolate. and starch: flavoring agents include ethyl maltol, ethyl vanillin,
malto}. menthol. and vanillin; glidants include colloidal silicon dioxide,
magnesium trisilicate, powdered cellulose, starch, talc, and tribasic calcium

30 phosphate: granulating agents include acacia, dextrose, gelatin, povidone, starch,
and tragacanth: lubricants include calcium stearate, glyceryl monostearate,
glyceryl palmitostearate, hydrogenated caster oil, hydrogenated vegetable oil

(type 1). light mineral oil, lubritab, magnesium sterate, mineral oil, polyethylene



5 benzyl al cohol, bronopol, butyl paraben, cetrim de, chlorhexidine,

chl or obut anol, chlorocresol, cresol, ethylparaben, glycerin, imdurea,

met hyl paraiben/oipBenol , phenoxyet hanol, phenyl et hyl al coh®elCT/ipéeztyssrer curi c
acetate, phenylnmercuric borate, phenylnercuric nitrate, potassium sorbate,
propyl ene gl ycol, propyl paraben, sodi umhenzoate, sodi um propionate, and
thimerosal; solubilizing 10 agents include benzal koni um chl ori de,

benzet honi umgtitbbsodiem Hsencayd, sbéimpvlatey] sultaye sodiomt st¢ang, furplayage stgaric

t te, lecithip,. pol . pol t hy| | kyl. _ethers,
pol yoxyet hyl e Bleseuf gt g hapio bRt Iy ek ek L nPoPRaR 1 oty aci
esters, polyaxsyakisthRaR RiSienFheP acid @kteist polyAinledlSotRNthnd ls6Aithf eqtbisd;

suspendi ng agents include acacia, bentonite, carbomner, )
car boxymet hy [prestivatives énddedecdl eahiol. I8 nzalk ey wbiomde chanzetheriamsddiride,  col | oi dal

silicon dioxide, xt hin.._gelat| [ r y. | ose,
hydr oxg pr opy :be%zé/ll ?lg?%osl’etfmﬂgpc? r1 33(113}%#) %%g?n’ Cerrttgai%ﬁ?ﬁ’ rc':1 éﬁr u%%‘glég %&gﬁdﬁ%‘oﬁmg nesi um
al umi num si | cERtRrestRkickdlObthsPatibedrplyceial Myiiaeh| tbbsiparabice, mbenoist al | i ne

cel l ul ose, povidone, powdered cellul gse, propylene glycol alginate, sodium
al ginate, soahenexyethanoh Rjeyristhal alcohqlepherylmenciricassiaken PRENYAREICUEAL han gum

I n powders. c | ehod.Sa di o} LGB 1N a mxture
with the fi Eﬁg §/e’ %ae{/dlxgéﬁjcg%ﬁl{t/%%?é%ggﬁl\é%g Sl%lan% é%’??’}gﬂgfi 582 form the active
conponent i spripyidrabet.sotiiven banzpatey sodhawv progidnat, met trirsenoyalbsahehihizging

properties in suitable proportio and conpacted jn . .25 the shape and size
desiréd. Thea%%’é‘f?]é‘d%h%lea PRI CHPEfe SRt oeblﬁ?ailﬁﬂfi?g%wibﬁaz ut 70% of
the active g fths, YEdPPINEnSREALE 18CiBRE paﬁﬁ_aﬁéhlﬂammﬁ?%ﬁ@alkwgnem um

P o0

stearate, talc. pectin. déxtrin. starch, gelatin. tragacan

met hyl cel | ul ethers, sdudyethytenclvastonet Hedivaive polyexyathylowe spebitanfgttyvasid cocoa
butter, and the I|i Ife. Thelterm 3 ), preﬁlﬁrat%on" i S i nt ended to..include the
formul ation STEPHEYEYFUEILE MSsHRE W H" © %?)fbdtﬁ GRS it BT as a
carrier provhginidindlug@f&l £ bémioniky, erbbiner, 2&tbb X EmetBORBIONESY calddirhh or Wi t hout
other carriers, is surrounded by a carrier, which is thus in association
with ilf. SinFarhpxymethdeqibresesadium sakigjdal siicen idipida dextriTagslating uanp

02011265 FCRUSELGERN) ROy AT L My =
admi ni st r at i arthylcellulose, kaolin, magnesium aluminum silicate, maltitol solution,
- methylcellulose, microcrystalline cellulose, povidone, powdered cellulose,
propylene glycol alginate, sodium alginate, sodium starch glycolate, starch,
20 tragacanth, and xanthan gum. .
In powders, the carrier is a finely divided solid which is in a mixture with
the finely divided active component.
In solid dosage form, the active component is mixed with the carrier

having the necessary binding properties in suitable proportions and compacted in

|§9]
W

the shape and size desired.

The powders and tablets preferably contain from 5% to about 70% of the
active compound. Suitable carriers are magnesium carbonate. magnesium stearate,
talc. pectin. dextrin. starch. gelatin. tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term
30 “preparation” is intended to include the formulation of the active compound with
encapsulating material as a carrier providing a capsule in which the active
component, with or without other carriers, is surrounded by a carrier, which is

thus in association with it. Similarly, cachets and lozenges are included. Tablets,



The pharnmaceutical preparation is preferably in unit dosage form

contai ning appropriate quantities of the active conponent. The unit dosage
form 5 caoobeiaspackaged preparation, the package cont ai RCRgBe/esset e
guantities of preparation, such as packeted tablets, capsules, and-powders
in vials or anpoules. Also, the unit dggage formcan be a capsule, tablet,
cachet, or lozenge itself, or it can be the appropriate nunber of any of

t hese in packayetrs, oapruleSmelds. cachels gnd lomengsh & wngt ias aplikdasperfarmens” of

t he present inventi.on are .10 pr epared using the follow ng general
procedure: [ APARe Py B anul ation is prepared as fol lows: Step (1)
- a surface acti veraogftmadeiféhl fopatadibn @ #bly ROUiSAYshgd HrB0,  sodi um

| aurel sulfate, and the |ike is dissolved in water and a bi nder, such as,
for exanpl e,cohtainiog wpmopydte gedntitieneiihe geiveromenoneridF syt SppEFERY |

| I ul h : : '
A T i L R

that fornms grBhdraiab&h dsPacketed tableRR, &mpsulkqrandyawiitre in cialsairampoatesonat e,
di- and tri-calcium phosphate and the like, a filler/diluent, such as, for
exanpl e, i crédlepytbe anit dpwee fam eandsa cappule.dahlple Aol PLIOZFRICAISEH e 1t

cellul ose, st i aferm ¢ 8F the 2O nBARLERormand the like. a
filler/dil uen%g’?g?(ﬁ%@éﬁh ng a%ez%??ﬁigc%e%s?rﬁ?orlgexfnp e, Starch 1551,
Starch 1550. and t$yclfickidy, thenphaamdiesitinglegmpbsitignsagfeht preserg hnvegtior are

exanpl e. croscarnell gse_ sqdium sodium starch glycol ate, pol ypl asdone,
starchl0 car Bﬁ?%ﬁﬂ%}?g%&& V88 SERFE)PTATE The |ike in a granulating
apparat us, 55[?%2 aSAp afoPfasBliA FRInglatin i %sﬂeﬂarQ@Qs flB%s! ator/dryer. a high
shear m xer/ nulator, a twin 25 shell m xer/granulator, a ribbon m xer
granul ator, and th¥epiKe:a sStie 4cBye agantesupoasidor exepies palysebpre®d) i s

granul ated with.the sql ution . from St 1).in r atin tus; and
dop () - ¢ ety e e b s RO My Rerh AR R G0 (31
exanple. a flé#aﬂlpte@ﬂy&roamb%nQen@lbye%oviaan@\hgzﬂmx@pmpylmy}m cH@llbsedr yer, a 30
m crowave dryer, and the like; [B] Afinal fornulation is prepared as

ol ons s efHIAC) it nerbesy e s b et " such . for
ol 101 ose, st ar o o0 U3 BT Sl SR mdt S R rUFIRSRER! hhlterms

a pH greater than 5, such as, for example. calcium carbonate, di- and tri-calcium

phosphate and the like, a filler/diluent. such as, for example, microcrystalline
cellulose, silicified microcrystalline cellulose, starch. Starch 1551, sorbitol,

20 mannitol. and the like. a filler/diluent/disintegrating agent, such as, for example,
Starch 1551, Starch 1550. and the like. and a disintegrating agent. such as, for
example, croscarmellose sodium. sodium starch glycolate, polyplasdone, starch,
carboxymethyl cellulose (CMC) and the like in a granulating apparatus, such as,
for example, a fluid bed granulator/dryer. a high shear mixer/granulator, a twin

shell mixer/granulator, a ribbon mixer granulator, and the like;

o]
W

Step (3) - the powder mix from Step (2) is granulated with the solution
from Step (1) in a granulating apparatus; and
Step (4) - the granulation is dried in a drying apparatus, such as, for
example. a fluid bed granulator/dryer. an oven, a conveyor belt dryer, a
30 microwave dryer. and the like;
[B] A final formulation is prepared as follows:
Step (1) - amlodipine besylate, a filler/diluent, such as, for example,

microcrystalline cellulose, silicified microcrystalline cellulose, starch,



Starch 1551, and the like, a disintegrating agent, such as, for exanple,
croscarnel |l ose sodi um sodium starch gl ycol ate, pol ypl asdone, starch, CMC
and the wplg/o1assl a glidant, such as, for exanple, siliceoTdBexi2dss, talc,
sterotex, stearic acid, syloid, and the |like are added to the atorvastatin
granul ation and mlled by 5 passing thjgugh a mll, such as, for exanple,
a Com!| mll, a Fritz mll, an Gscillator mll, a Pin mll, and the like;
Step (2) - tBereh 13ddanditherlikal a disintdgeaihgcgent. suchlasrfdeexanpdh as descri bed

above with a lubricating .agent,. such as, f ex I nesi st earate,
cal cium st eaﬁf@egfﬁﬁéfﬁﬁﬁg@g@ Sg%ffﬁ ,glyﬁﬂ%{et 3813' gﬁ‘ﬁ‘i‘fnea %cﬁ’gﬁ@?ead’d( 3) - the
bl ended gr anyleatiieothd $ oGP B8IS & fdrexampRIHIiESS Hiddide 2ARASBtEX, btehic t abl et s.
Preferably, the granulator dryer used in preparing the pharnaceuti cal

conposi t i onsa¢id, wldtand te Hkerrgrndded orthortpsraseiBemnulatiny gnd milded by

phar mageutical conpositions of  th resent ihventi.on ntakn_in 15
addition to Pﬁsémagﬁ’ic\}le 5%@@‘%@&%&8@?’?%’8’2%&3@%%9 1f<ia? fgﬁzr@hla%%nt, which is
used as a "bisei@vRkhadhid Pinymileand @k ikeé; to control the solubility and

bi oavailability of the fornulation and as a_ "stability enhancer.” The term

"bi oavai | abi ity Pegulat bemillggamaierial isibbeandge dwa blsadersuch #edesgibedl ati on t hat
has an effec . i1 t he i TRE i (s)
and-t hus cang%og\%u‘i@ga f‘%lr ltdg%{lﬂ éag%éreleg‘ﬁceh %ofog%;ééﬁn@ﬁ?‘ﬂg% C gg%t%%% ’eé}g&g? the
agents. The ttesinne, sinabichtate) tdaradderlike; efiers to the wuse of an al kalizing

agent to stabilize atorvastatin. or har maceutical |y acceptable salt
theredf in the prSSero) pR&HRISEL TR ER IRFOSTAFFSHLIn 4 SOBRSEOREl abi | 1 1y
regul at ors” gﬁyaregg #seobidk @ positive sense, that is, their presence may
serve to enhance t%e bl ood | evel of the formulation or they may be 25 used

in a negative senBefeablyetherminulgorebperased ar preparing theiparmgecutival bl ood | evel

of the fornulation. Thus, .it i 0ssi ble i ng an appropriate anount
of a suitabl EMBYBI ﬁﬂlflﬁﬁd?}é%@%&)@bﬁe{ el e the bi oavailability
of a particular fTauWhSSHPRacehficdl REPiA6hs diliRe FrREAOHIvEh@sIScoRitaih e Present
invention enploy as the 30 bioavailability régu[ ator an al kalizing agent,

such d§ cal chddiiiemicnbpacieve rifagagceiicnl agenthanakelizing ageal, syhigh e #pesoisat e, and
(e 11K, L nohaR 946,80 SBa - 20600A] B9 00l USG9
bi oavai | abi | fanhubftiohlaad at ar-walsitiat énhancer.” The term “bioavailability regulator”
means a substance used in the formulation that has an effect on the solubility of
the active pharmaceutical agent(s) and-thus can be used to regulate the
20 pharmakinetic parameters of the agents. The term “stability enhancer” refers to the
use of an alkalizing agent to stabilize atorvastatin or a pharmaceutically
acceptable salt thereof in the present pharmaceutical compositions.
“Bioavailability regulators™ may be used in a positive sense, that is, their
presence may serve to enhance the blood level of the formulation or they may be
25 used in a negative sense where their presence serves to suppress the blood level of
the formulation. Thus. it is possible, by using an appropriate amount of a suitable
bioavailability regulator. to optimize the bioavailability of a particular
formulation.
As indicated. the compositions of the present invention employ as the
30 bioavailability regulator an alkalizing agent, such as calcium carbonate, dicalcium
carbonate, tricalcium carbonate, and the like.

In tablets prepared according to the invention. the alkalizing agent behaves

in a positive sense and serves to enhance the bioavailability of the atorvastatin



WO 03/011283 PCT/1B02/ 02988 -17 conponent. Preferably, calcium carbonate
is used in aratio of about 1:1 to 1:4 weight/weight (ww of atorvastatin
cal ci um twoaalocizesn car bonate. Mst preferred is a ratio ®CTAB®/0288 of
atorvastatin calciumto cal cium carbonate. Additionally, other preferred
carriers include mcrocrystalline celluljgse, 5 Starch 1551, Starch 1500,
croscarnel | ose sodi um pol ysorbate 80, hydroxypropyl cellulose, silicon

di oxi de, and qmmma&itu?meﬁﬂralaiy'm%cium@drﬁonate heusstdan reateuetiabalit 1:ttpdsi ti ons of

t he present inventian ut t f th
mveﬁtl ?)n colr?ﬁf\fllg zleal%ttﬁ"’r)wbgg%@mgt%ﬁ%l uﬁb@%ﬁ‘l‘%ﬂk% 1é?ﬁ‘f)rlvl ;?E%{e% euti cal
accept abl e sgkt {ipse0d w%%faﬂ&v@sl%mtca}%uﬁ%é SaldbRUariideeat or vast atin or a

pharmaceutical l'y acceptable salt thereof, preferably about 0.5%to about 7%
ani odi pi ne besyl at4dditichadlyoother Ogsdrrsd caitsistr inglods ateperselinewelddpss um | n

d t t he fol f d
dual ¢ nor apy shdes EorEnast OE udiele el el £, B S HEBE L § ons.
At or Vast atin &:ﬁhl@b@ R11{cBH Hioxidd, afd Riapeshes ykeate: (s68in tha@ha@iacmloals active 5

2.5 10 2.5 20 2.5 40 2.5 802555 105 205 405 805510 10 10
20 10 40 10 cogmogl(gons of the present invention.

The pharmaceutical compositions of the present invention comprise about
0.25% to about 10% amlodipine or a pharmaceutical acceptable salt thereof and
10 about 2.5% to about 20% atorvastatin or a pharmaceutically acceptable salt
thereof; preferably about 0.5% to about 7% amlodipine besylate and about 10% to
about 20% atorvastatin calcium.
In accordance with the present invention, the following are preferred fixed

dual therapy dosage combinations used in the pharmaceutical compositions.

Atorvastatin calcium (mg),  Amlodipine besylate (mg),

as active as active

5 2.5
10 2.5
20 ‘ 2.5
40 2.5
80 2.5

5 5
10 5
20 5
40 5
80 5

5 10
10 10
20 10
40 10

80 10




WO 03/011283 PCT/1B02/02988 -18 The present invention relates to the
treatnent of diseases and conditions in a subject, such as, angina

pect ori s,wath®tszt| er osi s, conbi ned hypertensi on and hype@cCTiipixiensssa and/ or
hyper chol esterolem a, and to treat subjects presenting with synptons of
cardiac risk wwth a conmbination of activmg.ingredients as described 5 above
that may be adm nistered in a solid dosage form having |ow | evel s of
degradati on pr oduckhs ragsghoinvennmrrelaiesgo theriteginmrad of diseasehandgraditians package

or kit. The kit.includes the solid dosage form and a. .contalner, .Typically,
the kit incl dtebiechfvd; it B s SRRl R SRR e Y o v The
cont ai ner caryperlipiiedY and?SitwpRtdho lercifrapead oftRaitidfeckdsretenting i art,
for exanple, a paper box, a gﬁaass 10 or plastic bottle, or a bllster pack

¥

wi th i ndi vi dsampisesefeatdiac piewih ggombinagen phctivp dregredierts 8l dergribed a

t herapeutic sghedul e, 2 i It QDs s of the
pr esen"t%:J i nven%logen%gfrgaﬂ-ggﬁ&gglé%%gg% %&?Ldgog%&%b% hggglggyéé%%%@di n the
treat ment of depgidatordgeliedts snd/oriniprIitsct@iaitddsin aaherapetiengickdgeror kit.
characterized by .the presence of both 15 hypertension and hyperlipidema in
manmal s, par tiiediEpepdesthe slid ‘%ﬁ?g‘héﬂ“}“ 2gfl geantange sy ik @a@éi‘lta{ﬁ%}u ndi ti ons

are closely relatgd fhont Q&mﬂﬁn%?dtﬁBWQ{e ﬁs%ﬁan%%.gﬁd%e HrSRAS SR BE ifGHPr Se

cardi ac conditions, these conblnations an by virtue of their
acti on as antcoavgitiondlshandrifatrhes bseovemohe ex, fonetdnyiper papesbawe s ghasd

anti hyperlipi dem cs re useful in the.nan nt of cardiac ri.sk. 20 \Were
oed TEF el n ERESTRpeife dnAdster pplsv i RO S Heedpr HEtHE RO TE subj ect
Wil suffer aafphdtoRliAEN] Berapaiititi @Be@NENt such as. e.g., nyocardial
infarction, cardiac arrest, cardiac failure, cardiac ischem a. Cardiac risk

is calcul ated usiThg phamnaceutiiahgbrapesiicsis apd methoda ofthequesehbinventisoye. The

term "cardiag r,isk age t" ns th risk. of. future adverse
cardi ac event® %dgpteiﬁgﬁ%ggg{r}tqsgIg?;%“ernés lrﬁiéed{.rg gntucfialngltnfﬁ1 pg'%‘)jt t'fre conmpounds

of the presentheréb¢RpdsisQBndS comitiicn ctairactg®nd by thepredeacd sLBdthent of
at herosclerosis in mamals (e.g., .humans) is denpnstrated by the activity
of t hel onpolagtesiongad hypaHpidgmia i BYRYal: Pasheilarks Bupanss Rarthar; ineea)

o 901 11250, i oRcr e R R P e o PO E g
dosage anountdiseasechndtabieerselcesdige cambuoriss thesgt candrindtions and methods, by virtue
of their action as antianginals, antiatherosclerotics, antihypertensives and
antihyperlipidemics, are useful in the management of cardiac risk.
20 - Where used herein, the term “cardiac risk™ means the likelihood that a
subject will suffer a future adverse cardiac event such as. e.g.. myocardial
infarction, cardiac arrest. cardiac failure, cardiac ischemia. Cardiac risk is

calculated using the Framingham Risk Equation as set forth above. The term

“cardiac risk management™ means that the risk of future adverse cardiac events is

o
(9]

substantially reduced.

The utility of the compounds of the present invention as medicinal agents
in the treatment of atherosclerosis in mammals (e.g., humans) is demonstrated by
the activity of the compounds of the invention in conventional assays and clinical
protocols described in International Published Patent Application Number
30 WO 99/11259. which is incorporated herein by reference.

The following dosage amounts and other dosage amounts set forth
elsewhere in the specification and in the appendant claims are for an average

human subject having a weight of about 65 kg to about 70 kg. The skilled



el sewhere in the specification and in the appendant clains are for an
average human subject having a weight of about 65 kg to about 70 kg. The
skill ed Woo03/6028283 PCT/ |1 B02/ 02988 -19 practitioner w | [PCraBed/d2yssbe abl e
to determ ne the dosage anmount required for a subject whose weight falls
outside the 65 kg to 70 kg range, basediqupon the nedical history of the
subj ect and the presence of diseases, e.g., diabetes, in the subject. Al
doses set f opuahtithence il readidy baablado derpeniag e dasagermsnovnt eeayied fordoses. 5 In

general , in agcordance w hi s _invention odi pi is

general |y adﬂi%ﬁffcéfvglpﬁedw lﬁﬁtgfag%g‘gélgegl% a%%‘u%o gm%g ﬁaﬁg‘%’%g%egg‘g%éh% ng of the

active. Prefpdrhl Mstox??f(!ﬁ'é fibfeet eSHedtrechce @tiitcnses € ediabtes iddwage of
g

about 5 ng to about of the active. It will be recognized by a

skil | ed per sobjachatll desss setdertiy hewsin, prg i the appendpantsigimsas¢ 4810408 odi pi ne
besyl ate may be uged in,this | I: : b .dosage anount
for th%se ot her f%r%%lel%]l’ utcl;?g%oh%ﬁgyéﬁgggﬁegﬁ#ﬁ%@&gg er 62%1%? 1%jorms of

am odi pi ne besytalyerdniniereddliy aalosapenifiabbad. Hyngpe nbant P0ngg af theiangivee rati o
relative to the nuolecul ar weights of the speciesg i nvo%ved. I n e%eral , in
accor dance wiekeray samladwine hsaylateris pdmunsiered 1 2 dofaRs At Aodt 24he PfPHosage

of about 0. 5;dmet g HPAMLe BRI egefco%ﬁ%ecﬁﬁ}tégﬁlleﬂ')@r&?ﬂﬁm%e fakghyastatin 15
is adm nistered”in a dosage of about 10 ng to about 80 ng of the active. It

will be recfogmiaethdyalafosios bf entlquigrise hesykea¢ miahbe fisedlandlis dnvieotiom.or ot her

salt forns of atorvastatin calciu be used in this i.nvention.

Cal cullgti on oRICHFEORS ﬁagosagmgﬁﬁ%}eﬁ%g CotNeE? O#?)rr%g fisf %Bsre f[%HB %ree acid
form or ot heghsadat: thend st aflodiplRrbedshRtis BasgdlaonPlishe BB pér¥oraigoapl i shed by
performng a sinple ratio relative 20 to the nol ecul ar wei ghts of the

speci es i nvosivgtt ratigredEge tyheenckcgrURE RStk weeiesmvelveéqui val ence
studi es were carrjed qut . i (o]l . in
cal cium dual t herglp%/enf % ‘Ingg Jégg?%ang%%tﬁl?s@\;eegg8n’2a?rﬁ%g%§?§§?{nl§r38%}e/r§§[%%{je and

at or vast at i ninGaddshgdoftdbliel. S mg2h abperci 60i g bf she activep Rrdfeably, werastadnr i ed out

between the fol | ow ng dosage regjnens: (1) 5- am qdi pi ne/ 1 0-
at or vast at i nis@gaNniEREddpg df’%ﬁﬁ?é’? a@‘?—ﬂ’tslggé{l%t-orﬁoug%i %iogﬁﬁgacgﬁﬁjlhwé%
atorvast at | nret:q%l_igggdwzgkﬂied%e@ym%ﬂatqﬂé RLO8GA %o o saR fhshrdual - ther apy

t abl et versus
atorvastatin calcium may be used in this invention. Calculation of the dosage

amount for these other forms of or the free acid form or other salt forms of
atorvastatin calcium is easily accomplished by performing a simple ratio relative

20 to the molecular weights of the species involved.

BIOEQUIVALENCE STUDIES

Single-dose bioequivalence studies were carried out comparing amlodipine
besylate/atorvastatin calcium dual therapy tablets to coadministered amlodipine

besylate and atorvastatin calcium tablets.

25 Specifically, comparisons were carried out between the following dosage
regimens:
(I 5-mg amlodipine/10-mg atorvastatin dual therapy tablet versus 5-mg
amlodipine and 10-mg atorvastatin tablets
(2) 10-mg amlodipine/40-mg atorvastatin dual therapy tablet versus 10-mg
30 amlodipine and 40-mg atorvastatin tablets

(3) 10-mg amlodipine/80-mg atorvastatin dual therapy tablet versus 10-mg

amlodipine and two 40-mg atorvastatin tablets



30 am odi pi ne and 40-ng atorvastatin tablets (3) 10-ng anl odi pi ne/ 80- ny
atorvastatin dual therapy tablet versus 10-ng am odi pine and two 40-ng
at or vast aworospatBet s WO 03/ 011283 PCT/ | B02/ 02988 -20 | n &CiT/1Bex@ess t he
dual therapy tablets were bioequivalent to coadmnistration of separate
am odi pi ne and atorvastatin tablets. Thepdetails of the studies are
described in Exanples 2-4 and Tables 1-3. STABILITY STUDIES 5 Tot al

i mpurities and/ or Ide@mM&ﬁhsdmai(ﬂmrmYdﬂb@St\mrﬁ bicgfivivplestior age of the

phar maceuti cal osi.tio % rel ative h dit r nmont hs
e ot peondPEReRlin e bRy At EhG th ggeé%gf"f%ﬁe
impurities apdlQlard@QeABRIThExah LélsQ Hgid bevbiepr-e. than 0. 5%

5- (4- Fl uor ophenyl ) -2, 3 -di hydro- 5-di hydroxy-3 -(1-nethylethyl)-2-oxo-4-
10 phenyl - 3- e T rbonyl] 1H pyrrol e- 1- hept anoi ¢ aci d;
(2R-trans) - 5[8 - er?rg -2-(1-net hyl et hyl)-N, 4-di phenyl - 1- [2

(tetrahydro-4-hydr r boxam de;
and 3- F(4 Fl uoropggﬁ%lx?lggg(tgeg%’h‘?@yégg{}% Jt%g#w(%&a%%g%%&@k %EQ%I phenyl -
15 oxi r anecaphgxaiFtattal dsrhpdsitloff 5 10/66%a8IMioe haegiiad i) $of Tomoatts odi pi ne

after storage of the pharmaceutical conposition at 25C 60% RH . for 24
nont hs shoul ¢heidd npebawpre thathhAR Agdhtiong ,tth‘%)ff-&llowng sseific dmPEiiiSsy specific

inpurities a re than 1.0% 20
2- (2- Am no- egﬁéﬁiﬁgﬁ&%&ﬁ%@%?g H%Eﬁolrngrp eny%)/mf)s met hyl - pyri di ne-
3, 5-di carboxylic 6CQ4dFlﬁox©Ehe}Hyl)ef§3-ﬂﬁhﬁrcb’fﬁtﬁﬂ&ihymk%,(laﬁéthylethyl) -2-0%0-4-

6- (2- Chl or o- phenyl ) t et rahydr o- 2H 1, 4- benzoxazi ne
5, 7- dil®ar box@hﬁwlmi(ﬁhwmw)cﬁbﬁ@fl] ?Hrmtfﬁw BePBROICPRIE st abi ity of

oL o vastal 0 o AL BRARN 30 ke 0L B Ay 106100 1 v
5 ng anl odi pi(tegaHArow- k@td@dmmbm-[zﬁ -p¥(ra)- 7M)eﬂyl}am{£pyrrplaqbba®ommdtpr vastatin
and
3-[(4-Fluorophenyl)carbonyl]-2-(2-methyl-1-oxopropyl)-N.3-diphenyl-2-
15 oxiranecarboxamide.
Total impurities and/or degradants from amlodipine after storage of the
pharmaceutical composition at 25°C/60% RH for 24 months should not be more
than 2.0%. Additionally, the following specific impurities and/or degradants
should not be more than 1.0%:
20 2-(2-Amino-ethoxymethyl)-4-(2-chloro-phenyl)-6-methyl-pyridine-
3.5-dicarboxylic acid 3-ethyl ester 5-methyl ester; and
6-(2-Chloro-pheny!)-8-methyl-3.4.6.7-tetrahydro-2H-1,4-benzoxazine-
5.7-dicarboxylic acid 5-ethyl ester 7-methyl ester.

The stability of atorvastatin/amlodipine dual therapy tablets stored at

25 40°C/75% RH were evaluated. Specifically, the following combinations were
evaluated:
(1) . 5 mg amlodipine/10 mg atorvastatin
(2) 10 mg amlodipine/40 mg atorvastatin
(3) 10 mg amlodipine/80 mg atorvastatin
30 Table 4 shows the results of analysis for degradation products of the dual

therapy tablets compared to commercial Lipitor® tablets (atorvastatin calcium)

after 3-month stability at 40°C/75% RH. In all cases, the total degradation



(3) 10 ng am odi pine/80 ng atorvastatin 30 Table 4 shows the results of
anal ysis for degradation products of the dual therapy tablets conpared to
comer ci awoloBoi1283 (r) tablets (atorvastatin calcium aft @CTABMI2Y$S
stability at 400 75% RH. In all cases, the total degradation WO 03/011283
PCT/ 1 B02/ 02988 -21 products of the duapjtherapy tablets were conparable to
or better than those for the Lipitor(r) tablets. This accel erated study at
40C/ 75% RH f prodBctsofithesduab tharaply datdets sverepropenagahietof arbepertiiae thopgfosiled f i fe
stability of har uticals at 25C/'60% RH 5 for 24 nonths. The above
resul ts show & Bhar maceuti cal conpositions of the present invention
are not only stablgibiiteal8Q saMer bb Q@Y rlpithd 3 hofdY ivabeitard O

adm ni stering each of the therapeutic agents in a separate dosage form The
fol | owi ng noptocedire figr prxdiopheshelf life stabilityeof plarmaceatitals st 233€&085 Reld 10

met hods for prepari ng@and usi ng the pharnmaceutical conpositions of the
present i nvENEHIRONH 03/ 011283 PCT/ | B02/ 02988 -22 Table 1. Summary of
Phar macoki neti ¢ PahagptRIreMilsUaSw iRl WA, LaatTcBinpbeiabAOdt (R 5- D

Anml odi pi ne and 10- rrgg,%t orr\?astsatlé‘ﬁ TabYﬂets a(IRef eréncg)_land 5-ny

Am odi pi ne/ 1Present Ahentias et ion oflyastableTie mbspyhaTabioevalabitisy eyuirdertiet er
Least - Squar es, Mean Val ue ti.o 90%.Confi dence adm ni stration Dual

| nt er val SeB‘leé’f%er%?aég§$%?éﬁ?fﬁ§/euflﬁélg%nrt%ﬁ’caeﬁepﬁ’%q gqsgge( fﬁé@t) Ani odi pi ne,
Standard Analysis_Cmax, ng/nmL 2.79 2.77 99,1 95.7 to 103  tmax, .hr 7.41
8.06 109 Not Appl IB&EoWIAERPHLIRItGE FXarmRRt ke e BHars T PIESt o 101

']A_‘gg( 0-180) »  NGRIHAL et WBd 2sBg 1R fHarmtA2utital comBbsifidnfoife preit 1 88.8 t0

invention.



Am odi pi ne, Normalized for Content nCrax. ng/nL 2.79 2.94 105 102 to 109
nAUC(0-tl gc), nghr/nm. 136 142 104 101 to 108 nAUC(0-o00). nghr/nL 152 159
104 101 twobB@1¥sdrvastatin Cmax, n2/nmL 2.52 2.30 91. 0 8PCU/IB@/M@IB t nax.
hr 0.624 1.12 180 Not Applicable AUC(0O-tlgc). nghr/nm 12.8 12.3 95.8 88.6
to 104 AUC(0-co). nghr/nL 18.4 18.4 106§90.2 to I | | t'/. hr 9.12 10.2
112 82.0 to 142 AUC(0-co) = Area under plasnma concentration-tine profile
fromtime zekableekt Pupwant eldPhaomperkingticyParangter Vindnesi rndloviag f- 1§ fe. nCrax
O . oy ues nebdiRikaibeLe SHLLARIIARE R Pz alABT L1 O Of
treat nent nean val ués, expressed as ‘a percentage o X test/reference).
90% Confi dence | nt efatdéts R&fosncerand demgAmivtdgrined] O-mgt AtoesnastafioDuahe rati o
(test/reference) oftreat val ues, expressed as a percentage of

t he reference nean.TWRYBf%?%ﬁggg%CT/IBOZI 02988 -23 Table 2. Summary of
Phar macoki netRatamiegr anet er Val udsasteiguaed Megan \Goadm nRstia a?0% Godfideddd- ng

Al odi pi ne and 40-ng Atorvasf—%tl?—)iaaa—-}?@fﬁi—%ﬁs——(-ﬁef—eﬁence) and -
Anl odi pi ne/ 40-ng Atorvastatin ar etlr apy 3%1I ets (Test) : grrvgpnet er
Least - Squar es Mean Val ues Rat iSsp@@eoladeif i defteeapyCoadni ni strati on Dual

Interval -Separate Tabl ets TheraRyeréiRef er e lets (Test) Am odipi ne
Cmax, ng/nmL 5.77 6.26 109 105 to 113 tnajfg&ﬁ%(—%?'gs 7.33 101 Not Applicable
Amlodipine, Standard Analysis :

Cmax, ng/mL 2.79 2.77 99.1 95.7to0 103
tmax, hr ' 7.41 8.06 109  Not Applicable
'AUC(0-tlgc), ng-hr/mL 136 134 981  949to 101
AUC(0-00), ng-hr/mL 152 149 982  94.8t0 102
44, hr 51.6 49.5 9.1  88.81t0 103

Amlodipine, Normalized for

Content
nCmax. ng/mL 2.79 2.94 105 102 to 109
nAUC(0-tlge), ng-hr/mL 136 . 142 104 101 to 108
nAUC(0-o). ng-hr/mL 152 159 104 101 to 108

Atorvastatin

Cmax. ng/mL 2.52 2.30 91.0 82.0to 101
tmax. hr ‘ 0.624 1.12 180  Not Applicable
AUC(0-tlge). ng-hr/mL 12.8 12.3 95.8 88.6to 104
AUC(0-0). ng-hr/mL 18.4 18.4 100 90.2t0 111
tVa. hr 9.12 10.2 112 82.0to 142
AUC(0-m) = Area under plasma concentration-time profile from time

zero extrapolated to infinity.

tha = Terminal half-life.
nCmax and nAUC = Values normalized for amlodipine content.
Ratio = Ratio of treatment mean values, expressed as a

percentage (100% x test/reference).

Il

90% Confidence Interval 90% confidence interval estimate for the ratio
(test/reference) of treatment mean values, expressed as a

percentage of the reference mean.



AUC(0-tlgc), nghr/m 287 298 104 101 to 107 AUC(0-0), nghr/m 320 331 103
100 to 107 t'/, hr 51.7 51.6 99.7 94.6 to 105 Atorvastatin Crax, ng/nL
15.0 14. 2w093018831 to 110 tmax, hr 0.641 1.09 170 Not AppiriiBedx2088
AUC(0-tlqgc), nghr/nL 71.5 79.1 111 104 to 117 AUC(0-o00), nghr/nL 80.4 88.2
110 103 to 116 t'/. hr 12.3 15.3 124 98.2 to 149 Cmax = Maxi num pl asma
concentration. tmax = Tinme for Cmax. AUC(0O-tlqgc) = Area under plasm
concentr at i offabler?e urharlyef Phamecokimetic Baremeter Viates Folowing | ast
quantifiable concentrati.on. .. A -CO)) I r_pl :

doncent rati on-t1 o GrarTaryiBaitaEe sl AL At e Tablsts (o4 -
Term nal hal f-1if e. (Refdrémee Farfdalt(-mg o miadgaberdOrmgrbmnvastitind3yal dhenapgsed as a
percentage (100% xl_%)ist‘/i&?téerence). 90% Confi dence Interval = 90%

confi dence i nterval ‘&% for the ratio (test/reference) of treatmnent
mean val ues, PE¥pERSSEd as a peeseBiags MdanVates ef eRatice I0@afonfidend®3/ 011283
PCT/ 1 B02/ 02988 -24 Table 3.Wneti c Par gnet glr Val ues
Fol | owi ng Coadnmi ni stration of "BUHTARM odi and 2 x 40-ny Atorvastatin
Tabl ets (Reference) and 10- ngS#uataodlgbiatee/ 8OFhegapit or vast ati n Dual  Ther apy
Tabl ets (Test) Paraneter Least- Me Va Rati o 90% Confi dence
Coadm ni stration Dual I|nterval (ﬁggggﬁte %L& tse{félsi'herapy ( Ref er ence)
Tablets (Test) Am odi pine Crax, ngmitdipin®8 5. 00 98.6 95.4 to 102

Cmax, ng/mL 5.77 6.26 109 105to 113

tmax, hr 7.28 7.33 101 Not Applicable

AUC(0-tlgc), ng-hr/mL 287 298 104 101 to 107

AUC(0-0), ng-hr/mL 320 331 103 100 to 107

tVA, hr 51.7 51.6 99.7 94.6 to 105

Atorvastatin

Cmax, ng/mL 15.0 14.2 95.0 82.1to 110

tmax, hr 0.641 1.09 170 Not Applicable

AUC(0-tlgc), ng-hr/mL 71.5 79.1 111 104to 117

AUC(0-0), ng-hr/mL - 804 88.2 110 103 to 116

tVa hr 12.3 15.3 124 98.2 to 149

Cmax - = Maximum plasma concentration.

tmax = Time for Cmax.

AUC(0-tlge) = Area under plasma concentration-time profile from time
zero to time for the last quantifiable concentration.

AUC(0-) = Area under plasma concentration-time profile from time
zero extrapolated to infinity.

th = Terminal half-life.

Ratio = Ratio of treatment mean values, expressed as a percentage

(100% x test/reference).

90% Confidence Interval 90% confidence interval estimate for the ratio
(test/reference) of treatment mean values, expressed as a

percentage of the reference mean.



tmax, hr 7.39 7.44 101 Not Applicable AUC(O-tlqc), nghr/nm 270 262 97.0
94.2 to 99.9 AUC(0-00), nghr/nmL 303 298 98.4 95.4 to 101 t''/2. hr 52.6
55.7 106 W0.09/0128312 Atorvastatin Cnmax, ng/nL 33.7 33.7 PCO/IBI2/®@9%0 114
tmax, hr 1.09 1.58 144 Not Applicable AUC(O-tlgc), nghr/nL 168 170 101
95.1 to 108 AUC(0-c), nghr/nL 177 181986 94.8 to 109 t1/, hr 12.7 15.51
122 101 to 143 Cmax = Maxi mum pl asma concentration. tmax = Tinme for Chax.
AUC( o-t|]9c) iﬁbkeéa (wiwnany|cf Pharmaeplciaciic Rarpmater ValepFolowagf romtime zero
to tine for the |ast ant. fiabl an | ALK O- = @fga under
pl asma concentrati org‘{%lﬁﬂjémﬁﬁr%\‘of’loi1?Sno%gﬁlérgbizngggdgx%%oglc‘ggogoﬁséglﬁi nfinity.
tY = Term nal hal 12 | Tdbests Radférence) Rad | G nf Ati@tipine§0-me AtorvastarasDuadx pr essed
as a percentage 100% x t [ reference). 90% Confidence Interval = 90%
confidence interval nggefqpﬁéf%}eﬁso@jeftﬁe ratio (test/reference) of treatnent
gecit_/n val ues, PR%RERBPSEU as a pPEfsesjuageMehn Vhiees ef eRahc e90Ye@onfidide03/ 011283
- 7 hA_-4)  E (=) (g ~ "
P I~!302/ 02988 25 000 QCbadﬁiﬁis?rétio‘ﬁ TR 00z O04,Q.,Q"r. M7+

Separate Tablets Therapy
(Reference)  Taplets (Test)

Amlodipine
Cmax, ng/mL 5.08 5.00 98.6 95.4 t0 102
tmax, hr 7.39 7.44 101 Not Applicable
AUC(0-tlgc), ng-hr/mL 270 262 97.0 94.2t0 99.9
AUC(0-o0), ng-hr/mL 303 298 98.4 95.4to 101
tV, hr 52.6 55.7 106 999to0 112
Atorvastatin
Cmax, ng/mL 33.7 33.7 100 87.8t0114
tmax, hr 1.09 1.58 144 Not Applicable
AUC(0-tlge), ng-hr/mL 168 170 101 95.1to 108
AUC(0-), ng-hr/mL 177 181 95 94.8 to 109
tVa, hr 12.7 15.51 122 101 to 143
Cmax = Maximum plasma concentration.
tmax = Time for Cmax.
AUC(0-tlge) = Area under plasma concentration-time profile from time

zero to time for the last quantifiable concentration.

AUC(0-0) = Area under plasma concentration-time profile from time
zero extrapolated to infinity.

ta = Terminal half-life.

Ratio = Ratio of treatment mean values, expressed as a percentage
(100% x test/reference).

90% Confidence Interval = 90% confidence interval estimate for the ratio
(test/reference) of treatment mean values, expressed as a

percentage of the reference mean.
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5 Step 1. - Dissolve polysorbate 80 in purified water at 50C and add and
hydr at e hydroxypropyl cellulose. Allow the solution to cool to room

t enper at We.03/0828p 2. - M x atorvastatin cal cium cal ci umPCANMB@NERHES,

m crocrystal line cellul ose, starch 1500, and croscarnellose sodiumin a
Fluid Bed Ganulator/Dryer (FBG D) or_g.high shear m xer/granul ator. 10
Step 3. - Ganulate the powder mx fromStep 2 with the solution from Step
1 inthe FBGD or a high shear m xer/granulator. Step 4. - Dry the
granulation in the FBGE D or other dgyingpgpparatus to a noisture content
(loss on drying, LOD) of less than or equal to 2.0% [B] Final Formulation
15 Step 1. - Add anl odi pi ne besyl ate,” mcrocrystalline cellul ose,

croscar el | oSGENOHADPROGCESSIFQRPREPARINGt ATORV ASTATAN GALLIYMnul at i on

from Step [A]. Step 2. - Pass P - oxt) mll. e.g.. a
Com!| mll. Step ?%MLOMI@gﬁEg&%QﬁEE)Mﬁmkaﬂ#?ﬁ}i@grgov\der m xture
from 20 Step 2 and blend in either a bin blender. a V-blender, a ribbon
bl ender, and[A]he Ador¥kBeatiRi@Bndlation Conpress the final bl ended granul ation
into tablets using a tableting apparatus. Table 5. Provides the

fornul &ti on preseSitpt i -obisedlvandlysorpatad0 iz puliied wvareeatal06¢ vad edd prd cal ci um

dual thera t abl et  cores. 03/ 011283 .PCT/ |.B02/ 02988 -27 O0O0O0O0
(~MOO O Uy Rete sl o8y ROy G Boée-é‘]lﬁ?vﬁh@“@“ﬂﬁl\‘if%? TR f“’%ﬁ&‘gﬁ‘ N O0NO
00 O O O O O O Gy} 2Q i atrRBtabin GRS Alc R Mok, Pribtory@alline

cellulose, starch 1500, and croscarmellose sodium in a Fluid Bed

Granulator/Dryer (FBG/D) or a high shear mixer/granulator.
10 Step 3. - Granulate the powder mix from Step 2 with the solution from
Step 1 in the FBG/D or a high shear mixer/granulator.
Step 4. - Dry the granulation in the FBG/D or other drying apparatus to a

moisture content (loss on drying, LOD) of less than or equal to 2.0%.

[B]  Final Formulation

15 Step 1. - Add amlodipine besylate, microcrystalline cellulose,

croscarmellose sodium, and silicon dioxide to the atorvastatin granulation from
Step [A].
Steb 2. - Pass the powder mixture through a mill. e.g.. a Comil mill.
Step 3. - Add magnesium stearate to the milled powder mixture from
20 Step 2 and blend in either a bin blender. a V-blender, a ribbon blender, and the
like.
Step 4. - Compress the final blended granulation into tablets using a

tableting apparatus.

Table 5. Provides the formulation presentation of amlodipine

besylate/atorvastatin calcium dual therapy tablet cores.

19
h
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CULnV] CGv ¢cnc~0O"C3 OL a: -
vOr roodbUcrad) 212 Oc3
~ vr ~woopir8d) O-- v O7~-r OOU O>CU.~ 7- v: WOTOBINDRIH33

PCT/ 1 B02/ 02988 -28 EXAMPLE 2 SI NGLE- DOSE BI CEQUI VALENCE STUDY COVPARI NG A
5-M5 AM.CODI PI NE/ 10- MG ATORVASTATI N DUALg. THERAPY TABLET TO COADM NI STERED
5- MG AMLODI PI NE AND 10- MG ATORVASTATIN 5 TABLETS PROTCCOL: A random zed,
si ngl e-dose, 2-way crossover study B&&MBEER2ed out in 36 healthy

vol unteers. Followi ng an overni ght fast, each subject received a single

condm ni strat | SHeGrEsDh BOPGMAL ENERSrBb coMpARIFER RS ) 20
were col | ect edvibEDIFINEI0-98Gi AT ORVIASTABEN DUUAE THERAWNWTABIET Tibse.
Pl asma sanpl es were harvested and stored frozen at -70C prior to__assay.

Pl asma anl odF SARMINGS BERED, 31MEi AMLOREINT AN 4 0 M A TORKAJT AFIN

val i da% ed net hods. Pharnacoki netic pﬁ&ﬁﬂ?ﬁr val ues were evaluated from
concentration-tine profiles by nonconpartnental nmethods. Results of ANOVA
15 (anal ysis of variance) of |og-transfornmed Crax and AUC val ues were used
to cal cul atRROIOCOLS:i Ademdemizet esingid-doden 2-weyecrompivasstwly Wasastriglpdr es
[reat et Tean el Soumeet Aoty SeoVatiah: 25, S5 AbRG feleildlfa CONT ! dence

single 5-mg amlodipine and 10-mg atorvastatin dose as a dual therapy tablet and

oad!l Jr7-J0-J--CNC. N
Or Xw:J .., ,rte O:7 c Vcn O3

coadministration of separate tablets on Days 1 and 15.

10 Blood samples were collected before and serially for 168 hours following
each dose. Plasma samples were harvested and stored frozen at -70°C prior to
assay. Plasma amlodipine and atorvastatin concentrations were assayed by
validated methods. Pharmacokinetic parameter values were evaluated from
concentration-time profiles by noncompartmental methods. Results of ANOVA

15 (analysis of variance) of log-transformed Cmax and AUC values were used to
calculate 90% confidence intervals for the ratios of least-squares treatment mean
values. Bioequivalence would be declared if the confidence intervals for the ratios
of amlodipine and atorvastatin Cmax and AUC values, based on log-transformed
data. were within the 80% to 125% range.

20 Examination of assay and content uniformity of the dual therapy tablet
evaluated in this study revealed that the amlodipine portion was 94% of label
claim. The atorvastatin portion was within the 95% to 105% range as were the
marketed amlodipine tablets and atorvastatin tablets coadministered in the
reference treatment. Therefore, bioequivalence was re-evaluated after dividing

amlodipine Cmax and AUC values for the test treatment by 0.94. Results of both

| £
wn

analyses are presented.

RESULTS: Data obtained from 35 subjects who completed the study, as well as
from one subject who received only the separate tablet treatment before
withdrawing from the study. were used in evaluation. Mean plasma concentrations

30 are illustrated in Figures 1 and 2. Pharmacokinetic parameter values are



of anl odi pi ne and atorvastatin Chmax and AUC val ues, based on

| og-transforned data. were within the 80%to 125% range. 20 Exam nati on of
assay andwomawens3d uniformty of the dual therapy tablet @caliBexedss n this
study reveal ed that the anl odi pi ne portion was 94% of |abel claim The
atorvastatin portion was within the 95%¢0 105% range as were the narketed
am odi pi ne tabl ets and atorvastatin tablets coadm nistered in_the

ref erence tr sahmerized ifillebéf briedividuebGuiy andALK valsesrase dlusiraigd &l af t er

di viding 25 am odipi ne, Crax and AUC'val ues for the test treatnment by 0.94.
Results of b Egﬂ“esaﬁaarlcﬁdses are presented. RESULTS: Data obtained from 35
subj ects who conpl eted the study, as well as from one subject who received

only the sepaigbfiginéRind4rdod@iéis before withdrawing fromthe study. were
used in evaluation. Mean plasnma concentrations 30 are ilJustrated in

Figures 1 and 2. BasshecariodinineCpax apdieax \apasede sate of\ePspmplivn 283
PCT/ 1 BQ2/ 029 -.29 sunmari. [ . Vi &grgé I
are il %ust ra?‘gg)wlﬁg a%ln Hlljlcr rgx@%ﬁ%éﬁﬂn%%k%p%ﬂﬁ/%@-ﬁ% dt%%l%ar %&?glk]qa)}ﬁi S \égsggson

am odi pi ne Comtetands tifadkr wadhaefllotvirg; doatminddtrazsibs of pépacate 5-rhghmbdipige

adm nistration of 5-nmg anl odi %i ne/ 10- r%getrat orvastatin dLia| therapy tablets
was simlar eedi0mme Ferrawing é%%l&'r?Fﬁ.i THEIBMCBR IBEHEFHEEYE ny anl odi pi ne
and 10-my af gy Ashakdid 4baheles: MIRPCALL LALENCRo b RiARinlsFRtoN 6 g ‘WS
approxi mat el y m nutes. Mean Cnax values followng admi nistration of each
treat nent werreatneat yreirerly ideaticalaard! tht809awmE derfce datarvel fortCanaxatalyesr Crrax
val ues 10 was w thin_t 0%.t.9, 125%.bi oequi val ence range. Based on

am odil¥i ne AVES Wéﬁ%@?%o‘éto ﬁ(zrse/ﬁ 1°8$u1§%%gﬁﬁ%n fol l owing administration

€

of 5-ng am odi pi N, FaARIRPRAS A vhlkkdhe ERRhEINAbEGDL6H Follddng Si M | ar to
that follow ng coadm nistration of separate 5-ng aml odi pi ne and 10-ng

at or vast at i nadmhlistasion VB armawo|Glipiny/ | -aig aiervaipen dea therapyi@hielsc®s, and t he

90% 15 confidence. int al .fo - was Wit i 30% to 125%
bi oequi val enélémfaéﬁ%@a?f\%lgﬁvlﬁgé(@éf%%%é&%rorfng%lé# aq%?:/}ﬁr‘i’ ﬁ}agﬁdg%lg? wyg% 2s were
simlar, avepagiRthindfEexXieat 8IC(60)Ralks were nearly identical, and the 90%

15 confidence interval for AUC(0-c0) values was within the 80% to 125%

bioequivalence range.

Mean amlodipine terminal elimination t's values were similar, averaging

approximately 50 hours.

Analysis Normalized for Amlodipine Content in Test Tablets
20 The mean amlodipine content-normalized Cmax value following
administration of test tablets was approximately 5% higher than that of
coadministration of individual tablets. The 90% confidence interval for
normalized-Cmax values was within the 80% to 125% bioequivalence range.
The mean amlodipine content-normalized AUC(0-c0) value following

administration of test tablets was approximately 4% higher than that of

1
i

coadministration of individual tablets. The 90% confidence interval for

normélized-AUC(O—oo) values was within the 80% to 125% bioequivalence range.

Atorvastatin
Based on atorvastatin Cmax and tmax values, the rate of absorption
30 following administration of 5-mg amlodipine/10-mg atorvastatin dual therapy

tablets was similar to that following coadministration of separate 5-mg amlodipine



Anal ysis Normalized for Am odi pine Content in Test Tablets 20 The nean

an odi pi ne content-nornalized Chrax value followng admnistration of test
tabl ets viae oapprexi mat el y 5% hi gher than that of coadnm niPSTABe2/@PSSOT

i ndi vidual tablets. The 90% confidence interval for normalized-Cnhax val ues
was wWithin the 80%to 125% bi oequi val engg._range. The nean ani odi pi ne
content-normalized AUC(0-00) value following 25 adm nistration of test

tabl ets was amdrlOxhgatoetastatitctat]etheThe differenéeain mfan toadaiugs w@s at i on of

i ndi vi dual tablets. Tlh 90% gon@{}edgi?%e i nterval .for normalized- AUC(0-cYD)
val ues was widPRIHTHEYSOMRY E2555 B ERDGF PLnEEmax yglues “& orvastatin Based
on at orvast atj B (ABNe R, ! AFthe 90ULDnfilldiRe Rté®alofor ERGRNRIIARvas $tHPO! | owi ng
adm ni strati 0|I|) of 5-mgy am odi pine/1 O-ng atorvastatin dual therapy tablets

was similar ttbe 80fatio fldfYodupaqyivabsadetanigst r ati on of separate 5-ng anl odi pi ne

i Tor ehce 1 n moarl OReR ST SRR CABRP DT S TRl g, T

di fference i mdrR&BrEER oY @&IYVEBineADRHE ¥iomRisatiy dA8hthaagy tdbietO0%
confidence interval for Cmx values was within the 80%to 125%

bi oequi val encémilairigéhat Solmygag condminisiotien eftseparaloC-pglagdedipingand 10ang of
absorption faollow dni Dfst nabd @, - LRI ne/ atorvastatin
dual therapy att%{%?sé%}gl t\e/l\glg{g glile?ﬁtl I‘Ag}fé@b f{'ﬁe{ esg%r?({)av?ng ﬁ%aqb%g(}ging)%%t ration of

separat e 5- My aniQdt pitt@ard ALOC o) Pdlasuashattin tHedtptcs129%an AUC( 0- 00)
val ues were identical, and the 90% confidence interval for AUC(O0-00)

val uesl@as witi¢dgnivialeac@B922e.0 125% 10 bi oequi val ence range. Mean

atorvastatin termynal elim.natjon.t’ /2 val.ue re siml ar i ng

apor oxt mat el y. 10 HaEPToREReR Pl s Ta VEh R PRl ROy qua

t herapy tabl epsroxiBatelyi @aauts/al ent to coadmini stration of separate 5-ng

anm odi pi ne and 10-ng 15 atorvastatin tablets. EXAMPLE 3 SI NG.E- DOSE

Bl CEQUI VALENCE STUDY COMPARI NG A 10- AMLQDI Pl NE/ 4Q- MG AT ASTATI N DUAL

THERAPY TABLEGONELUSION: Amlodipine 5-mg/atorvastatin 10-mg dual therapy tablets are
bioequivalent to coadministration of separate 5-mg amlodipine and 10-mg

15 atorvastatin tablets.

EXAMPLE 3

SINGLE-DOSE BIOEQUIVALENCE STUDY COMPARING A 10-MG
AMLODIPINE/40-MG ATORVASTATIN DUAL THERAPY TABLET TO
‘ COADMINISTERED 10-MG AMLODIPINE AND 40-MG
20 ATORVASTATIN TABLETS

PROTOCOL: A randomized, single-dose, 2-way crossover study was carried out
in 36 healthy volunteers. Following an overnight fast, each subject received a
single 10-mg amlodipine and 40-mg atorvastatin dose as a dual therapy tablet and
coadministration of separate tablets on Days 1 and 15.

25 . Blood samples were collected before and serially for 168 hours following
each dose. Plasma samples were harvested and stored frozen at -70°C prior to
assay. Plasma amlodipine and atorvastatin concentrations were assayed by
validated methods. Pharmacokinetic parameter values were evaluated from
concentration-time profiles by noncompartmental methods. Results of ANOVA of

30 log-transformed Cmax and AUC values were used to calculate 90% confidence



COADM NI STERED 10- MG AMLCODI PI NE AND 40- MG 20 ATORVASTATI N TABLETS PROTOCOL:
A random zed, single-dose, 2-way crossover study was carried out 1in 36
heal t hy wsbwaverss. Fol | owi ng an overni ght fast, each subjpeTtiBozRessved a
single 10-ng anl odi pi ne and 40-ng atorvastatin dose as a dual therapy

tabl et and coadm nistration of separatg.tablets on Days 1 and 15. 25 ,

Bl ood sanples were collected before and serially for 168 hours foll ow ng
each dose. Pimewas ot msiovef kastenquarss treatmant raeay edudsr Biosauiziglenq®0C prior to
assay. Pl asma ajj odj pi ne .and atarvastatin ncent rati.on re_assayed by
val i dat ed nmetR8d¥s>® %E@Feﬁ&?gfiwgﬁp@cﬁéﬁﬁ%{sg& &7‘8?&5’5 O\X@?‘iocﬁglgf ﬁ‘%@ed from
concentrat i 0RphA8RtR Cidk 28 AYCRANES HAS dTERL ManbiNedgata Resy Mithi®f ANOVA
of 30 log-transformed Cnax and AUC val ues were used to cal culate 90%

confi dence Whe®®POD1283 rAET¢.1 B0O2/ 02988 -31 intervals for the ratios of

| east - squares treatnment nean val ues. Bi oequival ence would be declared if

Lhe conf ! denRESUTR RS ofi@lnel Mot 36 k33.AL WAL AAbRIAG 204y Bk vast at | b

Cmax and A ased on og-transforned a, were thin the 80%to
125% range. &vRRd. Mzan Bidsthaalhadimadofy aoilBRtratet jileEigarastioarddipl et ed t he
study were eval uated. Mean plasnma concentrati onz. &ée) hlg%u trated in

Fi gures 5 anBh@macopgiccRemineiet YAUSs FasHmearzed iy dably e i“ZB¥ in Table

2. I ndivi dua%rb -Yol aﬁgg@tg@%%%gregblaﬁgrgr ated in Figures 7 and 8.

Am odi pi ne ased on I pI ne x and trmax val ues, the rate of
absorption follow ng adm nistration of 10-ng aml odi pi ne/ 40-ng atorvastatin
dual therapyAnlafipiies was simlar to that follow ng coadm nistration of

separate 10-ng apl odi pin nd 40- atorvastatin tablet,s. The difference
in rrejh t max val uggseg\ﬁgfn%g@mteh%ﬁggﬁl i tvggqes’éﬁ%lra?%gﬁ%hsf) g‘? gnce in mean
Cmax val ues Yapwik adhigiskati&Ods coifd Aebgipinertoany atorfBtationdn] thatapes Was
within the 80%to 125% bi oequi val ence range. Based on amnl odi pi ne AUC

val ues, the ®hienvaofimidpsiortpatifohowisielcommigistaden pf sppmis Bhmef  10- ng
am odi pi ne/ 4Q. o SO -gltg' orgg.&étir; Glre%pfhé @i?flﬁfetnge Y}@ﬁearﬂnggxl Bluds0 that
foll ow ng coadm M st rat i on oo separat e 10-ng am odi pi ne an
was less than 10 minutes. and the difference in mean Cmax values was 9%. The
15 90% confidence interval for Cmax values was within the 80% to 125%
bioequivalence range.

Based on amlodipine AUC values. the extent of absorption following
administration of 10-mg amlodipine/40-mg atorvastatin dual therapy tablets was
similar to that following coadministration of separate 10-mg amlodipine and

20 - 40-mg atorvastatin tablets. The difference in mean AUC(0-0) values was 3%, and
the 90% confidence interval for AUC(0-c0) values was within the 80% to 125%
bioequivalence range.

Mean amlodipine terminal elimination t% values were similar, averaging

approximately 51 hours.

Atorvastatin

12
h

. Based on atorvastatin Cmax and tmax values, the rate of absorption
following administration of 10-mg amlodipine/40-mg atorvastatin dual therapy
tablets was similar to that following coadministration of separate 10-mg
amlodipine and 40-ng atorvastatin tablets. The difference in mean tmax values

30 was less than 30 minutes. The difference in mean Cmax values was 5%, and the



20 40-ng atorvastatin tablets. The difference in nean AUC(0-o00) val ues was
3% and the 90% confidence interval for AUC(0-o00) values was within the
80% t o 128@o03loi2e3jui val ence range. Mean am odi pi ne t er m nRICTABI2A2088 | on
t'/2 values were simlar, averaging approximtely 51 hours. 25
Atorvastatin . Based on atorvastatin Cngx and tnax val ues, the rate of
absorption followi ng adm nistration of 10-ng anl odi pi ne/ 40-ng atorvastatin
dual t her apy 90%adsinStenogartesiahior {rmaxovalyestwasoyithimihed08otda Yo st rati on of
separate 10-@8) amlod%pi ne and 40-rng atorvastatin tablets. The difference
in mean tnax “VAfhedcs “less than 30 mnutes. The difference in nean

Cmax val ues was S5%asaih dtb6aM&i0ANA 118k, e bkieBO2f 4383 Bionfol2oviago conf i dence

interval for Chax values was within the 80%to 125% _bi oequi val ence range.
Based on at opdmitisitation a0t)wed aelodipinet Gangatervettatighdusd Bierany Jptsovdsng
adm ni gtrati Qn .of - LRI 40- 19 . py tablets
vas 55si m | P Ral RS AUAR A B RE | PR B b ST

am odi pi ne ang-rd0aB/aXhef vdstatlihg diffdteiesn mbae AdiCeopndes WasTEBH, AUC( 0- 00)
val ues was 10% and the 90% confi dence interval for AUC(0-co) val ues was

wi thin the 8684 the S0Yeaufidensgnicvel &rrceUCHhepe valnesawasnwohingabe 80%artot er ni nal
elimnation )t&?é(; val ues. were simlar, averaging 10 approximtely 14 hours.
CONCLUSI ON: SRSIRE21eneE TYR%t or vast ati n 40-ng dual therapy tablets are

bi oequi val ent to ¢gadaion Stdtattbeiindlclisgpaioat e eliedBveadrhiadiap] Heraan@d 40- ng
atorvastatin tablets. EXAMPLE 4 15 S| NGLE- DOSE Bl OEQUI VALENCE STUDY
COVPARONG A apprpiamarly &bhPiiSE/ 80- MG ATORVASTATI N DUAL THERAPY TABLET TO
COADM NI STERED 10- MG AMLODI Pl NE AND TWO 40- MG ATORVASTATI N TABLETS

PROTOCOL: A ' ' - - 0 ried out
: TUSEON: H ARl > mofitRYstéal cﬁf—&%‘?f Bl ”é?nﬁ 6 afe!
20 in 36 healt yevol uﬁt eers. @6 ovmmﬁg an Sovépr ni gt ufiast, gac es%’, ect
recei ved a bioequivalent to coadministration of separate 10-mg amlodipine and 40-mg

atorvastatin tablets.

EXAMPLE 4

15 SINGLE-DOSE BIOEQUIVALENCE STUDY COMPARING A 10-MG
AMLODIPINE/80-MG ATORVASTATIN DUAL THERAPY TABLET TO
COADMINISTERED 10-MG AMLODIPINE AND TWO 40-MG
ATORVASTATIN TABLETS |

PROTOCOL: A randomized. single-dose. 2-way crossover study was carried out
20 in 36 healthy volunteers. Following an overnight fast, each subject received a
single 10-mg amlodipine and 80-mg atorvastatin dose as a dual therapy tablet and
coadministration of separate tablets on Days 1 and 15.
Blood samples were collected before and serially for 168 hours following

each dose. Plasma samples were harvested and stored frozen at -70°C prior to

Q0]
(9]

assay..Plasma amlodipine and atorvastatin concentrations were assayed by
validated methods. Pharmacokinetic parameter values were evaluated from
concentration-time profiles by noncompartmental methods. Results of ANOVA of
log-transformed Cmax and AUC values were used to calculate 90% confidence
intervals for the ratios of least-squares treatment mean values. Bioequivalence

30 would be declared if the confidence intervals for the ratios of amlodipine and



single 10-ng am odi pi ne and 80-ng atorvastatin dose as a dual therapy

tabl et and coadm nistration of separate tablets on Days 1 and 15. Bl ood
sanpl es vwopa3pol2Bect ed before and serially for 168 hours folriiBew/0gss each
dose. Plasnma sanples were harvested and stored frozen at -70C prior to 25
assay., Plasma anl odi pi ne and atorvastafin concentrations were assayed by
val i dat ed nmet hods. Pharnacoki netic paraneter val ues were evaluated from
concent r at i anertvastetipCafaxlaad ANYC nanes pwd tomd og-lansfetniidinta, Resevithinof  ANOVA

of log-transfaormed ?gr?y and AUC val ues were used to cal culate 90%
confidence PHtRr\8I€ ¥R Ehe ratios of | east - squares treatnment nean

val ues. Bi oequi val ence 30 woul d be declared if the confidence intervals for
the ratios ORpeUlad: PaeokREe B3 Pdbrl% VIETédnBNE 2R3 udyaivervast at i n Cmax
and AUC val ues, based on |log-transforned data, were within the 80%to 125%
range. RESULsVatuaiat Meahphisme doficentratdi@ssubillisraedincrigerpPenddOt he study were

eval uat ed. an pl as concentrations are illustrated 4.n.Fi 9 and 10.
5 Phar%&cok:ﬁ@f?gcog%%gwgfne@%lvﬁ 16 A SUEUEY ‘illline{(;ﬁ#%'lfggr}é:&%?tﬁﬁaéi vi dual
Cmax and Alfgdvalioesirk ard illhsskddinadoires A gur 85 11 and 12. Ani odi pi ne

Based on aml odi pi ne Cmax and tmax values, the rate of absorption follow ng
adm ni stration of 10-ng anl odi pi ne/ 80-ng atorvastatin dual therapy 10

tabl ets was Amiedipinet o t hat fol | owi ng coadninistration of separate 10-ny
anm odi pi ne and t - : @tr@%:i t j in nmean tnax
val ues was | ess \t,%}f% QH%H%(? 1\sﬁ@ an dt?ﬁéﬁg%(?%%ﬁsé-r{%%a?ngﬁr?ggﬁggﬁnax val ues was
| ess than 2Rglowhe @¥incsoaidinddidenp atdodipine/Bom Cataxvavatindsaltbhgapy t hi n t he

80%to 125% bi oequi val enc\%ilr r]%e.. 15 Based on anti odi |q<§ AUC val ues, the
ext ent0 of ab%}blfiﬁt BrPp iy Bﬁgo FAhe RSP SR S_%qrf%ﬁ if'®di pi ne/ 80- ny
at or vast at i nygalpiddgidany 4oahb elosvadtsin 11| Bile differeR@tinfidanamiaRg _
coadni nistration of separate 10-ng anl odi pi ne and two 40-ng atorvastatin

tabl et s. Thevadliesfveasdersahdnnd mianesAuC e differentk ue siopp&maxsaluchaves 1e8%  and t he
90% confi dengce iptery for 0-.00 e S W.thi-n. 0% to 20 125%
bi oequi val errlfﬁﬁn ?(g’ngé? ah?é’ésﬁng@?%géinﬁ}lgrﬁ)él ﬁégrb%la%av\lgﬁlgf iwr%ts H"é f%{rill‘%t&%@ val ues
wer e sim | ary25ayBioaghingenc@ppiigexi mat el y 54 hours.

15 Based on amlodipine AUC values, the extent of absorption following
administration of 10-mg amlodipine/80-mg atorvastatin dual therapy tablets was
similar to that following coadministration of separate 10-mg amlodipine and two
40-mg atnorvastatin tablets. The difference in mean AUC(0-) values was less than
2%. and the 90% confidence interval for AUC(0-o0) values was within the 80% to

20 125% bioequivalence range.

Mean amlodipine terminal elimination t'2 values were similar, averaging

approximately 54 hours.

Atorvastatin
Based on atorvastatin Cmax and tmax values, the rate of absorption

following administration of 10-mg amlodipine/80-mg atorvastatin dual therapy

| ]
n

tablets was similar to that following coadministration of separate 10-mg
amlodipine and two 40-mg atorvastatin tablets. The difference in mean tmax
values was less than 30 minutes. Mean Cmax values were idefitical. The 90%
confidence interval for Cmax values was within the 80% to 125% bioequivalence

30 range.



Atorvastatin Based on atorvastatin Chmax and tmax val ues, the rate of
absorption 25 follow ng adm nistration of 10-ng am odi pi ne/ 80- ny

at or vast awor3@dueB3 t herapy tablets was simlar to that folPiConBomp2988

coadm ni stration of separate 10-ng aml odi pine and two 40-ng atorvastatin
tablets. The difference in nmean tmax valhues was | ess than 30 m nutes. Mean
Cmax val ues were idefitical. The 90% confidence interval for Crax val ues
was within the 80%ased or B taiseinydill@velues thaextenofabsownondolawing3

PCT/ 1 B02/ 02988 .-.34 Bas on atorvastatin AUC val.ues,. the e t_ of
absorption fd& Wtﬁﬂlonafg Oﬁ?%??igotdi%ﬂe/gbqﬁ%éﬁﬁv a tﬁ*l%gildﬂiﬂ?‘ue&@o{éh%%a‘?’%ﬁ vastatin
dual therapy shaipd:ab $hat@slovihgtdadinihtrhtiat off sehariei 100n € Rt pihs hidiwen of

separate 10-ng anl odi pine and two 40-ng atorvastatin tablets. The

di f f er ence i A0megatotGlatindd)ety.alheedifforsncein meandAEC{he) 9aus was 2 etk
interval for A - 00) . val ues it hin the 80%ta 125%_ bj oequiyval ence
range. “Mean élﬁeo?@a§f’%%§k’ﬁ‘c?§’rt?ﬁv\?ﬁsr g‘lﬁ‘-ﬂpﬁ%ﬁ' S Was VIt 580\%Y°e1 %1 | ar,
averaging a 'Jgp% 4 hours. CONCLUSI ON: Am odi pi ne

10- ng/ at orva@l%eta?in 8 ?%rgan ?jal therapy tablets are - 10 bi oequivalent to
coadni ni strati on dNMemegpenvattatin@rmipabetimicapomty: aaldest were 4initay, avgtagingst at i n
tablets. WO 03/01,12831?P /1B02/02988 -35 CLAIMS Wiat is clainmed is: 1. A
phar maceut i c&PPTOSHBUSY "I Fonpri si ng two conponents: (a) one conponent
conprising a granul ation of atorvastatin or 5 pharmaceutically acceptable
sal t s ther eofCONCIAUSIONI £ilddisihe d0-Mgo/&0rvaslakal80shd@uad gRdpytthistbtsfags s a pH
greater than 5; and (b) a second component conprising, am odi pi ne or

phar meldeut i c Ridequivateatiotwpdminigration of snapte APrangangladipinerandiwp ddrAg an

al kal i zi ng a%{%@g tatt{ﬁﬁ%blg_grrrs a pH greater than 5, wherein the two
conponents are Bconmbined to forma final conposition for a solid dosage
form



2. The pharmaceutical conposition according to Caim1l wherein the (a)
conponent is a wet granulation; the (b) conponent is a dry powder
conponentwoan@itke al kal i zing agent in the (a) conponent PETAB02/02988

bi oavail ability regulator and stability enhancer. 15 3. The pharnaceuti cal
conposi tion according to Caim1 whereinsthe alkalizing agent in the (a)
conmponent is selected fromthe group consisting of: calciumcarbonate, di
cal ci um phosphate, and tri cal ci um phespE¥Se. 4. The pharmaceuti cal
conposition according to Claim1l wherein the ratio of atorvastatin or a
pharmaceutically acceptable salt thereof to cal cium 20 carbonate in the (a)
conponent i s Whaut clkinfedtio: about 1:4 ww. 5. The pharmaceuti cal conposition
according to Claim1 conprising about 0.25%to about 10% am odi pi ne or a
pharmaceutically acceptable salt thereof and about 2.5%to about 20%
atorvastatinior a/ppearmacauicacainpositiaocempabing tealcompheanénf . 25 6. The
phar maceuti cal corrp05| tion accordin Lo d ai m 1 coggrl Sin about 0.5to

about 20 ng of anm(®di FPHECBPORENHEAR grenpiefon SEABTVARPEN 85+ wo

03/011283 PCT/ | BO2/ Ozgﬁémacgtﬁlcrah L&RbtaBREaRD Meteo? aRd E@ar%lépﬂltcluliﬁﬁdﬁg of
atorvastatin or a pharnmaceutica Iy acceptabl e salt thereof. 7. “The

phar maceut i cal corrposathabnng@gmt(ﬂha’qéom amfégma@rélmmm* @8dng am odi pi ne
besyl ate and atorvastatin cal cium ha i tion
: &6& (<:i Hvé)ogeq:t cogarlslg6 10 1”%%%9@3%@4&&131@%

according to d ai Fhar i on m t he

group consi sting of. Q@&b%&t@lth ﬂxeﬁs’é)lf@hdléfba@leﬁ&cﬂ@dmwen alidlizing agbnpi ne
besylate, 2.5 ng active; atorvastatin calcium active and anl odi pi ne

besyl ate, 2.5 ng acti ket formserRFAsreater Hag b @ihﬁ?ﬁn‘é‘{?t}‘f@ CaEPPYRISHE anl odi pi ne
besyl ?E)(?’nez' 5 My acti \égrgbm%d% frr}ﬁaasﬁx?atl c5'm§ ﬁb#’fﬂr aAsg oGt gdﬂ% and

am odi besyl at e, ator In ca cium 80 ng active and
anl odi pi ne besyl ate, 2.5 ng active; atorvastatin calcium 5 ng active and

am odi pi ne syI att_® pgx x%acgc{lca\fgomp t%nvﬁ%{brgi?ﬁﬂo(@i ﬁﬁli'@he%eg {8 active and

anm odi pi ne yl a orvas i*h cal ci um active and

anl odi pi ne besyl at(g) compBeRtCb bWt glkbuRtion; \/thS(lf)tcbﬁ1p0ﬁérﬂl13Jairdry4ﬁwralgr active and
anl odi pi ne besylate, 5 ng active;
component; and the alkalizing agent in the (a) component is a

bioavailability regulator and stability enhancer.

15 3. The pharmaceutical composition according to Claim 1 wherein the
alkalizing agent in the (a) component is selected from the group consisting

of: calcium carbonate, di calcium phosphate, and tri calcium phosphate.

4. The pharmaceutical composition according to Claim 1 wherein the ratio of
atorvastatin or a pharmaceutically acceptable salt thereof to calcium

20 carbonate in the (a) component is about 1:1 to about 1:4 w/w.

W

The pharmaceutical composition according to Claim 1 comprising about
0.25% to about 10% amlodipine or a pharmaceutically acceptable salt
thereof and about 2.5% to about 20% atorvastatin or a pharmaceutically

acceptable salt thereof.

[N
w
(@)

The pharmaceutical composition according to Claim 1 comprising about

0.5 to about 20 mg of amlodipine or a pharmaceutically acceptable salt



atorvastatin calcium 80 ng active and am odi pi ne besylate, 5 ng active;
atorvastatin calcium 5 ng active and am odi pi ne besylate, 10 ng active;
at or vast aworspad283 um 10 ng active and anl odi pi ne besyl at @CTAB21a9%8Ct | Ve;
atorvastatin calcium 20 ng active and anl odi pi ne besylate, 10 ng acti ve;
20 atorvastatin calcium 40 ng active ang. anl odi pi ne besylate, 10 ng
active; and atorvastatin calcium 80 active and anl odi pi ne besylate, 10
my active. 9. A itsr¢nddnd eboylehtrdboyt gg%phapfm@masﬁaﬁalor@onposi tion
conprising: [A] atorvastatin nul.ation conprising: 25 Step (1) -

di ssolving a surf@& @%F'iu{fgh%ﬁﬁ%i’%irbﬁe s(ﬁht%é ®4hd adding and hydrating a

bi nder: Step (2) - mxing atorvastatin calcium an al kalizing agent that
forns a pH greateé, thﬁm 5, a. fLI I er/qi luent .. a fi 1I.er{di | uent /

di sintegratifg ageft Phaceiifes compesiuanasePdigede Glamy! PREIRS i ng 30
appar at us; WO 03/ QLiRB3nPEHI RO PRIBstard Zal§usP (3) - granulating the
powder mx fromStep (2) with the solution fromStep (1) in the

granul ati ng apparatus; and Step (4) - drying the granulation in a drying
appar atsus.  [gB] Arhi BRbm {05 AL RFhsRRITREESHAG to @1§ﬁﬁpc&rﬁbﬁs—in§9@5kw

am odi pi ne besylate, a filler/diluent, a disintegrating agent, and a
glidant to the atocombmanon seleptethinbmtthogroup Spwspsti@)of- passi ng t he powder

m xture through a mll; .and Ste 3). - blendi,ng the m.l]ed_powder m xture
Bnd & Tubri cact ng PR eAe R P mdrt v PPy Pdrr e et s T Eien
pharmaceutical 10 agevReshichieinh a0 Bg salvednd agdaEpie badylde, 2. Anfthativ@ceut i cal
conposition conprising am odi pi ne or pharnmaceutically acceptable salts

thereof and at or vawresiainsplepimaifans attiveant prdedipige bdateshd me acHEgeof and
a carniser containi,pg, @%ﬁi{x@lrcﬁuﬁ,%r}ngg%}f\@ta?h ra}nrlrcpdihan 'bg%dat nflé ol dgggadants
ptotal | npuritres

from atorvastatin and not nore’than 5 and/ or
degradant s from asalobdisptinealehungr§0shgaae ant azdédipebesiiat) A2 mgudtiveli ty for
24 months. atorvastatin calcium, 5 mg active and amlodipine besylate, 5 mg active;
atorvastatin calcium, 10 mg active and amlodipine besylate, 5 mg active;
atorvastatin calcium, 20 mg active and amlodipine besylate, 5 mg active;
15 atorvastatin calcium, 40 mg active and amlodipine besylate, 5 mg active;
atorvastatin calcium, 80 mg active and amlodipine besylate, 5 mg active;
atorvastatin calcium, 5 mg active and amlodipine besylate, 10 mg active;
atorvastatin calcium, 10 mg active and amlodipine besylate, 10 mg active;
atorvastatin calcium, 20 mg active and amlodipine besylate, 10 mg active;
20 atorvastatin calcium. 40 mg active and amlodipine besylate, 10 mg active;

and atorvastatin calcium, 80 mg active and amlodipine besylate, 10 mg

active.

9. A method for preparing a pharmaceutical composition comprising:

[A] An atorvastatin granulation comprising:

o
W

Step (1) - dissolving a surface active agent in water and adding
and hydrating a binder:

Step (2) - mixing atorvastatin calcium, an alkalizing agent that
forms a pH greater than 5, a filler/diluent, a filler/diluent/
disintegrating agent, and a disintegrating agent in a granulating

30 apparatus:



11. A pharmaceutical conposition conprising am odi pine or pharmaceutically
acceptabl e salts thereof and atorvastatin or pharnaceutically acceptable
salts theweoB/an83 a carrier contai ning not nore than 0.5%pcfi/1BoX@agsound 20
sel ected fromthe group consisting of:

5- (4- Fl uor ophenyl ) - 2. 3-di hydr o- ( 3, 6- di hygr oxy-3-(1- net hyl et hyl ) -

2- 0xo- 4- phenyl - 3-[ (phenyl am no) car bonyl ] -1 H-pyrrol e-|-heptanoi ¢ aci d,
(2R-trans) - 5- (4- FI uor opheitgm §3) 2 granuipsing yhespdyydey mux frogh Pligey) with the

2- (t et rahydro-4- hyd - 6- -2H ny -2-ylyethyl]- ] le-3 25
o boxan de: and 3 [OMER AN ST e 2R et du e '
-oxopropyl)-N, 3- di phenyls»[gp gp;l-ﬁ@ﬂgg:ﬁfekg@mtdﬁ;inafd&ﬁhgapmagg at 25C/ 60%

relative humdity for 24 nonths. 12. A pharnaceutical conposition
conpri si ng ani odi PBheAdmapfeamytsiencPBaIsPe: 30 acceptabl e salts thereof and

"38 sabie thereol and a cart ey SoBEE SRS RRVHL SHRRERS. of "o conpound

-38 salts thereof and a carr

sel ected from the grodipinteghsingtabég, afd a glidant to the atorvastatin granulation;

2- (2- Ami no- et hoxymet hyl ) - 4- ( 2- chl or 0- phenyl ) - 6- et hyl .

pyri di ne- 3, 5- di car boxyl i SteR (4 -Pagsing ihe pevder BixEe I%’Pu%}é? gl apdy 5

6- (2- Chl or o- phenyl ) - 8- mat%qé(ﬂ (32’-%le@din@'tﬁ@ﬁﬁl@éﬂyﬁﬂfegﬁlﬁﬁupe'and a lubricatin
I'c aci d 5-ethyl

benzoxazi ne-5, 7- di car boxy ester 7-nethyl ester; after
storage at 25C/ 60% r edgahi ne tlenviedida §ffdrdm v@aormiythiended pharfimsewtral maceut i cal

corrpo?i tion according to d ai m 1 c(gndt(fi ning not nore than 2.0%total
i npur itPi es and/ or dedtFRRTOMPRFUIGHVIEE R and not 10 nore than 2. 0%

total inmpurities and/ or degradants from am odi pi ne after storage at

25C/ 60% relative humdity for 24 nmonths. 14. The pharnmaceuti cal ..c osition
accor di ?\g tol® ai ﬁﬁﬁqaﬁ?%%‘é&lf?‘é‘ﬁ?%‘?ﬂ C%’Fpnsén%‘"ﬁ‘&]jogames‘lff ?‘Fﬁu??agﬁangi na

pectoris, atheros 9&&@9@1@%@1@@1@#&5{1% atPHRSAELHSHRRnadRE cAPRCEHRbIdeN a,
and/ or hyperchol esterolema, and to 15 treat a subject presenting with

synpt ons of car di satsthakef ang a carrigrcofitemingoiit avarg thaa Whitalpepuiidesef fect in a

mammal conpri si N9ada/ ort &%{a%ggtlél tfrlo(r:nagtlo}/vagtfa{ir? GLd N& RER Y ?}o tgtgf i?r%n'u%'ti@? or
phar maceutical |y :
15 and/or degradants from amlodipine after storage at 25°C/60% relative

humidity for 24 months.

11. A pharmaceutical composition comprising amlodipine or pharmaceutically
acceptable salts thereof and atorvastatin or pharmaceutically acceptable
salts thereof and a carrier containing not more than 0.5% of a compound

20 selected from the group consisting of:
5-(4-Fluoropheny!)-2,3-dihydro-f.8-dihydroxy-3-(1-methylethyl)-
2-0x0-4-phenyl-3-[(phenylamino)carbonyl]-1H-pyrrole-1-heptanoic acid;
(2R-trans)-5-(4-Fluorophenyl)-2-(1-methylethyl)-N,4-diphenyl-1-
[2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)ethyl}-1H-pyrrole-3-

carboxamide; and

[0}
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3-[(4-Fluorophenyl)carbonyl}-2-(2-methyl-1-oxopropyl)-N,3-
diphenyl-2-oxiranecarboxamide;

after storage at 25°C/60% relative humidity for 24 mohths.

12. A pharmaceutical composition comprising amlodipine or pharmaceutically

30 acceptable salts thereof and atorvastatin or pharmaceutically acceptable



acceptabl e salts thereof and a therapeutically effective anount of

atorvastatin or

phar maceutically acceptable salts thereof and a carrier

20 unit dweagwifes m and a contai ner for containing said desagBo¥aoss
containing not nore than 2% total inpurities and/ or degradants from
atorvastatin and not nore than 2% totalygnpurities and/or degradants from
anl odi pi ne after storage at 25C/60% rel ative humdity for 24 nonths.

10
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14.

salts thereof and a carrier containing not more than 1.0% of a compound

selected from the group consisting of:

2-(2-Amino-ethoxymethyl)-4-(2-chloro-phenyl)-6-methyl-

pyridine-3,5-dicarboxylic acid 3-ethyl ester 5-methyl ester: and

6-(2-Chloro-phenyl)-8-methyl-3.4.6,7-tetrahydro-2H-1,4-
benzoxazine-5,7-dicarboxylic acid 5-ethyl ester 7-methyl ester;

after storage at 25°C/60% relative humidity for 24 months.

The pharmaceutical composition according to Claim 1 containing not more
than 2.0% total impurities and/or degradants from atorvastatin and not
more than 2.0% total impurities and/or degradants from amlodipine after

storage at 25°C/60% relative humidity for 24 months.

The pharmaceutical composition according to Claim 1 for the treatment of
a subject suffering from angina pectoris, atherosclerosis, combined
hypertension, and hyperlipidemia, and/or hypercholesterolemia, and to

treat a subject presenting with symptoms of cardiac risk.

A kit for achieving a therapeutic effect in a mammal comprising a
therapeutically effective amount of amlodipine or pharmaceutically
acceptable salts thereof and a therapeutically effective amount of
atorvastatin or pharmaceutically acceptable salts thereof and a carrier in
unit dosage form and a container for containing said dosage form
containing not more than 2% total impurities and/or degradants from
atorvastatin and not more than 2% total impurities and/or degradants from

amlodipine after storage at 25°C/60% relative humidity for 24 months.

in



