-1- PHARMACEUTI CAL COMPOSI TI ONS OF AMLODI PI NE AND ATORVASTATI N FI ELD OF THE
| NVENTI ON This invention relates to pharmaceutical conpositions conprising
5 am odi pi ne and pharnaceutically acceptable salts thereof, and ‘
atorvastatin and pharmaceutically acceptable salts thereof, and a process
for the preparation of the same, kits containing such conpositions, as
wel | as nmethods of using such conpositions to treat subjects suffering
from angi na pectoris, atherosclerosis, conbined hypertension and

hyper | i pi dem a and/ or PhjravieioR€51@A D ICONMBOSITI A0S TF pnéBODSPINEECt S
presenting with synptons of cardiac ri-sk includi%g human subj ects.
BACKGROUND OF THE | NVENTI ON The coft@4TORVASTATI

3- hydr oxy- 3- net hyl gl ut aryl - coenzyne A (HMG CoA) to nevalonate is an early
and rate-limting step in the chol esterol biosynthetic pathway, This step
is catalyzed by the enzyme HMG CoA. reductase, Statins inhibit 15 HVG CoA
reduct ase fromcatal yzing this cliidr &FafHE BSVERNEHONt atins are

Col l ectively potent lipid | owering agents. Atorvastatin cal cium disclosed
in United States Patent No. r, 273,995 which is incorporated herein by

reference. is currehisyinsokidnaslales pb piifubdeutian dignidi&tiorsempgiging name
[RA.1?.9.p=)]_7 (' iJuoropltenvlj-[3.D-dihydr xyy i -nmethylethyl) 2C

3- phenyl 54- [ ( phraindining A eharmapsHtically aqeepiahlslsalts thereqdt anitbatervagtpién e ci um
salt (2:1) trihydr . r Lar i .
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inhibitors of ke, ChAcsesiuiiicasieh cAiipssitbns, a8 aeNashadthadsadheingrudts a pot ent
lipid lowering compound and is thus useful as a_hypolipidemc andlor 5
hypochol est er oFBRRASIERIEH reRyupisg s Tedn PEPBRNSNIFRISIOTHS, B9EraYgIosithi ch i s
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i ncl udijpg treat subjects presenting with symptoms of cardiac risk, including human subjects.

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

15 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)-B.5-dihydroxy-5-( 1 -methylethyl)-

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

trihydrate and the formula



trans ()-:5-(4-fluorophen yl)- 2-(1-tnethylethyl)-N,

4- Bi phenyl -1 -[ (2-tetrahydro-4-hydroxy- 6- oxo- 21-

1- pyran-

102-yl)ethyl}.. I H pyrrol e-3-carhoxarnide. United States Patent Nunber
5.273.495, which is herein incorporated by refer ence, discloses the
enanti omer havi ng the R formof the rig,-opene d acid of r, <<ns

-6-{4-fluorophenyl I ? { 1-ne ItvIetI yl)»1 i,

4-di phenyl -i 4(2-tetrahy

dro- 4-hydroxy-6-o0xo0-2l.-pyran-"2-yl)etiey 1 11-1- pyrroi e- 3- car boxat ni de,
ie, [R(R,R)]- " S {4-#7uorop ien; lii.5-diirydroxy-5-(i-nethylethe 11 ;
pher:yl 4-[(~ heny' atninc)- ca bonyl) 11--pyrro| e- | dhepi anoi c aci d which is

atorvastatin. United States Patent I{g{gnberHOS
5,103, 024; 5,124, 482; 6,149, 837%,,.5, ] 251%%.
5.280.126; 5,397, 792; 5.342,952:5.298.

.080; 5,097, 04
9245, 047 537?48 793;
A

4;5. 470. 981; 5. 690;

5.489. 691; 5, 510, 488; 20 5.998. 68=: an¢ 6,087;51:, whi ch are herein

i ncor porated by reference, di sc g ari ous processes and key
rystalline forns of; atorvastatin

t Nunmbers 5, 969. 156 and

“efgrence. Stable or al

re disclosed in United [States Patent

i nt ennedi ates for| prepari g& T
calcium are discl psed i St at/es
6121, 461 which arg herein cor porat e
formul ati ons of atorvastatin cal ct

Nunbers 5. 686, 104/ and 6, 126, 971. AM-0di pi ne and rel ated di hydrjopyri di ne
conpounds are disclosed in United States Patent Nunmber 4,572,909, which is

incorporated herejn by reference, as potent anti-ischem c and

anti hype:tensive ggents. United States Patent

Nunber 4.879, . 393, which is

i ncorporated herein by reference, discloses 10 anl odi pi ne benzénesul f onat e
salt ((also ternmed am odi pi ne besyl ate). Am odi oine and an1odipine

hesyl ate are potent and Iong Iaialng cagﬁlun1c
am odi pi ne, an odi pi*HEY ERG

nnel bl ockers. ~ such,
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as anti -

potent lipid lowering compound and is thus useful as a hypolipidemic and/or

5 hypbcholesterolemic agent.

United States Patent Number 4,681,893, which is incorporated herein by

reference, discloses certain frans-6-[2-(3- or 4-carboxamido-substituted-pyrrol-

1-yhalkyl]-4-hydroxy-pyran-2-ones including frans (£)-5-(4-fluorophenyl)-
2-(1-methylethyl)-N. 4-diphenyl-1-[(2-tetrahydro-4-hydroxy-6-oxo-2H-pyran-

10 2-yDethyl]-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 ing-opened acid of

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

4-hydroxy-6-0xo-2H-pyran-2-yl)ethyl]-1H-pyrrole-3-carboxamide, ie, [R-(R*,R*)]-

13 2-(4-fluorophenyl)-p.8-dihydroxy-3-(1-methylethyl)-3-phenyl-4-[(phenylamino)-

carbonyl}-1H-pyrrole-1-heptanoic acid which is atorvastatin.
United States Patent Numbers 5,003,080: 5,097.045; 5,103,024; 5,124,482;

.._A
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.149,857; 5.155. 251:5.216.174; 5.245.047; 5.248.793; 5.280,126; 5,397,792;
342.952: 5.298.627: 5.446.054; 5.470.981; 5,489,690, 5.489.691; 5,510,488,

20 5.998.633: and 6.087,511, which are herein incorporated by reference, disclose

various processes and key intermediates for preparing atorvastatin.



i schem ¢ agents. Am odi pine and its pharnmaceutically acceptable acid
addition 15 salts are also disclosed in United States Patent Nunber
5.155,120 as having utility in the treatnent of congestive heart failure.
Am odi pi ne hesylate is currently sold as Norvascu . Am odi pi ne has the
forrula H CH | N CH2OCH.-,CH NH2 Y f CHO 3 CO CH/CH (©0603S O -C |
Atherosclerosis is a condition characterized by irregularly distributed
lipid 20 deposits in the intima of arteries, including coronary, carotid
and peripheral arteCrgsalliAl fiemestheraisttincalchnatye diedodeddhdfdne States
(hereinafter termed "CID". accounts for 53%of all deaths attributable
to a cardi ovasRerrirNenbers 5.968D S640€ Gull 46l g¥hige arel Reregn 81q9aperaled Byut  S50- 560
billion) of the tal United States cardiovascul ar heal t hcare expenditures
and about 6% of" the overal | national 2 medical bill each year, Despite
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vel | - known t hatpiteth$iiels PatenBNDMbef 3 XY2 509 wideh it ias@pbidda eakif byeduct ase)
are effective in lowering the |evel of blood plasma chol esterol,

especi al | y | owetkeensiet §5 palgh pRbtiedhemicans] @dhgpertensive peeray. Unied@tates Br owne
and ol dstei n,; New.Engl a J nak.oi.' . . fv. edicine.. 1998 :305(9):515-5
7. Tt has. ndtBLORORd 2uoCian Shichs st SerBl R snE T itis
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Simvastatin Survival Study G oup. Randonmi sed trial of cholesterol " |owering
in 4444 pati erand afplo@ipinsrisadply e ppienidinddanglasting cdeiamdtheant dnockSirmAsst at i n

Survival Study, ancef ., 1994: 344; 1383. 1, 389: and herd I . et.al.,
preventon of <ebraiedBES kI REs B B puoiaRle iR S i

hol est er ol e additRe sahgbpatlodindBdveaiiiliMeal &itheperdd9heagadntt 30d ad 3R7) . 15
Angi na pectoris is a severe constricting pain in the chest, often radiating
from the precdfdicting egenihémlefipingrangitieathagmereytiomlytaseentelle agidmdddianen

angi na ;s
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salts are also disclosed in United States Patent Number 5.155,120 as having utility
in the treatment of congestive heart failure. Amlodipine besylate is currently sold

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

CO,CH4CH,4 + CgHgO3S
Cl

Atherosclerosis is a condition characterized by irreguiarly 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



pectoris is due to ischeniia of the heart and is usually caused by coronary
di sease. Currently, the treatnent of synptonmatic angi na pectoris varies
significantly fromcountry to country-in the United States, patients who
present RED with synptomatic, stable angina pectoris are frequently
treated with surgical procedures or Percutaneous' Transl um nal Coronary
Angi opl asty (PICA). Patients who undergo Rl CA or other surgical procedures
designed to treat angina pectoris frequently experience conplications such
as restenosis. with deresheddxiasomayd deg thaapf, €3 Bdesizinhelic msstaostosd edugs m
proliferative response to _angioplasty-induced 5 trauma or as long-term
progressi on of of AeathimEiedduiter Ye'ee process in both graft vessels and

angi opl asi i ed segnent. i . [er=t i

Vol vee the use of HEPASREPIRATRL e IRRRRANR o B ATHBRREEMENS 1o
or nore of theif olel@bing atlehresiessis. ek avdl-lagioat hat hihitirtest RAgdreal-ci um
channel bl ockers. Mst, if not all, of 30 these patients require therapy
with a | idpid | eveethrkglageicoenzyms|A redpr@sped MongloA cHBttasy ercoiffertive st i on

Program ( 7~NCEP) . r ecogni z tients xi sting. ry..artery. di sease
as a speci al cra\g‘?%etgﬁil‘srvi%?l P@S&‘r?%léglfl?/éfl%ﬁn%@zféﬁi‘fgm%l_fypk@;%élﬁhﬁf?%em
r*uriodi}line bBrbipgero? (IPDEVE))in MO Rriodmadrd Gelghei, NehEmpddnabusnaidrh
exertional angi na pectori sp%)r educi ng Total Peripheral Resistance, or

afterl oad. whiM@diaiedJ@8%:5 S48l pr mewphesH getabhsigd thaidowgranar di al

oxygen demand i rtd cul ar._ | evel of exercise. ..l lentswith
vasospastic anghlraegé‘é@g?fitférfas@9"&%%“2’8?6’!“28“?? sryg-&%ﬁ ddsee%%é;@%er g‘t"e o bl ock
constri ghi on apdaridiksidreSihfiasatilBa6.aydiSaldyoZ)@eNR sxdphived tridl bh&iolesterol
arnl odi pi ne has been shown to increase nyocardi al oxygfn supply by

di | ati ng the cbrommeyngifeppiéants vheproaps vartidiegerinbd fcasgbryigns wit h
hvperli pi dem acand t L der t AR QL ok Iy SKq.f s for

devel opi ng cargl%‘(’:asgai%élgsau?gﬁﬁll stﬁéi{@yfgfﬁgrlggﬁlgﬁﬁﬁsf rlljg%vaggtssg'e@%lerr%i]'ac
events. This ckiugl erdvegiof of t@kndrastar Siskase pailepra adtitin iduged Witk common
mechani sm Further, patient conpliance with the nmanagenen of hypertension

. h - . t -
i s general |y bbYResghoiessgiolsatindYit Liogfprd dereaake/tMedigyer 19551d6mi381-1307)-woul d
therefore be advant agg r L&nt.s e & Si i ¢h
troats 'Both of i noogehpnit frished LBl rRri ke pRah oY Sl BhARAIE
mul tifactori al frdinskapeecordiwvitc hetlbf shadd eteandelovnantle $efv e, ftearaghfal ect ed by
the lipid profile, the presence of diabete and_the sex of t he subject.

I nci dence is aP%ePriys élefé%lssvr%'ﬁeﬂhﬁfdw&ﬁ&nﬁ& ESUGBHCAIEE DK COTRABBY €Ity
which is secondary &Qngﬁtﬂfﬁrtﬁ«?ﬂédﬁggm oﬂg@?&hﬂ&%oﬁﬁ’@e‘%ﬂﬂ&%ﬁ@? risk of

coronary heart disease, 1T IS I nportan 0 manag€ the entire risk spectrum
For 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-ierm proliferalive response to angiopiasty-induced

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

(R
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vessels and angioplastied segments.

The symptomatic management of angina pectoris invoives 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
Cholestero] Education Program (NCEP) recognizes patients with existing
coronary artery disease as a special class requiring aggressive management of

raised LDL-C.



2f ? exanpl e, hypertension intervention trials have failed to denonstrate
fill normalisation in cardiovascular nortality due to coronary heart

di sease. Treatnent wth cholesterol synthesis inhibitors in patients with
and wi thout coronary artery disease reduces the risk of cardiovascul ar
norbidity and nortality. The Fram ngham Heart Study, an ongoi ng prospective
study of adult nmen 25 and wonen. has shown that certain risk factors can
be used to predict the devel opnent of coronary heart disease (.see WIson
et al., firm J. C audiodipipe he’llﬁéSto,ﬁ@(e’bﬂ)ﬁy@ﬂ:&xﬁiﬂ%}uemﬂh@%ﬂiieﬁﬁ@timS i ncl ude
age, gender, total chol esterol |evel h density lipoprotein (i-I1DL)

| evel , systol i EXBleeR] aﬁﬁ@éﬁﬁ@“séb’d‘%ﬁ%tr’t rﬂ@eralég B8ec. ionebedadnce,

and cardiac enl gr geBpt es(ﬂ]legtfaE gﬁ'{ ROk Gk ta%@ﬁ% ?{?@ﬁ%ﬁ %\éﬂ,en demanc} at

el ectrocar di ogram ec ocar am or- en ar ge

Cal cul ators aafly patipulagleselcatxersdel h ek avitianmam@epdistc aggiaa potibdiyari at e
logistic function that allows cal culation of the conditional probability
of cardi dvascupafodsriaphas beemrlsgongisaiad i Magh eenstridipsedddhuseseperd ence with

coronary art er JOA SR e PRl G R7F LIy Aublitii AR RSRR RS \ Dl o

i nci dence rat emybadigial bkgtnlsagplytiyadilatindttieorgieataeriéhan 80% over an
arbitrarily selected 6-year interval. However, these rates are typically

| ess than 10% and r @ty@PVeIE@@efé%HU&B% F‘Pﬁxh%hwéhdlmsﬂmdﬁ%#éﬁ both agg ar nsch et
al ., Journal I: #mgg% b‘é%{_}bggﬁ}\e%@toré fo?%?w I%B cd1§§ase %ﬁfﬂilatgl scl ose

t he use of caIC|u neI i nclu

at her osalper osi fesulfi@tin kéfeyeanediaé bvdnte ThEUuggRet 5 @m fatﬂ@esr Ryoleafigsi s can
be treated wth a conbinati on of amnl odi pi ne and a | i pid | owering agent.
Human trial s haNeto aIERROR w&@ @aﬂei Knrihenadtient orediaass WHAES Bemgement

effects in theelfﬂ)&l%hgﬁ%q ?raﬂ r%!ﬁa gﬁa?‘%ﬁl p(‘ri]xﬁéha%cle%ﬁ{ eﬁﬁae enfia it

Lichtlen P.R i ogra progres coronary

artery diseas ewbyldﬁhéreﬂlr@bﬂedvdnmgeehs for POSGLS o lﬁvéh&%cléthbﬁapyaﬂﬂchlﬁéaﬁﬁ s D.
et al., A controlled clinical trial to assess the effect of a calcium
channel Mocker P@R of HESHEYWH@¥S on of coronary at heroscl erosis,

Ol oul ayicon.  1990; 82,A341093) il el Y 285 9% £0le MR i 1 02 15

di scl osesS t hat certal n st atins. 1nc at or va dem c
agents and asamiueherdyeras@iadd bntHerlpad pmdjlfanhlepms@icerotﬁﬁiabeted uee nige &k al .

cal ci um channe?! e PUTKET Se4ER ST AP GESERA D P aot &UHLERETGIF |1 pi et
| over i ng_agent gygefirébhy WidiBModdhy fodchangod. Mo Reddhdruny sl fHeQPsU Y,
pravastatin. O'ekhov ét al., Cardiovascular 20 Drugs and T¥1er apy,
1: 350, discl osef qormlamshemdlafrﬂsgdt pi impoitantdomirinagt therentivd ok $mla®naﬁqrn for
the tr eqb ment ggam%ﬁ h%&g? eln%\lron 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 I'ramingham Heart Study, an ongoing prospective study of adult men
25 and women, has shown that certain risk factors can be used to predict the
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 easijy 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



i nternational Published Patent Application WO 99/11-259 di scl oses

t herapeutic conbi nati ons conprising am odi pi ne and atorvastatin. Thus, it
is desirable to be able to adm nister these two pharnaceutical agents to a
patient in 25 need of dual therapy. Furthernore, it is even nore desirable
to be able to adm nister both of these agents in a single dosage form
Therefore; it is an object of the present igvention to provide a stable
dosage form having good bioavailabiiity. It is a further object of the

pr esent inventpmmcnﬂﬁmgthdEmanmtmhheudgnmemnéunomﬁyhnhqmdke%ekSLoﬁm

t d/ Gt d t hat d t d/
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singl e dosage f is stab oaval 'ty equival’ent to

adm ni steri ng e@@hyplbﬂrvalpgsuhmla?ganti rirelyeersepdd Hitoen niendosldajés trowomeand
contains vein' |lowlevels of g}nurl ties_and/ or degradants despl te_ the
2

known i nconpati bi | i t Keampdehelen/ouriad @f Hurics FAmgriabendPatSuppisUMial oF 1
HE | NVENT | QU A&%ﬂrgét'ﬂgwﬁoftc%? 1ur'nrcﬁﬁm?e§ B?o%iex%f m{:ﬂﬁ rg]zﬁﬁﬁﬂip:?é“(g%éton Is a

phar maceut i cal sing two onhe conponent

conprising a grﬁhelﬂoéé]tr@msdfhaatﬁéﬁéasd Airibar mggeab&xamaﬁetﬁsbwddls/ca@mmaml e
salts thereof and a.carrier including an aI kal i zi.ng agent that forns a pH

greater than 5:WHha@ compinatienebamiedinpeaahe | ipshioriesing gea Bumpn iealppave
phar maceut i cal '%ﬁt n@&%ﬁf& § 3R R, Ha[%cic %&{] Rl \Agﬁ‘é&é ﬁ{tthg%%%&?'én?gfa”
atl . t erein e TW

al kal i zi ng agent - orns a p greater

conponent are eeiyhitieckcledotid lesiona(ske 8., Idongrest. Ri enlf Retaadapiid dosage
form =i second aspect of the present inventign is a nethod for preparing a
phanui aceut i cal angorgseiit P@Ereé%iﬁﬁpf§¢Tﬁ§afy135‘€[%]i15%$e§b’d’rlf¢§§%‘% ilAnedtanul ati on

compri sing:  Stefdolss 955994 Yl PyhepUb! A%, ACL NS89k HAL L AT

addi ng and hydrating a bin N Xi ng atorvastatin calcium an
al kal i zi ng agendffdchafa E20¢in® c@apﬂ:tl:bﬂlg:rkeabmhetmagrpsﬁon af dorbhay /atheraselerdsis, a
file:/diluentidisintegrati i Si i i

g g _and aglsmte ra\&ola&]gba%ent in a
granul ating appal&¥/ador. $paps:3940- ]8?%MH§F RiptesHelss SHiHOH! & Step (2)
with the sol u“&ch{ﬁleﬂa?E&?au( ;%uw um@dlga%%a@wgm%@g@mﬁuém,%@nétaﬁe (4)

- drying the granulation in a ryrng appar at us
as such are useful in treating atherosclerosis. J ukema et al., Circulation,

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 (wo pharmaceutical agents (o a patient in

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

1o
w

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 (he 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



25[B.; A final fornulation conprising: Step (1) - adding am odi pi ne
besylate. a fi,ier/diluent, a disintegrating agent, and a glidant to the
atorvastatin fornulation: Step (2) - passing the powder m xture through a
mll; and Step (3) - blending the mlled powder m xture and a | ubricating
agent in a blender to afford a unifornmy bl ended pharnmaceuti cal
conposition for a solid 3f1 dosage form A_third aspect of the present
invention is a pharmaceutical conposition having- |ow levels of _
degradati on prasdugd orandideontaipuvdryiles levald sflirdpuraspasd/ondesrivanprdzsgin
invention is a nmethod of using the pharnmaceutical conpositions to treat
subj ects suf f ePf K§OWVBARROHITGH mﬁééﬁlé}FF%?I%&déﬁlﬁélaﬁgaoé\’%&aﬁ@; combi ned
hypert ensi on and hyperlipidem a and/or hyperchol esteroienma, and to treat
subj ects presenting with synptons of cardiac risk, including; human
subjects, Afifth aspect of the present invention is a therapeutic package
or kit suitable for comrerci &UMMARYIpHEIMNYENTEONt ai ner and a
pharmaceutical 10 conposition having |ow | evel s of degradation products
and/or inpurities. DESCRI PTION OF THE DRA', tNGS The invention is further
descri bed by the fohtawdinglyntelfirs dsperg o€ enptest invhnttdn rsef grrhaceuthieal
acconpanying Figures 1 to 18, short particulars of which are given bel ow

15 Fi gufe 1 MSRHPOMUSBICAMRESHE AV REOTPREE Y ration-tine profiles fol | owi ng
coadmi ni strat ggp of o alady %?i@ir@%d%;&r%lﬁ@orﬁ&ﬁtgﬁﬁ%tﬁﬁﬁ prtablets (closed

synbol s) and 5-ng amn odi pi nel 10- atorvastatin dua erapy tablets (open
synbol s). Upper anchhaovereupeaipl mcepteblk isneahemnilarskeatarriogaciudihng an pl ot s,

respectively. 'O Figure.2 Mean atorvastatin plasma copcentration-tine
brofi1es fol | owi ng SEAZilt 3Eat Pt PGTA8F SEHE" PRR At 8] pi ne and 10- t ng

atorvastatin {gpl etﬁ&&ﬁ@@&%ﬁ%&ﬂ@)m@@%&{iﬂe hIREhRE ARy T

atorvastatin dual therapy tablets (open s). Upper and |lower panels
are |inrdar and semactamale sditsitberpbiotrgl a careepectiidued an alkalgumgea@nitidi vi dual
am odi pi ne Crax val ues follow ng coadn nistration of n, am odipine and
10 ot or vass at | HORBbE B VHEHBFS ORI R DE L ot Pl ABC B RIg (o

atorvastatin dual tighamhat ah§dstidn@shkolid Askayt dyal. subject and nean
val ues represented by circles and triangles. réspectively. Figure v

I 'ndi vi dual am odi pi@?ec’%“%@pe%t of tK@'pH%%ntfif?’!féngi% 82 method for preparing a

pharmaceutical composition comprising:
13 [A]  Anatorvastatin granulation comprising:
Step (1) - dissolving a surface active agent in water and adding and
hydrating a b_inder;
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:
23 _Step (1) - adding am]odipine 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.



30 coadm ni stration of 5-ng am odi pine and 10-rng atorvastatin tablets
(Reference) and 5-ng anl odi pi ne/ 10-ng atorvastatin dual therapy tablets:
("I"est). individual subject and nean val ues represented by circles and
triangles, respectively. Figure 5 Individual atorvastatin Cnhax val ues

foll ow ng coadm nistration of 5-ng am odi pine and | 0-ng atorvastatin

tabl ets (Reference) and 5-ng 5 anl odi pi ne/ 10-ng at orvastatin dual therapy
tablets (Test). Individual subject and nean val ues represented by circles
and triangles, respedtthiyélgpecrpliiie presentnaysitignas a ahemegswiagal pornpigiden )

val ues follow .coadm nistration of 5-trig am odipi.ne and 10-ny
atorvastatin t;}%ﬂ"é’iggl%rd&’%?(?ﬂ?%%md%‘r?a pgg&rlrlﬁbg?ﬂdgé&ilmpﬁlg}lfﬁ- ng atorvastatin
dual therapy tabl et sa({desh hspebnh t¥é grtdént 1Ovenubh e nRfdderaRINMAhMeS
represented by circles and triangles. respectively. Figure 7 Mean

am odi pi ne pl asraroerebnalrcanirosiionsw pradsil)eds seff¢row em angidmerctorist r at i on

of 10--ng,am odi pi ne,and 40- aforvastatin blets .(close synbol s) and |
0-mg ani odi pi n@ﬁ%@gﬁéﬂgﬂéﬁp&%ﬁgﬁt W’pﬁ{}ﬁﬁ’s‘?%@‘%&gee@ﬁﬁé’??? &n synbol s).
Upper a_nd | O‘A'erh)%@%b&s@hﬁeﬂniaﬁ“ﬁﬁd tAnCht §ﬁﬂkdt99%@ér§th@ &itﬂkﬂhﬁtomﬂs of cardiac
respectively. Fi'gure 8 Mean atorvastatin plasma concentration-tine profiles

fol | owi ng coadmknirstudang bumadf subj@tsy ani odi pi ne and 40-ng atorvastatin
tablets (closed sy an - am odi pi.ne/ 40: at.orvast atin.dual

Lher apy §abl ots (open IRUHBE S e ipRn BNTY Onk BaREr L AT and

sem | ogari t hm GuphIt $or Anrh&2RE Sl M@mprisiietiE @uAnémddidvd shidinasdukiegdi pi ne Cax
val ues followi ng coadm nistration of "10-ng am odi pine:” and 40-rng

at orvast Ht i n t abhgositioRearINgAew)levehbildegraggtion pfogdyrisiandlod dmperitatsor vast at i n
dual therapy tablets (Test). Individual subject and nean val ues
represented by circles acid triangles. respectively. 25 Figure 10

I ndi vi dual am odi pi ne AUC(0-co) values following coadmnistration of 10-ng
am odi pi ne and 40-ng at or vast &ESCRIEBIGNDK REFEPEACYYNGANd 10- nag

am odi pi ne/ 40-ng atorvastatin dual therapy tablets ('1'est). Individual

subj ect and neant val ues represented by circles and triangl es,

respectively. Figurehtinvardioniislfiatheatiortibst by the {Cliawingatcmdisnifind &xankpigs
coadm ni stration. 30_.0of 10-tna am adi pi ne and 40- atorvastatin tablets
(Rot or ence) - andvigh FAE © 456 SapBIPHE MDY S1iss Wicoky S0 PPACURTE WHER &5y

tabl ets (Test) ,;Jdpdieydwdual subject and nean values are represented by
circles and tricangl es, respectively. - 10 Fivure 32 | nd; vi dual

at orvastldti n. Al JQOFigiredViessarhbidipowd pigsma cencentration-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.
Figure 3 Individual amlodipine Cmax values following coadministration of
S-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(0-20) values following

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



coadm-ni strat~on of I O nR2 am odi pi.-ne and 40-rng atorvastalin tablets
(Reference) and | Orug am odi pnme/40-ng, atorvastatin dual therapy tablets
(Test). Individual sub al ; I I _ject an | rnean val ues represented by
circles and --rian-les, respectively, 7:i2ure t ' Mean am odi pinc D Lsrna
concentration-tinie profiles 150fl owm ng coadnininistratior, of I O nL,
arrdodi pi n-eand 2 x 40-ng atorvastatin tahbets (closed synbols,i and |
0-.ng arnl odi pi ne/ 80-tng~ atorvastatin dual therapy tablets (open

synbol s~. Upperaadd-mpwaeiopamel1-meatdriastaimn duabithsmpyithlidegdbed). ind vplualt s~
"especlively. 1% F;, gum 14 an atory s&fati pl ﬁlsma | oncentration-tine
profiles foll oG BBEAUTA NI AERGTFD r_cﬂeé 2R BT hEESPETY 2 x  40- ny

atorvastatin tabl et ?ié@rl&%31‘?191'vi&)émt%hfa)staﬁﬂ@n&axovdmesafﬁﬁb&ﬂ{gpédad%%iﬁ'rati’oh
atorvastatin duftl therapy tablets (open synbols). Upper and | owerpanels

are linear, anafsent kmymiipmhand,Ophptervastats pabdets (Réfprentsd) #Fidct-upe 15

| nchvi dual am odi pj.ne x val ues foll ow ng cqad-nm sjaban., of 10-m

am odi p~Ae and a?laf!lplﬂé/ﬁ)ré? LE R EE S Waﬁ%@gyéﬁge‘@@%} iﬁ@&)d“ah%* ﬁ‘ﬁ’ﬁf

1 m odi vi nel gl )z d,NgaREOF Afelibydidles Lhet ARy ds aRk flSiveilest) . I ndividua s
bj ect and values represénted bv-circles andtriangles, 'respectively,

7i Lure 1; 6 |ndivi diédurailodiivipduatatAb@@ix A)J @k esalied fobowmmey 20

coadm nistration of | O-ma arnl ochi)i ne and 41 \ 40-m g atorvastatin tab~e-s

(Ref erence’) aRERIDDIHARPHPOUIRS #E oDt e AeRvasAAn Hbigts trrdprpse)
tablets " Test) algq_ﬁffzgé %@%Héﬁbgﬁg?fo%@&i%ﬁﬁ 1Hala ?abﬁ&?ﬁﬁe;s U;:@ﬁim{alc' rcles

and triangl es, Ivi atorvastatin X va OW ng
coadnt i niost nt ; ebjec@hind Greamwahren rgdesenitd by airdle? axd 4@angta3-espdadivelgst at i n,
tablets (Reference) _and | O-ng anil odi Pmre/ 80-ing aton-astat m%)g}ual .t her apy
tablets (rest). indfig'atdMeARABlofPaP 2 RARARCERIFAIS- PR PFIPFEOEaMEE b~ :

circles and tri : : i k _=hLndi &T‘“ﬁl r srafin
AUQO- | x--) vaicﬁdea-sdl?%}rf‘%ﬁﬁgfd &cn\c{f"gdﬁl lr?fiﬁ?%%gm I Igﬁ%gcir'v 0- tﬁgfegn(igﬁ%%q pi neand
2 X 40-ring at eyrebelt)andnl - milaatlsdipthe(Rehe nemeasjatandlal Merapy tabletsAbpah

D ne/ SO m atorvas:atm dual thera ablets (Test'l. |pdividual subject
and nean val ue®?P %egilé’ﬁ'?'éﬂ’dﬂ)?wéf B%'Ieissmﬁﬁae%r%f‘ SEPYearptRpiepipls. v~ 1: v, - 11
DETAI LERDs DESCRI RTLGN(OF THE | NVENTI ON The phar maceutical conpositions of

the present invention conprise . o
Figure 8 Mean atorvastatin 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
symbolé). 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 triangies. respectively.

25 Figure 10 Individual amlodipine AUC(0-e0) 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.



am odi pi ne or a pharmaceutically acceptable acid addition salt thereof and
atorvastaatin or a pharmaceutically acceptable base addition salt thereof
A odi pine may readily be prepared as described in United States Patent
Nunber 4,572,909 which is incorporated herein by reference. Arlodipine
hesylate, which is currently sold as Norvasc(r), may be prepared as
described in United States Patent Number _¢; 879.303 which is incorporated
herein by reference. Arniodipine and arnl odi pi ne besylate are potent and
| ong-tasting cal ci uniigltanfehdividuaPatbhocken AUGOto) vaatafdliowimy readily be
prepared as described in United States:- Patent Nunbers 5.273 ),995 and
5,969, 156 whi citoadminisietppef hY-aee mkc@ilmnmn%@ Bi2etierastatyp dabietp hﬁle:fane@i:@m
salt of ator, ast

accept abl e aci &“ﬁd&‘?f ISI??IO?E‘{J ejﬂ@f’%{% torv 18@1151' thgﬁglejf ﬁ%blg%{%& Z%dﬁf']

i nvention incl udgjes@dndsnédanaufd ré;fr@mnmarﬁyoemq‘eslaﬂ@rtﬁmws aGhesiwUch as
hydrochl oric, nitric, phosphoric, sulfuric, hydrobromc, hydriodic,

hydrof | uéric, phos rﬁ’@rrgtlls Meamchntlhiphidqlasas const hirapn e gadfiles fidlovirgl from
nont oxi ¢ organi ¢ ,acids u as al i phatic and di carboxylic

phenyl - subst i ttﬁ‘f’%‘%{nﬂﬁ“ég%?ﬁpo fO% Wéﬁf?dﬁ%?&or%ﬁ‘ﬂg’ taglejs. (éﬁéﬁcfm c
aci ds. aromati Gyaghd$andd(- aatn'xIBdl ﬁ{'é‘}‘S(? If-r%at o ﬁh{j é'ﬂllér%l Exb?:% @en €L C-

Such salts thus I ncl ude sul fat e, yrosu |su fate, ““sul

bi sul fate, nit rsmnbplsph@pfmtddowmpmwumgmnmdpbmuleganmnhy;:ihmgenphosphat e,
met aphosphat e, E sphate, chloride, bromde, iodide, acetate,
trifluoroacet atI 8& onate, caprylate. isobutyrate, oxal ate, nal onate,
succi nagg, suberatemﬁbwme%n ASHRA AL 1a§m£e&k@mrmﬂﬁh@tﬁ@ﬂ@@nﬂw,ﬁg 25
chi or obenzoate met hyi benzoate, dinitrobenzoate. phthal ate,

benzenesti | fonabmjmmts(mumndsw -fgremt ledippieeamydl e é0-ah g atocvdstazinaablbactiate)

mal eate, tartrate nmet hanesul fonate. and the |like, Al so contenplated are

salts of ani noS¥BPaS) AdcY-mE amipdipingl80-me diqriestatingah Heerai (@bletsdpren
gal ac: turonate gasa@ e%aqahﬁrpﬁﬁeﬁgﬁg nthr 428 sgrh arFHﬁng%f‘ngca'

Sa]s. "7 of F harmu ., 1977; 66 aci |t|o of said
basi c corrpoundsesae@npbfepar ed by contacting the free base formwith a

suf ficient anmpbunt of. the_desir cid to duc sal. t the |
convent ional nari neEF IS b “rdé%‘gb%@émf’gﬁpl‘ﬁepré‘?a’b‘éa P%@H@Wé@@?%i}"%ﬁ?t&’ti ng
the salt form wrih @ ?813%%51'@91: ab'rﬂga fahﬁ%aﬂqaé%r{bﬁr&%aa mr/cﬁfgr,‘g' onal

manner. The free base ffer fromtheir respective sa
somewhat in ceemdvdipinghsicabrpsapedubleherspy ebass Sldsyblrdi tigual supyettand

sol vents, but otherw se the s #)s are e(guj vgﬁent to t eir respective free
base for purpoS&8ngt Uﬁwgplﬁﬁﬁégg Y FRGlEReRbmanplisretRsC Y Vcal |y acceptabl e

base addition sal tsll:g,ruge fordmed i th, 188 i’meé‘(@%ﬂ @'jnvﬁﬂ?:@s fSings al kali and

al kaline earth nmetal  or organic am ne es o
20 coadministration of 10-mg amlodipine and 2 x 40-mg atorvastatin tablets

(Reference) and 10-mg amlbdipine'/BO-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

[§S)
Lh

of 10-mg amlodipine and 2 x 40-mg atorvastatin tablets (Reference) and 10-mg
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-c0) 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.



nmetal s used as cations are sodium potassium magnesium calcium and the
li ke. Exanples of suitable amnes are |~ t 1'-dibenxyl ethyl enedi am ne,

chl oroprocairte, choline, diethanolam ne, dicyclohexylam ne, ethyl

enedi amre, 10 N netbyl gi ucam ne, and procai ne (see, for exanple, Berge et
al., supra., 1977). The base addition salts of said acidic conpounds are
prepared by contacting the free acid formw th a sufficient anmunt of the
desired base to produce the salt in the_ggnventional manner. The free acid
forn may be regenerated by contacting the sall formwth an acid and
isolating the free aci d DETASLERO ESORETIDONEF THREABNVENTHON ree acid forns
differ fromtheir respective salt forns sonewhat in certain physical
properties such as solubility in polar solvents, but otherwise the salts
are equivalent to thel sha@sReetd\embb&EoRCdthht Fesbill iROERSNQbmprie present
invention. Additionally, the conpounds of the present invention can exi st
in 20 unsol vatastofipinesorasphahicestcadlyl azagraeble eeidmdditionisalditrgedfyeddat ed f or ms.

In general, the solvated forns, .includi hydrat ed.forns., are equival ent

to unsol vat ed ¥ LA El?aéf_nfaﬁé[ué‘ﬁég@dactcgﬁg@eé’ﬁ o g%%?hv&‘?rﬁ?ﬁ the scope of
the present 'nVent'%lod?ﬁ%@ﬂia@'r&ﬁily%e%réﬁ?ﬁ&&da@@ﬂmﬁﬂ@rﬂ&@ el PResyMELTY
at position 4 of the dihydropyridine “eglgﬁ The R and S enantioners may be
t

prepared as deédsnbdredd 722%)%yhish rsansrrpoiatestheatin by yefveahce Chenadipin€96; 2 9: i
696. The cal ciium.chanpel . bl ocki ng .activity of am odipine is supstantially
conti ned ©o & IEME) WRCH s By g T e gl S S T e s HPRG he RO
and S((-) forns; Mo AEY twhi i I r 94,
02697 (WD 95/ (%nk{f?%ﬁat%ﬂgﬁa +) 1 soriéﬁ?s?’ WII]@?F% %‘égxﬁabﬁage cal ci ub rgﬁ%éé{ﬁgl

bl ocki ng act i VimipdigHosneeamlotipineRiesylatesoepotensaral 180gdastieptcaicnimh bhamme] of
snmoot h scle cell mgration. Thus, the R(+) isoner is useful in the
treatment or ﬁﬁ?‘&‘@fﬁi on of atherosclerosis [see International Patent

Appl i cat i on Nunber AECELERSSIOVBAT (D85 25L22MLrioBrnashinn dibes Bhoe.

skri )
sn-illed person could choose the RH Isonmer~ the S(-) 1soner, or a

racerm-c mi xNunebegs 528,98 and 30606 wandh drbéncS(poraled bemem byrefersecd. n t he
clornbination_of this, .irrvention~ Far preparjn har.naceut i cal

conposi tions f W%‘@@B‘Pﬁﬁ@ﬁ%ﬁ@_wﬁﬁapﬁg C‘-ﬁf@é@ﬁ%ﬁ%ﬁéﬂ{‘?@h _
phar maceutical |y a%ﬁ%@é&bﬁcaff}?;a&e?g%lélé&d 384ihid s?lﬁoéf'tﬁ% EQhPodhds B GRAr ati ons

i ncl ude powders, tablets, pi , sul es, cachels, and suppositories. A
solid dam er gameitanesrgion)incindr alts dbstafoes mmloRicmyrgahsa@calstsuasadi | uent s,

preservati ves EREHS o B PRP AT G L en ey SRRl CREARLG TSP Rbe er | i

phosphorous, and the like. as well as the salts derived from nontoxic organic
acids, such as aliphatic mono- and dicarboxylic apids, phenyl-substituted alkanoic
acids. hydroxy alkanoic acids. alkanedioic acids. aromatic acids, aliphatic, and

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

chlorobenzoate, methylbenzoate. dinitrobenzoate, phthalate, benzenesulfonate,

12
(W]

toluenesulfonate, phenyvlacetate, 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).

50 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



10 For exanple. anionic surfactants include docusaTe sodi um and sodi um
~aurvl sulfatc~ binders include acacia, carboner, carboxynel hvlcell u~ose
sodium dextrin. ethylcellulose, gelatin, guar gum hydrogenated vegetabl e
oil (type P hydroxyethyl cellul ose, hydroxypropyl cellul ose, hydroxypropyl
met hyl CeRul ose, no-nesiurn alumnurn silicate, mahodextrin,

met hvi cel | ul ose. pal yrnethacrylates, | povjfgone. pregelatinized starch,

sodi um al gi nate. starch. and ze~n: cationic surfactants, include

benzal koni urn Ghd o dem VBENZ ehdeamidusolatipl the ifide bagnth the esiventibnle magdhéuent s

i ncl ude cal ci um carbonate, calciurn sulfate, dextraTes, dextrin, dextrose.
di basi ¢ cal ci uhe)rrsdpaiamgi dilferiaera thayyeepsrtive st aratstsegieathat In certain

hvdn) 2enat ed veget.abl e ojJ. ( kal Qi

magnesi um 20 OB TR PR 5] oiar BARGR, Wb ERLNGL Saigare
pol ynet hacr y~atggivalepoioaisir wppehtherfredbaspivrgrnrdecof lhdlppsent ipvegionat i ni zed
starch. sodiumchloride, sorbitol. starch. talc, and tribasic calcium
ohosphat &, di si nt egharmsepteslireceriab!p baspradidhianesallts aroloamedréiiumgials or

ca- boxynet hyl eel f ul ose LU (] | - | o i 4D

crospovi dont, §U4 esgiurcﬁ,sag%g%@i aﬁ]r%cn)au‘ agﬁg%%%%ga? Jﬁ@éﬁg@? 1%%&@1?1%\./?@61“) ‘st 8e,

rnicroc-ystall iftgal§ abddus@atonPareacdiuh, Potafdlidssaanasipavaedied, gl theliRse.
pregel atinizled starch. sodium al gi nat e, sodium starch Ovcol ale. and

starch: fl avonfigamatgef suitabic ainges EreyN, Nralibasizy ledtigiedieaming | dhipropmesdingl

ment hol . and v | m~.olidants inglu calloidal. silicon dioxide, magnmesium
trisilicate, pb H}Eeglebﬁpgﬁpﬂgﬁ,ﬁﬁcg‘ﬁ%ﬁawec ;!hgﬁed)egpmg%i c cal ci um

phosphatyg: gr afujRiHyNEu SRS, éﬂd‘ﬁr@%ﬁ@@é’é}if@neﬁﬁiﬂé,(ﬁé‘ge aedlakipra., powvidone,
staren, and tragacanth~ lubricants include cal ci um stearate. glyceryl

i nonost earate, ol ydérprsepdduiiorosttewisad a¢igurcogmrandsl aagepsredhyt |
hydrogenat ed vegetabl e, oil ~ .lvne light .mi.neral oil . |ubritab, mepesiurn
sterate, miner 8&%?5%% %%Wf?ﬁ?lﬁéﬂp Iw‘{h%. Su 1c19&t£mq{ni\95815,£§5?afw f)c_énzoal e,
sodi um | auryl spdhad e saREH HY cotw@Rlondl mh@ier] THE € a&ll €Fnf inGy beaci d. M C,
and 7inC Stearate~ nononic suTfactants include I-lyc'-r);| nonool eate,

pol yoxyet hyl eneegsoempie & coataciina iedsatt demn withpolagid and iselebag die. fregrdiddsr bi t an

esl ers~  _preservatives. i ncl ude ohol , -bedudkoni i~an chiori .

benzet ndit um chearrdaniost i ROBR o P EFRSEat B0 GPERRBENE sBht 11 mi e,
chk) r hexi di ne, fehilsaomuhai aektaingdlysiealqesgstits suehes @olubfithwl pafiadddrnts,
-lycer-in, imdurlmneth~lI|paraben. phenol, phenoxyethanol, phenyleth.yl
al colioi, phenhHrataeredsethe st ate squippentyin thqiptcspastive frepacidfof purposes of

phenylnercuri Cth@ﬁré%&ﬁnv@ﬂhﬁ?g um sor bate, pr pylene glycol ~ prOpyhparaben.
sodi um benzoat e, “sodi um propi onal e, and thinerosal. solubilizing C- agents

i ncl ude benzal konur addhicorilglehe benpeaitrie of thy rkdeat irdentidrecenydxidvénzoat e,
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

by Arrowsmith et al., J Med Chem., 1986,29:1696. The calcium channel

b
N

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 activitv. 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



cycl odextrins, -lyceryl nonostearate, |ecithin, poloxanmer, polyoxyethylene
al kyl ethers, polyoxyethylene castor oil derivatives, polyoxyethylene
sorbitan fany acid esters, polyoxyethviene stearat-s, SOlbitan esters and
stearic acid, suspending agents includic acacia, bentonite, c3arbo-1-Tier,
c3ar boxynethVicelitilose, calcium 15 carboxynethylc ell ul ose sodium,

ol l oidal silicon dioxide, dextrin, ge-~atings_guar gurn, hydroxyethyl
cel l ul ose, hydroxypropyl cellul ose, hyeroxypropyl neth-vicetiulose,

kaol i n, ni - agnekiliadnpatsamcowithcabbiectat 8(+)medrhert dle So) iwbinen or thvatabyrdieef | ul ose,
rnicrocrystal hne cell ul ose., . povi done,- powdered cel l.ul ose, prop | ene

gl ycol al gi nat 1XE&P ‘rhﬁspf&l“blsﬁﬁtcé?“‘i the U ACERA TR RS 1N tho PR Rinatiqraeidhis
trai ~acanth, apd.xanthimgum In powders~ the carrier is a finely dMled
solid which is'in arnixtu-e with the fin-1ly divided active conponew, In
solid dosme form Fhepaphiingphatponeitkl dosnptiskeths Wolnh tHeh® ngaiuhdLsf thdravi n2
the necessary binding propertiesin suitable proportions and conpacted in

t he shapé Pod §ref@ﬂd@gqnm@a».phﬁﬁ@a%vaﬁélbsacaﬁma@amam%s picsebfapiojidderhai n from
5% to about 70% he_. acti d, . Quj ' re . .

mal - 110y Gipalfe PRk KRR BRI IR HARE SORG RES fhfieies
Stil.TCh, gel ali salidichagacanbb ontaebyd webthade@sehicls oy WBoZact avdil®hisng wax,
cocoa butle-, and the li~e' The ttyrn_  preparation- 1s intended to include
the fornul ati oAaFInNgAREeRSt $alebiligers lnbusiatswusRenSRg apis-Aidess.mat eri al as a

carrier providi CaRs i Wi e F ctJ ﬂqu it h or without
ot her carrier s!’ Q?%ﬁgtﬁfe?bﬁhgéggb%g@aé%%gﬁ &Jl\%fﬂ‘%ﬁ@@ 2 iajuss)q%lr' ~
associ atlipon Nv-ith For ex@infplejdni@and surfcaatehsuandodzaengamnans soddlnuded.

Tabl ets, -15- gﬂowders, capsul es, pills, cachets, and Iozengles can be used
as sol i d dosa~Rug! sBifapsbinders inivds acapiagrEomRInFHPepmagthyaetupse sodium,

phar maceuti cal I i j I t ai ni ng
appropriate rl 6g{rﬁlg%iﬁ s]!:égpll(%%éggéﬁ’%a@%gxgﬁ%%ﬁgqg%a?b%%@ggggﬁ rni 5
c?n be a p?pkahyctrbxxﬁtlanaehml'ﬁ@e)hgﬂimygmpklagﬁukﬂa,tl?jdrrbmr@bfmﬂ)&c@mmsé,i _ti;/s
of preparalion, such as packeted. tablets. . capsules, ari owders in vials
or anpoul es. BQP%‘EES‘L{%QIUEFHPP‘“&@%@%“Fbgé%“’%etgyké%%‘ﬁsﬁ-PPB?%P&h‘aéfX!a‘E%chet,

or |ozenge itsﬁé\]idor&f p}e%elaﬁﬂﬁe@‘é'tawﬁ?gﬁﬂﬂﬁgféﬁﬁate,asllzﬁ'clﬂlé%ﬂ%fn_; ehigly of these
in packaged fO Speci fically~ the pbarmaceatical conpositions of the

present i nver niwfacans indiddp bepatiediurs ciigridd dehpfthéroumi abiprglenawdal  pr ocedur e:
[A Tt An ator V&%[r%%iidg; &fu%gtlél ig}:liu Q cailcsziuglrcgpb%'}lg%, %z?lcfu(r)rl !;uq}lg?é, dextrates, dextrin,
dextrose. dibasic calciwm phosphate dihydrate. glyceryl palmitostearate,
hvdrogenated vegetable oil (type 1), kalein, 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

aluminum silicate, methylcellulose. microcrystalline cellulose. polacrilin

(£
W

potassium, powdered cellulose. pregelatinized starch, sodium alginate, sodium
starch glycolate. and starch: flavoring agents include ethyl maltol, ethyl vanillin,
maltol. 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,
glycery| paimitostearate, hydrogenated caster oil, hydrogenated vegetable oil

(1ype 1). Jight mineral oil, Jubritab, magnesium sterate, mineral oil, polyethylene



J Step (1), - a surface active agent, such as. for exanple, polysorbafe 80,
sodiurn | Luryl sulfate. and the like is dissolved in water arid a binder.

such as, for exarnp'e, |lvdroxyuropyl cellul ose, povidone,
hydr oxypr opyl Met hyl cellulose I (HPMC)~ Starcu 1-500, starch, and the |ike
is added and hydrated, Step (2' - atorvastalin calciurnis mxed with an

al kali zing agent that forms a PH greater_jishan 5. such as, for exanple,
cal ci um carbonate, di- and tri-cal-cium phosphate and lhe || ke, a
filler/dilueni glwbkBodsm Hearofe, rsaﬁiﬂnelauml&htf@téyﬁdmﬂllsfb@nIMnleeQSl%anc
silicified mcrocrystalline cellulose, starch, Slarch 155 1, sorbitol, 20
manni tol . and e#e. Rickend zZinEpiearalgy BERIONH ST Tec @R ans ge alisery] nwnepleas, f or
exarrpl c Star Ch g‘weﬁnﬁer‘?& O%Zan f%gv %tlﬁ este% ggf}q’}ﬁyﬁglcolh @@oﬂbn& est% ﬁ

di sinteFi-ati nBO gent, Uich exa arnt ef P02¥ 504

sodi um st arch g}ex&okza&e@ ,mcﬂ@d]é’ﬂbﬁﬁﬂo&%zalﬁbﬂﬁlﬁfhhloﬁ@é lb@xzemtmm c@xﬁJrld’é' ose
(CMC) and the. like in 9 granulatin- ap aratus, such as. 1-1 -P for
exanpl e. 5a rhuuemhalg@mmraﬂ@wld?wlrpar elhlcgﬁlrslldéa@lmb@ékdﬂ@r ahqu@mmol,a
twll shtl' rn=xer/ nul at o a_ribban inixer ul.at o he |ike;
n granul at ed e gglafretggl {hvgaéap?eﬁéy%e&ﬂdg?'dr‘f‘fé wa SR %%‘ppﬁerj t11 s g

. Tom Stel (1) plﬁhnéxﬁaftﬁdﬂéf%eﬂﬁleﬂﬂpalrc@hélsﬁhéﬁ?ﬂné%@ﬁc éélatate ;sm Biapsiation is
dried in a dryl n- apparatus, such as, . L, exanple. FUId bed

grarnl ~znor/ dr b@rﬂie Bhf:nciix@ﬁcmac cm%yvotasmm sriypée. prepylae gll}tccrh crowave d-yer.
and the |ik- l bes énnlultatlnls re redﬁeg% I§ (;7,)
- anl odi pi ne bgrgwg?rg s Pfl‘f% TE T TeE R fEH aefagp Rghpiek SOl H' ose.
silicifig@d rnigdagriygtad bémraikealum ahieses, b%hﬂe'tﬁ&hlumlﬁﬂorﬁeabéﬁkvlﬁé'nzaateand t he
hke, a disntegrating agent, such as. for exanmpl e, crosca-,rnel |ose

sodi um sodi un@y%qdamémsglywbmenoq@%ﬁr@tpl la@ﬂnmolowﬁhpolmedndenetahbﬂl i ke,

tearic  acid “BUbarexRbRE TR S pdEn b E R P ofend T8 &

aranul ati on an@btéfb IpoB&xbythyRas sekrhtdshsorbid@dhesterfiaMi s@t€hacidSsusp@idigxanpl e, a

Com-l mll, a Fritz rn?l, an Oscillator nill, a Pin mn, and the 1ike:
Step (2) - theagenisieQudmicaria-pentprite caraedr.icarbaxpymetiesellslnsh calsivgoscr i bed
15 carboxymethylcellulose sodium, colloidal silicon dioxide. dextrin, gelatin, guar

gum. hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl
methylcellulose, kaolin, magnesium aluminum silicate, maititol solution.
- methylcellulose, microcrystalline cellulose, povidone, powdered celluiose,
propylene glycol alginate, sodium alginate, sodium starch glvcolate. 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

25 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. magnesiurm stearate.
talc. pectin. dextrin. starch. gelatin. tragacanth. methylcellulose, sodium
carboxvmethylceliulose, 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 1s

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



above with a lubricating agent, such as, for exanple, nagnesium stearate.
calcium stearate. zinc stearall-, talc, and the fi~e; and 10 Step (3) -

t he bl ended granul ation is conpressed m a conpressing apparatus into
tablets, Preferably, the granulator dryer used in preparing the
pharmaceutical conpositions is a Fluid Bed G anul ator Dryer (FB&). Thus,
the pharnaceutical conposifions of the present invention contain in
addition to the active pharnaceutical agentS an al kalizing agent, which is
usedas a to copdwddrs,tdagsisel phiis| daclieranahddboaras cdral hdetl s 61id Besabofarsat i on
and as a "stability enhancer."The terrn "bioavailability regulator”™ neans
a substance useﬂllﬁagletfﬁéoﬁ‘abﬂcffﬁ]lna%‘ﬁabﬁn-t hat has an effect or, the solubility

o §he gt ve, phat miceihs calBuaBht hio ANRSRD 1 RSl g o0l 1

the /0 pharrnaki nef ers e ag ity

enhancer” ref ergntfnink@ppepraf @an@ddsalfithd faivea@iponé. Bhabhit HdRge form
aEor,,astatmor a charmaceutica:Aly acceptable salt thereof in the present

phar maceut t al cwnpsd pacsaged Preaseiicd hediackage costpiniag drssretergyarisieniséd in a

positive sense, that.is, theit [ m serye t nhance the bl ood
Pevel of the forRasrordt ey HERERE A Pl BbiRb e edfollefner o
thei r presencesRg/euinit@osdpE6 RS Sart hea BARQAL, L@VA| cadhet, 6@ zérGle-iTte]fabd iON.
Thus. "It is possible, by using an appropriate asnount of a suil ab~e

bi oava~I abi | i t yandguhageiropiae ppmpen gfany 1d thise vaackaged forpty of a
particul ar | for”“'éééﬁ;gﬁkagﬁﬁhé ggajr{r:%al%&ﬁi%ai ?&8@&@%& DR %ft:%n[}r aBESEEM

i nvention ernploy as C; un- rbonate, a

bi oava~lapi | i t yoregoed atigg tiRToBb KRl &heral pA@RBIuresucl carbonate, tricalciurn
carbonate, and the like. | tab~ets prepared according to the invention. the

al kahzi ng a, oerl®]behAvewrvasitia grauilationds peapseedasdolersies to enhance the
bi i | abi h? fth LN -a17- te P }
carbonat o 1 5 sed 1 o b PL RSBt el e RERGER, for CEEURE AR ekt Shaay o

atorvastatin cabgiuvaindueylcalfak wndans HpnatdssoMedtin praefrand @dindes, suck at,ifer of

1:3 ww of atorvastatin calciumto cal ciumcarbonate. Additionally, other
preferred carri¥pEPiealdgsyrPpylGedelojaparidone, e eiypapyimsthst eglhosess1

SLaron 5500, CIORAGTEan sapd apsliopitsbe gt ol
ceutical conpositi disp () -taheviteserciumve ntik@hwith an alkalizing agent that forms
a pH greater than 5, such as, for example. calcium carbonate, di- and tri-caleium
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 ceilulose (CMC) and the like in a granulating apparatus, such as,
for exampie, a fiuid bed granulator/dryer. a high shear mixer/granulator. a twin
23 shell mixer/granulator, a ribbon mixer granulator, and the like;
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 fonnulation is prepared as follows:

Step (1) - amlodipine besylate, a filler/diluent, such as, for example,

microcrystalline cellulose, silicified microcrystalline cellulose, starch,



The pharmaceutical conpositions or the present invention conprise about
0.25% to about 10% am odi pi ne or a pharmaceutical acceptable salt thereof
and 10 about 2.5%to about 20io aton'astatin or a pharmaceutically _
acceptabl e salt thereof: preferably about 0.5%to about 7% aral odi pi ne

besyl ate and about 10% to about 20% atorvastatin calcium |n accordance
with the present invention, the following are preferred fisted dual

t herapy dosage conbinations used in the pharmaceutical conpositions.
Atorvastatin calcium (nmg), Am odipine besylate (ng), as activeas active
52.5 102.5 2025fardtOR2 3, andths 155k, 4 O5in2€hadibagina sith 40 16 2@dple4010 8010 T he
present invention relates to the treatnent of diseases and cqonditions to a
subj ect, such S&sCaam§iipse SPdtbrsPdiunpstpEn Oéﬁftﬁﬁcgypi@@ﬁﬂ?rﬁ@dgh%ptaéﬁsi on,

d h i pi detial - I [ 8y . j.ect
I e e e e S L

i ngredi ents asaddgsetdibethdahahiny eretadatd mae bpradinathi gheuietbr shdandleliicg dosage
formhaving low | evel s of degradation products and/or inpurities contained
in a theb apeutpassipadiageh emikl such as fopexamplej nepudesilt adr8pmilY aosage form
and a cont ai nek, . Lcahl ye: th 1 t...neludes directions for the

adm ni strati onb%cflﬁ%ﬁéﬁ‘d%r‘s%%’g rP@r lar(ﬁl'& t'Pﬁgﬁ%bnt ai ner can _be in any

conventional shape ®fepf(oy MhasnikedAateriahisthlendttin aftlindexaitplae destripaper box,
a glass 10 or plastic bottle, or a blister pack wth individual dosage for
pressing out ofbovpavithalilerigetens aichy Sed! 2. {hexapels Magsetdd yicerate, calcium

stearate, zinc stearate, talc, and the like; and
10 Step (3) - the blended granulation is compressed in a compressing
apparatus into tablets. |
Preferably, the granulator dryer used in preparing the pharmaceutical
compositions is a Fluid Bed Granulator Dryer (FBGD).
Thus, the pharmaceutical compositions of the present invention contain in
15 addition to the active pharmaceutical agents an alkalizing agent, which 1s used as a
“bioavailability regulator” to control the solubility and bioavailability of the
formulation and as a “stability enhancer.” 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.
“Bioavailabilitv regulators™ may be used in a positive sense, that 1s, their
presence may serve to ennance 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
bicavatlability 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 1o the invention. the alkalizing agent behaves

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



The pharnmaceuti cal conpositions and nmethods of the present invention are
all adapted to therapeutic use as agents in the treatnent of angina
pectoris, atherosclerosis, and a condition characterized by the presence
of both 15 hypertension and hyperlipidema in mamuals, particularly
hunxanns. Further, since these diseases and conditions are closely related
to the devel opnent of cardiac disease and,qdverse cardiac conditions,

t hese conbi nati ons and nethods, by virtue of their action as antianginals.
anti at her oscl erqiesentaRidfdrypiet tatiavesbamat isaséd hypetibpifdesniicsio pre
useful in the managenent of cardiac risk, 20 Were used herein, the term
"cardi ac risk" Weapiéverbt (W/relof AesERstaRatcalgium ibfdeumpgarporalg. féost arefer et e
adverse cardi ac_event as.. e.g.. ocardial ,infaretjion, cardiac
arrest. cardi aclslaéﬁsiou?fsz!g g’é‘r*’a‘ffa?gorigg%ﬂg%@w% r 81|Céuén r%?rskhigg' cal cul ated
using the Fran tinghaddiifh=k, of@rpief@redasmiet idcidemizborestallie cdiBildte,

cardi ac risk managenent' nmeans that the risk of future adverse cardiac
events is5 substtambilaf|.\Btarebdéed craysermalioss sgdivm, prlgsabasdinbsdrotyropy]
present inventiop_ as di ci,nal. ,agents in the treatnment, of, atherosclerosis
in mamal s e. g.CFHWBﬁcaggﬁcopgm %%‘E? PREBYIHY) Spifle ﬁsce{as{}iﬂfi/p%afm?ﬁeéﬁﬁ npounds
of the inventi QBmipBsitiony &Mt PRakntagsaydnand clinical protocol s described
in international Igubl i shed Patent Application Nunber 30 WO 99/ 11259. which
i s incorporated her éiht pharpadegties cempTsidonsodf| thapregerids erydioarromprise ardit ot her
dosage anounts or,t h se re in the specificati and. j,n_the
appendant cl ai r?ss‘%tgf’Lo ?l%ﬂm éﬁd/"a%%aﬂj e ?{Lﬁé}ﬁngg ju ‘8?1 aﬁé?ﬁq%%}eég\l}\@iebq‘??a%q about
65 kg tojbout aBButkgs% khebskidobestordtatipoAs phimnoRenti Oyl dccéRade kil be abl e
to determ ne the dosage anount required for P subiec! whose, ~veiaht falls
out si de the 65 thkageafoprderklyy rhautdlddia gbent Vo pinlodipiae bapdate ahd RbattdP% ©f he
subj ect and 1hebﬁr g@@/ngt% oftagi sceﬁ:sues, e-g. diabetes~ in the subject. Al
doses set fortR AEr hEORRE A F én"}ppendarn clairos, are daily doses, In
~ene, al , in accor dangecdrddhct Bith theyeRthtGivendith Ot BolNEviResyd geRried fixed
--nerally admni stered in a dosage ofabout 0.5 ing to about 20 ng of the
active, Pref edad|herapndesege sempawiipag esef én H@mbarBerberlicempotiderye of
about 5 rn- to about 10 -no of the active. It will be recognized by a

skill ed person that the_LLee—baée—Lapm.m_?@ﬁa,_saLL_f_u_t_uﬁ_of am odi pi ne
besyl ate may be used i f*lPRR&AHAGRIGURHNS). caPEUPEPing. DY 2@ Hosao- ar nount

for these other fonns ofor thestfige base formor zothere salt forns of
artilodipine. besylate is easily acconplished by penormnle a Sinple ratio

relative to the nol ecul ar weight3 of the species inwPved. hi general, in
accordarce with this invention.j@torvastatin is admfnkgstered
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in a dosa~,.e or about 0.5 m to about 160 ng of the active. Preferably,
atorvastatin 15 s admnistered in a dosace of about 10 ng to about 80 nma
of the active. It wgl be reco, anized hy a sU ed person that the f~ee acid
formor other sait forns of' atorvastatin calciummay be used in this

i nvention, Calculation of 1he, dosage anount for ffiese other forns of or
the f'~ee acid formor other salt. fornms ol, atoTvastalfin cal6atn is
easily acconplished by perfortning a sinple ratio relative 20 to the

mol ecul ar wei ght s of THh@espeflviegson rilQtyRAhe BEAKGNI oVALENCEa ST dAdEDns in
Si ngl e-dose bi oequi val ence studies were carried out. conparing arnlodipine
besyl aze/ az oast athiast,cb¢lcasuanginapetines. apieresbiretis comberssldnimerreternr and

ar r Adodi pi ne esvl.at-- .and,atprvas~atln cal.ciumtablets. 25 Spe-lificaHy.
conpari sons yv??yé’eglé’r‘qeln%a% Pr Bethe! es%‘f{8f:°f18?~|a8a}‘%§ea‘o%§b%% 9r8%5flﬂ%W t.% 0
5-nga_arnl odi pi sﬂlﬁ*{glor% HLaddi9F Mas Wathl dcddttdhatidestapy vé alhk@lie MRS H&cRbID

an odi pine and 1 ng atorvastatin lablczs I 0-mag amfodit:, ~nc/ 40- ny

atorvast atin dudove ther mpy be abingntisiemdsng spliOdpsage famh bavipg hew dawtis4d- ma
atorvastatin taplels.l - m o ~-.ne' 80-m atorvastatin dual therap)

2Bl et ver sus. FSEHGOTOPRIEA S50/ 35 rBaDIRS CR L 40T A GO LESE 8% Pl
tablets _20-  I1healid in€ia8@Sthe kPRI eyﬁgemﬁ{ 2RYa tRAIBES TWBIEIID] DeaHiiNaL &Y

't to
5
coadrnini stration of separate arnlodi pi ne and atorvastfatin tablets. The

details of the distuaisder thr aduémeiratiadofithe Bxsagpfasn. 2-ht canthinalchebe 8 81 LI T;

STUDIES 5 Total i it d/or degrad frost, atorv' astafi t
Storage of 't he CBRATOHY TR BB ARILP LT an R 5oy GO o By Bl BT 6 st

hum di tyo( RH) . drplasBédbsBBtdis bisheyadk ket HEvVIREEdsARR 1ot f%sifdslh b apal 1y,
the follow ng spécific inpurities and/or degradants should not he nore
t han 0.5% back according to a therapeutic schedule.

nenyl -5 (ptenyl artEATPO) EaPbGl EPPpONTetim pt bofEhOl: Bt ot
(2R-trans) - 5- ( 4iRdeRE@RNEBMb utR: (sk-d¥Rb Btk 6f ¥ hdeatkderft vBaRFIRA Ybctbrif, 2-
(tetr _ahy_ dro-4-]ty droxy -6-o0x0-2H pyran-2-yl ) ethyl]-1 pfyr ol e-3-ca
boxani de; and 3d{edosFleresiso phayP)dHpheharrgterzed by thaprasgnce eidyedipr opyl ) - |
L3-Bi phegyl -2 _hy%er?@ﬁis{o"r’}%%& %&B%dere'mq? in mammals, particularly humans. Further, since
these diseases and conditions are closely related to the development of cardiac
disease and adverse cardiac conditions, these combinations 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
subiect 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

O8]
%]

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 63 kg to about 70 kg. The skilled



Total inpurities anvil or degradants from arnl odi pine after storage of the
phar maceuti cal conposition at 25C/ 60% PH for 24 nonths shoul d not be nore
than 2. 0% Additionally, the folio ulna specific inmpurities and/or
degradants should not be nore than 1,0% 20

2- (24%m no- et hoxynet hyl) - 4- (2- chl or o- phenyl ) - 6- t net hyl - pvri di ne-
3.5-dicarboxylic acid 3-ethyl ester 3-nethyl ester; and 6-(?-Ctloro-plebs
1)-8-nethyl -3. 4.6, 7-tetrahydro- 2H 1, 4- benzgxazi ne- 5. 7-dicarhoxyiic. acid
ethyl ester 7-nethyl ester. Fhe stability of atorvastatin/am odi pi ne dual
t her apy t abl et prastitoered walt reagilp bd Qe 76 dmnﬁlﬂe\nbﬂ: doegakwatedeqSpatciotacal | vy,
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for degradation produ er apy ta ets conpared
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t hat the. pharpaceutica conpositjons of. t i nventio e not only
St abl o but b b e 0 tsvail S P ‘Ff%‘PO%‘G‘F"ng  RKiTiEg Pessaiiat Stecr ?e%aseach of
the therapeutignAgealit: Lk RreBRALAIRIAASBOG ORIy blRed Bl hidvihOgupan! I mi L ng

exanples illustrate the inventors' preferred 10 nethods for preparing and
usi ng tHe phar(ﬁzﬁcﬁmmorc@ﬂthcdmagsamOoanoothdshethpr fzeustof or rhecindel tane fdrabdre 1.

Summary of Phar i net| al ues Eol | ow adm ni stration of
5o Ao odi pi REPETAL TP AL SRR PHA P A F TS A RETRhER B peHPTaS o

Amtodi pi ne/ i s%gralrguo rcﬁtﬁf'é‘f@ﬁ{earﬁbﬁc@dla{vel Fﬂ%ﬁﬁé’sﬁ@%&k%%l‘(éﬁesﬂ Par aret er
Least - Squares Mean Val ues Ratio 90% Confidence C. oadm nist ation Dual

i nterval In general, in accordance with this invention, atorvastatin is administered
| in a dosage of about 0.5 mg to about 160 mg of the active. Preferably, atorvastatin
15 is administered in a dosage of about 10 mg to about 80 mg of the active. It will be
recognized by a skilled person that the free acid form or other salt forms of
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 1s 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
besvlate/atorvastatin calcium dual therapy tablets to coadministered amlodipine

besylate and atorvastatin calcium tablets.

25 Specifically, comparisons were carried out between the following dosage
regimens:
(1)  5-mg amlodipine/10-mg atorvastatin dual therapy tablet versus 5-mg
amlodipine and 10-mg atorvastatin tablets
(2) 10-mg amledipine/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 tabiets



Separate Tablets Therapy (Reference) Tablets (Test) A-- ----------------
rn;act ipine, standard An alysis Crrtax, nehnL 2.79 2,7 99.1 95.7 to 103
max. hr 7.41 8.06 109 Not Applicable ALIC(O-ttgc). ng hr/nL 136 134 98.1
94.9 to 101 AUC(Oo0:), ng hr/m 152 149 98.2 94.8 to 102 t!!, hr 51.6
49.5 96.1 88.8 to 103 Am odi pine, Normalized for Content nCrax. na/niL 2.
79 2.94 105 102 to 109 nAul (0 Igc),na, hr/pd 136 142 104 ]O( to 108
NAUC(0_n). nghr/EnL 152 159 104 101 to 108 AturvastaEm Cnmax, ng/nL 2.5=
2.30 91.0 82.0 to 10 all¢ms, tHerdual 1612141133: m&&wmmwmmm e AUC(O tlgc).
ng-hr/m 12.8 12.3 95.8 88.6 to 04 ). ng'hr/m 18.4 18.4 100
90.2 to H) t:coaipigstpion®isempyge 8@1@%%&@ammmtaﬂr&@a”fh%a@aﬂwfdéﬁm

concentrati on-t o] r ; ated to infinit ti
Tenni nai hal f-1 :I"%Eespg%*ragcnbea ‘{%’éﬁe g%rag’g?%bo%prrgbl zed for am odi g. ne
content. Rati mmigt ment nean. val ues, expressed as a
percentage (10 ce). 90% Confi dence Interval = 90%
confidence interval esEimate for the ratio (test/reference) of treatnent
rnean vallues, expresk&d lwuﬁlleb@kdé@rﬁeéradén@ffrqmélcrl‘éﬁsémé}ﬁf@r storaggrp! thep3-

Table 2. S f Ph ki r.1.et Vi Co
atration of 1OVATRRRA G RRE T 70 i Re 60wt BT RETABr BTG 4 RFEF ence)
and 10-np An 0%&518%497 hbréNHah vabh ak ddii Bvaly, filefoRBWinglgRLigk Smplgsty

Par amet er ~~ Crnax, nff
and/or deoradams should not be more than 0.5%:

5-(4-Fluorophenyl!)-2,3-dihydro-3,6-dihydroxy-3-(1-methylethyl)-2-0x0-4-
10 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

3-[(4-Fluorophenyl)carbonyl]-2-(2-methyl-1-oxopropy!)-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-Aminoe-ethoxymethyl)-4-(2-chloro-phenyl)-6-methyl-pyridine-
5-dicarboxvlic acid 3-ethy! ester 5-methyl ester; and
6-(2-Chloro-pheny1}-8-methyl-3.4.6.7-tetrahydro-2H-1,4-benzoxazine-
5.7-dicarboxylic acid 3-ethy! ester 7-methyl ester.

The stability of atorvastatin/amlodipine dual therapy tablets stored at

23 40°C/75% RH were evaluated. Specifically, the following combinations were
evaluated: _
(1) . 5 mg amlodipine/10 mg atorvastatin
(2) 10 mg amlodipine/4( 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



i max, hr AUC(O-tklc). run hr/rnL AUC(O-co). no-hr/nmL t;!, hr Crax, ng/nL
imax. h A UC(O-tlgc), nghr/nmL. AUC 0O-co), ng hr/mL h F - - - ----c-nmon---
Cnwz tmax AUC(O-ttgc) Ratio 90% Confi dencel nterval Least-Squares Mean

Val uesRat i 090% Confi dence Coadmi ni stration Dual Separate Tabl ets Therapy

I nterval (Reference)Tablets (Test) Armn odipine 5.776,261091 OS to 113
7.287.33101Not Applicabl e 287298104101 to 107 320331103100 to 10, 51.;
511.699.794.6 to 10 Atorvastatin 14.295.082..1 to t 10 15.0 0.6411. 09170Not
Applicable 71.579.1.1 1 1104 to 1 17 80.488.2110103 to i!6 12.315.312498.2
to 149 products of the dual therapy tablets were comparable to or better than those for the

Lipitor® tablets.
This accelerated study at 40°C/75% RH for 5 months is a standard
procedure for predicting shelf life stability of pharmaceuticals at 25°C/60% RH

for 24 months.

Ln

The above results show that the pharmaceutical compositions of the
present invention are not only stable but also have bioavailability equivalent to

administering each of the therapeutic agents in a separate dosage form.

The following nonlimiting examples illustrate the inventors’ preferred
10 methods for preparing and using the pharmaceutical compositions of the present

invention.



Maxi mum pl asma concentration. = Tine for Crax. Area under plasma
concerEtxation-tine profile fromtine zero to tine for the |ast
gquantifiable concentration. = Area under plasna concentration-tinme profile
fromtinme zero extrapolated to infinity. Termnal half life. Ratio of
treat nent mean val ues, expressed as a percentage (100" x.
test%eference}. 90%confidence interval esfimate for the ratio

(test% ef erenee) of treatnent nmean val ues, expressed as a percentage of
the reference mmﬂe1Z&mﬂﬁblcﬁpﬁmﬂm&wc@&ram@érr\‘saawmwmacPar anet er
Val ues Fol | owi ng Coadmi ri stration [ Arnl odi pine and 2 x.40-ng
Atorvastatin Tablets C(Oﬂémlé‘ﬁ%é}n %frﬁjmﬁo*%go W%@%Ehé‘ﬁ%ﬁt%a%‘m vastatin

Dual - erapti’ Tableyg ?(?ieference‘) ahd 5-me PARBARNAT | G:$n MERRV M HeSudrat i o
90% Confi dence Coadm n| st ratio Separ at e Tabl ets (Reference) Dual Therapy

Tabl ets (Test) Ani odi ﬂrnnepyrfaélemﬂesﬁa ng/ nL.5. 085. 0098 69 .4 t0-102 tmax,

AUC( 0- a,), ? Ei_‘°'§0329898A95 4
ngi rnLA torvastati r3 33.710087. @oztdmmitmt@@ 7 tDna hri. 091 SISM\M\IOt

Applicable Separate Tablets  Therapy -

(Reference)  Tablets (Test)
Amlodipine, Standard Analysis

Cmax, ng/mL 2.79 2.77 99.1  95.710 103
tmax, hr ' 7.41 8.06 109 Not Applicable
'AUC(0-tige). ng-hr/mL 136 134 981  94.910 101
AUC(0-09), ng-hr/mL 152 149 982  94.810 102
(e, hr 51.6 49.5 9.1  88.810 103

Amlodipine, Normalized for

Content
nCmax. ng/mL 2.79 2.94 105 102 10 109
nAUC(0-lqe), ng-hr/mL 136 142 104 101 to 108
nAUC(0-o0). ng-hr/mL 152 159 104 101 to 108

Atorvastatin

Cmax, ng/mL 2.52 2.30 91.0 82.0t0 101
tmax. hr 0624 1.12 180 Not Applicable
AUC(0-tlge). ng-hr/mL 12.8 12.3 95.8 88.610 104
AUC(0-o0). ng-hr/mL 18.4 18.4 100 90.21t0 111
. hr 9.12 10.2 112 82.0to 142
AUC(0-o0) = Area under plasma concentration-time profile from time

zero extrapolated to infinity.

tia = 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).

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(0O-tlgc), nghr/ni.16817010195.1 to 308 ALIC (0-co), ng

hr/rnL1771819594.8 to 109 11,4, hr12.715.51122101 to 143 Cmax:

R e T -.--- a--- co-'-- ncentratlon T
e Max = Time for Cmax. AUC(0-tlgc) = Area uncer pl asma

concentration-time proflle fromtinme zero to tirre for the | ast

quantifiable concentration. AUC(0-0% Areg?]under pl asma concent ration-tine

profile fromtime zero extrapol ates: finfinity. t'= = Term nal

hal f-1ife. Ratifgpiati Qugh rcﬁ%&ﬁﬁ&wﬂzﬁﬁﬁc\m}m&ereme&ﬁ@w@hﬁs a percentage

(100% x testiref rence). 90% Confidence | niersa) 90r% confi dénce interval

estimate for the ratiGofdnaBistrpldnesichicme Amladinat pehf0-maAteapiEs Tablgs essed

(a:% ?: lplelr CﬁEt (a)gel gf t(ﬁ‘&g ﬁc@ Sif fo- Hﬁaﬂmléd@méﬂdO%a%éervgst‘;uﬂ(f)ﬁl Tﬁer%y Ww

Tablets (T esl) ‘
Parameter Least-Squares Mean Values Ratio  90% Confidence
Coadministration Dual Interval
Separate Tablets Therapy
(Reference)  Tablets (Test)
Amlodipine
Cmax, ng/mL 5.77 6.26 109 16510113
tmas, hr 7.28 7.33 101 Not Applicable
AUC(0-tlge). ng-hr/mL 287 208 104 101 to 107
AUC(0-20), ng-hr/mL 320 331 103 100 to 107
t/A, hr 51.7 51.6 99.7 94.6 to 105
Atorvastatin
Cmax, ng/mL 15.0 14.2 95.0 821t 110
tmax, hr 0.641 1.09 170 Not Applicable
AUC(0-tlge), ng-hr/mL 71.5 79.1 111 104t0 117
AUC(0-). ng-hr/mL - 804 88.2 110 10310116
ts. hr 123 15.3 124 98.2 to 149
Cmax : = Maximum plasma concentration.
tmax = Time for Cmax.
AUC(0-tigc) = Area under plasma concentration-time profile from time
zero to time for the last quantifiable concentration.
AUC(0-o0) = Area under plasma concentration-time profile from time
zero extrapolated to infinity.
tA = Terminal half-life,
Rano = Ratio of treatment mean values, expressed as a percentage

{100% x test/reference).

90% confidence interval estimate for the ratio

90% Com"dence Interval
(test/reference) of treatment mean values, expressed as a

percentage of the reference mean.



W g aC COvC7Cn7tuto J EXAWLE i GENERAL PROCESS FOR PREPARI NG
ATORVASTATI N CALCI UM AMLODI PI NE BESYLATE DUAL THERAPY TABLETS [ A

Atorvastatin Ganulation 5 Step 1. - Dissolve polysorhate 80 in purified
wat er at 50C and add and hydrate hydroxypropyl cellulose. Alowthe
solution to cool to roomtenperature. Step 2. - Mx atorvastatin calciun,

cal ci um carbonate, mcrocrystalline cellulose, starch 1500. and

croscarnel | ose sodiumin a Fluid Bed G apulator/Dryer (FBG D) or a high
shear tnixer/granulator. 10 Step 3. - Ganulate the powder mx from Step 2
wi th the sol ut ifablefr orﬁunﬁhe@ df Pharrtideek (& Paim etV ghesheaiwing

m xer/granul ator. Step 4. - the granulation in the FBG D or other

dryi ng apparatus to acc}?\gﬂ’é’fllﬁﬁf@l%‘d}ftlgh‘?gﬁlﬁ@émme 4 g 0-mes)opRsRE’s t han

or equal to 2.0% [B] IIF'B?EIIS @f&{xéé%ﬁ@]éﬁnﬁmgﬁg rfeé@g%g‘z'a’g],c’?@sgl”ﬂ ual

hesyl ate, mcrocrystalline croscat um and silicon
di oxi de to the atorvadihatdpy Ipbtetuflasiion from Step [A] Step 2. - -Pass the

powder m xtur Hh&eu;g-h—a—FH—H—E—aie——a—eﬁHﬁq—l—l—?—eg—go—A?ﬁ
magnesi um st eab &80 the mi |l ed BOWHEE A Kturd ¥t om 2249 SPE-SAHE bl end

in either a bin bl ender. a V-bl@&admemtratisn bboDidiender, and theervelll ke.
Separate Tablets T‘herapy

(Reference)  Taplets (Test)

Amlodipine
Cmax, ng/mL 5.08 5.00 98.6 95.4t0 102
tmax, hr 7.39 7.44 101 Not Applicable
AUC(0-tlge), ng-hr/mL 270 262 97.0 94.21t099.9
AUC(0-o0), ng-hr/mL 303 298 98.4 95.4 to 101
tis hr 52.6 55.7 106 99.9t0 112
Atorvastatin
Cmax, ng/mL 33.7 33.7 100 87.8t0114
tmax, hr 1.09 1.58 144 Not Applicable
AUC(0-tlqe), ng-hr/mL 168 170 101 65.1t0 108
AUC(0-o), ng-hr/mL 177 181 95 64.810 109
/A 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-) = Area under plasma concentration-time profile from time
zero extrapolated to infinity.

tiA = Terminal half-life.

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

90% confidence interval estimate for the ratio

]

90% Confidence Interval
(test/reference) of treatment mean values, expressed as a

percentage of the reference mean.
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EXAMPLE |

GENERAL PROCESS FOR PREPARING ATORVASTATIN CALCIUM/
AMLODIPINE BESYLATE DUAL THERAPY TABLETS

[A]  Atorvastatin Granulation

Step 1. - Dissolve polysorbate 80 in purified water at 50°C and add and

W

hydrate hydroxypropyl cellulose. Allow the solution to cool to room temperature.
Step 2. - Mix atorvastatin calcium, calcium carbonate, microcrystalline
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 | in the FBG/D or a high shear mixer/granulator.
Step 4. - Dry the granulation in the FBG/D or other drying apparatus 1o 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]. |
Sle;ﬁ 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

25 besylate/atorvastatin calcium dual therapy tablet cores.
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EXAMPLE 2

SINGLE-DOSE BIOEQUIVALENCE STUDY COMPARING A 5-MG
AMLODIPINE/10-MG ATORVASTATIN DUAL THERAPY TABLET TO
COADMINISTERED 5-MG AMLODIPINE AND 10-MG ATOR"ASTATIN
TABLETS

PROTOCOL: A randomized, single-dose, 2-way crossover study was carried out
in 36 healthy volunteers. Following an ovemnight fast, each subject received a
single 5-mg amlodipine and 10-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
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
(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.

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

analyses are presented.

RESULTS: Data obtained from 35 subjects who completed the study, as well as
from one subject who received only the separate 1ablet treatment before
withdrawing from the study. were used in evaluation. Mean plasma concentrations

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

c>C
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sumrmarized in Table 1. Individual Cmax and AUC values are illustrated in

Figures 3 and 4.

Amlodipine, Standard Analysis _

Based on amlodipine Cmax and tmax values, the rate of absorbtiOn

5 following administration of 5-mg amlodipine/10-mg atorvastatin dual therapy
tablets was similar to that following coadministration of separate 5-mg amiodipine
and 10-mg atorvastatin tablets. The difference in mean tmax values was
approximately 40 minutes. Mean Cmax values following administration of each
treatment were nearly identical, and the 90% confidence interval for Cmax values
10 was within the 80% to 125% bioequivalence range.

Based on amlodipine AUC values, the extent of absorption following
administration of 5-mg amlodipine/10-mg atorvastatin dual therapy tablets was
similar to that following coadministration of separate 5-mg amlodipine and 10-mg
atorvastatin tablets. Mean AUC{(0-w) values were nearly identical, and the 90%

15 confidence interval for AUC(0-00) values was within the 80% to 125%
bioequivaience range.

Mean amlodipine terminal elimination t) 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(0-20) value foliowing

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

12
h

coadministration of individualtablets. The 90% confidence interval for

normélized-AUC(O-oe) 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/]0-mg atorvastatin dual therapy

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



in 36 healthy volunteers. Followng all, overnight fast, each subject
received a single 5-ng anml odi pine and I 0O-ng atorvastatin dose as a dual
therapy tablet and coadm nistration of separate tablets on Days | and 15.
i f1 Blood sanples were collected before and serially for 168 hours
following each dose. Plasma sanples were harvested and stored frozen at
-70C prior to assay. Plasma anl odi pi ne and atorvastatin concentrations
wer e assayed by validated nethods. Phar maedki net i ¢ par anmet er val ues were
eval uated from t L QR i [ : L | nmet hods.
Reaul 15 of 1t NOVACLE CRRaTy & o T e R e N M and AL
val ues were usesppraximarlychl atieutpd) THodneheemnaednnC ey akisief oast he rati os of
| east -squares treatnent nean val ues. Bi oequival ence would be declared if
the confidence #npr@vimally 99 anhibe 9 ganfidence i Guaipion & mard e MASSY IR n
Cmax and AUC va%g(ga% 1186}52%“90 &?eé&%l%&’lﬁﬁ%&md data. were within the 80%to
ssay an

125% range. 20 mnation O ontent uniformty of the dual
therapy tablet eval RakedniaforviitaisAUdyvdesealeaddrinat abdoeptasH pUbpine
portion was 94% of |abel claim 7'lae ator astatin portion was within the
45% 0 to 105% rabmjelisuationerieSMgeamlpdinkes’ E¢memtodipirhie dualiherepy tabdets was

atorvastatin tabl ets L Nl I L r-ef erence_treat pent . refore,
bi oequi val ence Mgmrtgﬁ}ga\?gm&%@g%gg ‘?i“e’?{?%fa\%&i%aép%ﬁ%%‘%%Pglﬁ%@%&%ﬂ?ggﬁa“%uc
val ues for the digshstitireableNtMdn QUBHM-JReeHkE sveftf ideptidl. aaahyses are
presented. RESULTS. Data obtained from 35 subjects who conpl eted the study,
as well as fr awnbdencsupeet fodd) CEte) vebiepnlay withen geddfatel 248b| et

- treatment_before W'ltpdravvin fromthe stud;. were used in evaluation. Mean

. plasma c]cfhcen_t rRAPSURQISBET TaE- i | | ustrated in r i gures 1 and 2, o
s Phar macoki neti ¢ par aiel&fioMALHEs (é@hfna 28 miSHITNRT Za6: '@er?%ﬂaﬁa layerdihyi dual
:Cmax and AUC values are i1llustrated in Figures 3 ancf 4. ocil pi ne,

‘St andar d Anal ysipproBasaelyor) beuredi pi ne Cmax and tinax val ues, the rate of
absorption 5 followi ng adm nistration of 5,-ng am odinineli 0-ny

ot ot 1t SrOBFIGEGRAG ARG TP RaRl i o W AL et e

;'t abl ets, The difi$@uRARAt idcd@ibiraon Makp@sie\ias g ARPHPKicBidelyymg0 m nutes.
Mean (.max val ues follow ng adm nistration of each treatnent were nearly

i dentical3, and atdreasgoystelats dence interval for Cmax val ues 10 was within
the 80%to 125% bi oei ~ui val enee range. Based on anl odi pi ne AUC val ues, the
extent of absorption follow ng

EXAMPLE 5
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 cbllectcd 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

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



adm nistration of 5-ng aml c dipine/10-ng atorvasta.in dual therapy tablets
was simlar to that follow ng coadrninisration of separate 5-ng anl odi pi ne
and 10-ng atorvastatin tablets. Mean AUC(, O-cr) val ues were nearly
identical, and the 90% 15 confidence interval for AUC(O co) val ues was
within the 80%to 125% bioequivai ence range. Mean anl odi pi ne term nal
elimnpnation t'.! values were sim/lar, aver agl ng approximately. 50 hours.
Anal | sis Normalized for A ndodi pi neCont ent’ ifn Test Tablets 20 The mean

anm odi pi ne con Ir PR Of test
tabl ets was ap%@givla%gﬁk é@iﬁbl teﬁgﬂ?g% lgilgﬁgﬂ ﬂ.@s%@% %Hdlgﬁc of

i ndi vi dual t abhetudd beTteeB696fabntordeirae: intdresly &r tﬁ@fanololfmlloda}ade eéndx val ues
was wWithin the 80%to 125% bi pequi val ence ran The nean ani odi pi .ne

cont ent - nor mal RXEESKRUS(goEoInd A e V4Bt B‘?fﬁeﬁ@nq%‘%ﬂﬁf?ﬁﬂ%@ dadp.ivie ofithim st
tabl ets was apmeog@ﬂ%pi%%@ gher than that of coadnministration of

i ndi vidual tablets >onfidence interval for itcrn.alized AUC(0-o0a)
val ues was within the 80%to 125% bi oeeui val ertce range. Atorvastatin

Based onsat or vRHESULTS Qe odruindd faen 3éalibiests vvecongtleted theadisdy prieon 30

foll owi ng adm ni st ration of 5-ng am odi pi ne/_10-ng atorvastatin dual
therapy tabl ef¥aivged dylean p&?sm%cqn&amratmﬁ Ptswllﬁarfﬁ%w Figprgs Stand i on of

separate 5-ng agladi.piing; %agazngt@gvcjdgesr@e g{ll?lh‘layl?éé g'jto'féﬂle Baﬂld%%al Bél&f\f or ence

difference in nean nax va S was appr oxi mat

in mean Cmax vahdiASGvesuesappilistrartieh ¥igdves and 8 he 90% confi dence interval
for Cmax values was within the 80%to 125% bi oequi val ence range. 5 Based
on atotvastati Rgﬁug val ues. the extent of absorption follow ng

adrri ni stration PR am odi pi nel 10-mg atorvastatin dual therapy tablets

S lar to tha | f rat am odi pi ne
' WJ Bafel dnt l%awanﬁ'aﬁu& u(% r&era@ Al s%ﬁ&n i pi

and 10- atorvastatin tab ues wer e entical, and
t he 90% conf i fhelveeng adreinisatatibopf AQJ@@amhn)ilpmd/%mgmemmhh dudlhker80%6 to
| 25% 10 bi oeqw\élence r atorvastatin termnal elimnation t3/.

values et o o TR Ve B ol A G UTE AT IO S S EENEI O

Am odi pi ne 5- nghafiotiNagied d-mgl a(?or%stgﬂﬁ?labief?rl%?&fffé}%&t]ﬁ a8 mik 98RKE vai ent
to coadministration of separate 5-ng arnlodipine and 10-ng 15 at rrvastain

t abl et s. 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 aiorvastatin tablets. The difference in mean AUC(0-e0) values was 3%, and
the 90% confidence interval for AUC(0-o0) values was within the 8§0% to 125%
bioeguivalence range.

Mean amlodipine terminal elimination tY values were similar, averaging

approximately 51 hours.

Atorvastatin

19
Ch

. 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-mg atorvastatin tablets. The difference in mean tmax values

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



EXAMPLE 3 20 SI NGLE- DOSE Bl OEQUI VALENCE STUDY COVPARI NG A 10- MG

ANI LODI PI NE, 40- M5 ATORVASTATI N DUAL, THERAPY TABLET TO COAD. M NI STERED
10-rV1C AMLODI PI NE AND 40- M5 ATORVASTATI N TABLETS PROTOCOL. A random zed,
si ngl e-dose, 2-way crossover study was carried out in 36 healthy :
vol unteers. Follow ng an overni ght fast, each subject received a single 1
0-ng arnl odi pi ne and 40-ng atorvastatin dose as a dual therapy tablet and
coadmi ni stration of separate tablets on Days | and 15. 25 , Bl ood sanpl es
were col | ect edobef irgidend s AkbyYChak vaess hauhshiPhk @0bng 18a¢h dose.

Pl asma sanpl es were harvested and stored frozen a. -7VC prior to assay.

Pl asma ar nl odi pictguevaltnet wingast ati n concentrati ons were assayed by,

val i dat ed net hods. Phanpacoki neti.c anmet er . val ues re eval.uated from
concent ration-time GRSt PEEOBFSHER D AR UrrhG R RIS PRER fVIBE ANOVA

of 30 | oW t I anSfAKTRE:ONRY 1 3Rk, %dfﬁihb‘/lﬁ-g-rﬁ‘?Et%r%ﬁﬁntdﬁapﬂlleﬁaélv%ﬁe@w&s

confidence intervals for the ratios of ast-squares treatnent nmean val ues.
Bi oequi vai c. r r sinilanoutict fidlodend eraddinfstrathen clorpardendemigninelodmlise 4rar t he
rati os of am odi pi ne and  atqrvastati.n Cnmax, and AUC val ues, based on

| og- t r ansf or mef0dag AOTNASREN W s nl herdiEennos inonaassdiCAfye). vaueREe9L 8e. Dat a

bt ai ned f j I d d eval :
ol s concent Pl Png arai oS BB EdBr aUera BB Sk 8RBk Phan ok et

paramet er val ugss@anfouivaRhtZ Bthgkn Tabl e 2. Individual Crax and AUG val ues
are illustrated in Figures 7 and S. An odipine 10 Based on_ani odi pi ne Cmax
and tmax val ues, theagtatorvdstaiinslormpinabsiinioklowinyaladhiaiestimaier, eremging0- my

anm odi pi he; 40- at.oryas in dual therapy tablets was simlar to that
foll ow l@ coad%?’éﬂaﬁ}? g§%8¥rs’5epar ate 10-ng am odi pi ne and 40-ny

atorvastatin tablets. The difference in nean tn.ax values was |ess than 10

m nutes. and t 0@NCLUSION e\ hmbdiped ] Chid/asrvaadaie 80Mas dothdiipy 1b1RO%e
confidence interval for Cmax values was within the 80%to 125%
bi oequi val encebieagitjralemds sgadningiraiion pprapara ) v welpdinipeardd&ms of

absorption fol i : L.nistration of I 0-ng am odi pi ne! 40-ny
atorvastatin d%tgwagﬁg?g%g&‘?abl ets was simlar to that follow ng

coadm ni stration of separate 10-ng anl odi pi ne and 20 40-ng atorvastatin
tablets. The difference in mean AUC O'E)QAWL%% was 3% and

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
ATORVASTATINTABLETS

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

assay..Plasma amlodipine and atorvastatin concentrations were assayed by

2
th

validated methods. Pharmacokinetic parameter values were evaluated from
concentration-time profiles by noncompartmental methods. Results of ANOVA of
Jog-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 amiodipine and



the 90% coni dence interval for AU O o0) values was within the 80%to 125%
hi oequi val ence range. Mean am odipine termnal elimnation t!_values were
simlar, averaging approximately 51 , hours. 25 /S,torvastatln Based on
atorvastatin Crax:, and tmax values, the rate of absorption follow ng

adm ni stration of 10-ng am odi pi ne%10-ng atorvastatin dual therapy tablets
was simlar to that follow ng coadm nistration of separate 10-ng

am odi pi ne and 40-ng atorvastatin tablets,, The difference in nean tnax

val ues 30 was | ess than 30 minutes. The difference in nean Crax val ues was

5% and the 9Q¥¢ankidence ahan;wcvalaluEprbagadwmgafan%fo%eava&a%m\onﬁlﬁe 80%
to 125% bi oequi val ence range. Based on atorvastatin ATJC val ues, the

extent of absohp8@riofldbtcoantd.ng admi nistration of 10-ng am odi pi ne/ 40- ny
atorvastatin dual therapy tablets was S si rrilar to that follow ng

coadm ni strati rate 11 and 40- torvastatin
tablets. The ﬁ?@i@ﬁc al‘%"%ﬁﬁé)ﬁg’%(%’m ;'30\/'5a‘lv REORRETE] g}ﬁngmaﬁdv The 9094,
confidence i nfeeamaiedhor@aﬁygsmcaicknwaﬂl&ﬁ%rmmswehI,Mrda?es@afqam 1 25010
hi oequi val ence range. Meah atorvastatin tenmal elimnation t?/: val ues

Were si il ar, Pamnaa@ikmguc p@raapmrmlmmlsjamaﬂmdns Ta@enClndsyidng! Gnivodi pi ne
10-rng! at or vast t,i tab bi oeqw valent to

coadr ni ni st ra‘ﬂ’@ LECF lélgg?rﬁtl u%‘% %‘f Lf g%d 40- atorvastatin
tabl ets. EXAMPLE 4 SI NGLE- DOSE BI CEQUI VALENCE STUDY COVPARI NG A 10- MG
AMLODI Pl NE/ 80- A\ﬁoﬁTmyASTATI N DUAL THERAPY TABLET TO COADM NI STERED 10- MG

AMLQODI PI NE AND TWO 40- MG ATORVASTATI N TABLETS PROTOCOL: A random zed,
si ngl e-dose, 2= ay Bﬁsg@,g@e@iodsma@lglwwdamﬂx edlugstthe @oe pirabgerhieal t hy

vol unt eers. ow_n overni.ght fas ac sub a_single
To-mg. atti oaRpREraAdRBYs RIRERSF ora APloBRE B TE ofiasFR b b peaBl of anc
coadm npst r at ltébllle@fwa§eﬂﬁla?ilft@tﬂaﬁiﬂlI%Rﬁn@ébalaﬁfﬂﬁmtrat%lﬂoﬂs@ arleO@dmsanpl es were
col |l ected before and seri al Ig for 168 hours following each dose. Plasm

sanpl es were RaledBinedndHdo 4P-reeorvesiabn taets. e piesnce v r%aﬂa@%y Pl asma
ar nl odi pi ne ang al %¥ A3t ALLg rﬁ‘?ﬁl nﬁn\;lgtfné al e\%ﬁece‘?n%?q SAMCINICHIND

met hods. Pharr naco ineti ¢ parane e’r ues rom
than 2%. The 90% conﬁdence interval for Cmax values was w1th1n the 80% to

125% bioequivalence range.

15 Based on amlodipine AUC values, the extent of absorption following
administration of }0-mg amlodipine/80-mg atorvastatin dual therapy tablets was
similar to that following coadministration of separate 10-mg amlodipine and two
40-mg atlorvastatin tablets. The difference in mean AUC(0-c0) values was less than
2%. and the 90% confidence interval for AUC(O-oo) values was within the 80% to

20 125% bioequivalence range.

Mean amlodipine terminal elimination t'4 values were similar, averaging

approximately 54 hours.

Atorvastatin
Based on atorvastatin Cmax and tmax values. the rate of absorption
23 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 atorvastatin tablets. The difference in mean tmax
values was Jess than 30 minutes. Mean Cmax values were idefitical. The 90%
confidence interval for Cmax values was within the 80% to 125% bioequivalence

30 range.



concentration. tinme profiles by noncornpa.rtrnental nethods. Results of

AN- OVA of log-transf rmed Cmax and AUC val ues were used to calculate 90%
confidence intervals for the ratios of |east-squares treatnment nmean

val ues. Bi oequi val ence =0 woul d be declared if the confidence intervals for
the ratios of anl odi pine and atotvastatin Chmax and AUC val ues, based on

| og-transfornmed data, were Wthin the 80(V50 125% range. 5 RESULTS: Data
obtai ned from 36 subjects who conpl et ed th% study were evaluated. Mean

pl asma concentrati 0ngased @niatdruskdiat RO ValidsOthe@Steh @ﬂﬂbs@;ﬁmon%ﬂéxﬂﬁﬁo‘(' netic
par aneter values are summarized in Table 3. Individual Crax and .RUC

val ues are ill wénmms@dlqmofﬁogmgemlgmpm:éﬁolmg aperiveditpi diel tBagdiabints was

m odi Cmex. and t | te of -ab foll
adini n St 1 at  on S5RH'00 RGP MRS BeACIMROY VAL Of SRRCHE ! R B REPR

tablets was simjlas 1o that, ttaﬂle{so‘l*h@&fﬁ‘?i}fémlﬁhﬁga_rﬁ%U@ 81 v SERALAL £, 10:19

anl odi pi ne and two" 4 -ng atorvastatin t e di erence I'n mean trnax
val ues was | esshd $@n Bnfiiiéntt esienantbrtA1eC-&) erleBE /ak WithBahe GUBXioVI2kYES Was
less than 2% The 90% confidence interval for Cniax values was within the
80%to 125% bibcs?@qul“@ﬁlnéﬁ@@“ﬁange 15 Based on ani odi pi ne A UC val ues, the

extent of absorption follow dmnl ration.pf 10-r di pi nel 80- hi e
atorvastatin dual M?%am{vg%?tm erwé%al eé uon I? vat%thegtulfjefcrlofup‘g%lr veraging

coadm ni strati @Pp@fmﬁ@@@namﬁmlrg) nmg ar ni odi p| ne and two 40-ny at orvastatin
tablets. The difference in nean AUC(0 n) values was |less than 2% and the
90% confi dence |nterval for UQ%O 0) values was within the 80%to 20 12 r%
bi oequi val ence N Arledpr d8-memirastate) $hingaupbhetapy yahleie graner e
simlar,,avera tQr

at or vasidt i n %‘oggmv%ﬁﬂ{ B Bttt e G P EB R ke 5B NEF e

adm ni strati ona@hfakch{mgaalmsodl pi ne/ 80-rug atorvastatin dual therapy

tablets was simlar to that foll owi ng coadm nistration of separate 10-ngy
artal odi pine and two 40-ntg aturvastatin tablets. The difference i n nean
tmat  val ues was | ess than 30 minutes. Mean Crax values were identical. The
90% confidence interval for Crax values was within the 80%to 325%

bi oequi vai ence 30 range. A



Based on atorvastatin .AUC. val ues, the extent of absorption follow ng
adm ni stration of 10-ntg am od ; Ni ne; 80-ng; atorvastatin dual therapy
tablets was simlar to that follow ng coadm nistration of separate 1 0-ngy
am odi pine and two 40 -matorvastatin tablets. The difference in nmean
AUC(C, -x) values was 2% and 5 the 90% confidence interval for AUC(Go0.))
val ues was within the 80% to bioequival ence; range. Mean atorvastatin
termnal elimnation t% values were simlar, averaging approximtely 14
hours. CONCLUSI ON: Am odi pi ne 10-nzg/ at CCMQH\HS'[I n 80-ny dual therapy
tablets are 10 bioequivalent to coadrninistration of separate 1 O-ng

am odi pine and two 40-ng atorvastatin tablets. CLAIMS ML at is clained is:
A pharnaceut i cafngaeRRshid gn conprising two components: (a) (b) 10 one
conponent conprising a granul ation of atorvastatin or pharmaceutically
acceptabl e salts thereof and a carrier including an alkalizing agent that

phar maceut cal 1y aciBnrabe iay PERRE SETRaNEThe BOTRb P I G ng B

al kali zing agent tha} foaerBmpopertt cginpatian atdramlbyomblateivasttiveot wo
conponents are conbined to forma final conposition for a solid dosage
four. Thed phar maceut i calP é’éﬂ%&lﬁqlb’rﬁcﬁ%‘éﬂlﬁﬁﬁ& thereef apche ia%’é’t“é‘luﬁmgr@@ (a)

component 15 a et gt anuhalibaia tNGnROTRANARL ] S8 g POWder

conmponent; and the al kal'I zi ng ‘

bi oavai | abi hty regul(a} om saM&do@hldmﬁMomﬁﬂBncgea{mloﬁxmne dhehaphatenacalyt i cal
conposition according to Claiml wherein the alkalizing agent.in the (a)
conponent is sel ected fP%?ﬁW%ﬂ&@dber%Qf@ﬁétqaﬁfgﬂ ecludeng & dlksleananssat e,

cal ci um phosphate, and tlgd&lf \Aﬁpgypg}l?ﬁghe where[ﬁf}_ﬁ RD@ESH*}

conposi tion according to erein ratio of ator %’atlr or a
pharmaceuti cally accept atmlnb:r&ﬂhb fores Badl dompoaltminuioy 2€olﬁ'xhddimg|ﬁfo&nl t the (a)
conponent is about 1:1 to about 1:4 ww, The pharnaceutical Conposition
according to Claim1l conprising about 025%, to about i J% am odi pine or a
phar maceuti cal 2y accgptphbirgaczalital composition according to Claim 1 wherein the

(a) component is a wet granulation; the (b) component is a dry powder
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:] to about 1:4 wiw.

The pharmaceutical composition according to Claim 1 comprising about

Lh

0.23% to about 10% amlodipine or a pharmaceutically acceptable salt
thereof and about 2.5% to about 20% atorvastatin or a pharmaceutically

acceptable salt thereof.

25 6. The pharmaceutical composition according to Claim 1 comprising about

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



t hereof and about 2.f n to about 20% atorvastatin or a pharmaceutically
acceptabl e salt thereof. 25 6. The pharmaceutical conposition according to
Claimi conprising about 1.5 to about 20 ng of am odi pine or a
pharmaceutically acceptable salt -36- thereof and about 0.5 to about 160 -
rag of atorvastatin. or a pharmaceutically acceptable salt thereof. 1 he
phar maceuti cal conposition according to Caiml conprising . anl odipine
besyl ate and atorvastatin calcium 5 8. T “phar maceuti cal conposition
according to O ai m &cOMLE3bAG (B {d #eM; 1 6OMRIdFakdroR &gl 664 ed from the
group consisting of. atorvasstatin calcium nmg active and anl odi pi ne
besyl ate, 2.5 ng acpharejaceatically asteptdbie sl tbéranf. 10 ng active and ani odi pi ne
besylate, '2'.5 trig active. atorvastatin calcium 20 ng active and

am odi pi ne besylate, 2.5 ng active; | t? atorvastatin calcium 40 ng active
and anl odi pi ne7besyia¢ ghargnabentt@! e6hpydition akcordngsioaCiaim daddbhpriging80 Ny
active and anm odig ine besylate, 2.5 ng active; atorvastatin calcium 5 ny
active and anl odi pi fralaseripe hewlats apdgtoawsiaia calciiar vast ati n cal ci um 10 ny
active and anl odi pi ne besylate, 5 nig active; atorvastatin calcium 20 ng
active and aml odi pi ne besylate, 5 ng active; 15 atorvasstatin calcium 40
my active and &nl odihé pearbessntmbeorBpapfiaoiccorsing wt Glairadt cmprisced afixad, 80
ng active and anl odi pi nhe besylate, .5 active; . atoryastatin calcium vy
trig active and ani ‘E)‘%{‘?}Pﬁ Orb%%?ﬁ“'adtg?mgge RPUREPIRRINS %fr/or vastatin cal ci um
10 np active and amkgelaBiafia cRREYH Bg abQveEhAGhIoNBine BAGINASE fhighcGa;Ci um
20 nmg active and aml odi pi ne besylate, 10 nog active; 2G atorvastatin

cal cium 40 ng act i #tervas@dtiarkledini lfenpesyveang antlodipang basylale 2.5 mgdctive:

atorvastatin cal cium _80 ctive and aml odi.pi ne besyl at active.
0. A method for pr eBRPENEUE AR AYCTE P DTGt T PSS Rl o) a2ty A
at orvast@dn granul aibRRs@AARALIHh MY me actNead(ahl]odiptieSsal i) 2 Pms Ubdace
active agent in water and addi ng and Rydrating a hinder: Step (21 - nixing

atorvastatin cal ci ustprvastatinkalciunm,f§ mgeetiverdandtamlpdipinge kesplategRdameactivean 5,

s (riertatfetent. b CALLAAL ol ol epiabl 8 B0 A0 v
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 amiodipine 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:

~J
h

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 §, a filler/diluent, a filler/diluent/
disintegrating agent, and a disintegrating agent in a granulating

30 apparatus:



, &t Step (3) - granulating the powder mx from Step (2) with the solution
fromStep (1) in the granul ating apparatus; and Step (4) - drying the
granulation in a drying apparatus. (?] A final formulation conprising:
Step (1) - adding arnl odi pi ne besylate, a filler/diluent, a disintegrating
agent. and a glidant to the atorvastatin granul ati on; st ep (2) -passing
the powder mxture through a mll; arid Step (3) - bIendl ng the mlled
powder mxture and a lubricating agent im’a bl ender to afford a uni formy

bl ended phar maceuti cal  conppsid; Oﬂaﬁn%nﬁc §elicd.Aosaoseboeah Afvidine

pharmaceutical conposition co r| sing am™ I ne or t1ca

accept abl e sal ts ther eofolanen &bar\tas{ Btin theograpiiarindeghrataa lang accept abl e
salts thereof and a carrier_containing, not nore than 2% total inpurities
and/ or degradants from at - onteadtatdringrihe BBRUIREPR It A4RYIDEERRATALSi npuri ti es

15 and/or degr adant ﬁi g{’ﬁﬂ%ﬂt(& tn%qus orage at 25CI60%rel ative

humdity for 24 nont ar maceut’l cal® conposi ti on conpri sing

arni odi pfne or pharnaceuti cSﬂebyl)-éHddﬁmt@blbdxpsﬁ tesylabe nefer/dilderal ©r vast atin
or pharmaceutically acceptable. salts thereof and a carrier containing net
nore than 0.5%of a conﬂ@wr@mwee&ﬁe@a@#léﬁattt%élegart@n@stemgr@ylaﬁgnof

5-(4-Fi h [)-2. dil Ly
2- f)xo hugagﬁyﬁny |)(pheni/ ayg{ﬁgoa cﬂ: HEE e]ypo qa&(}[;ri}%ru(%‘l[ a’?%r%/g@)’% }é.CI d;
(2R-trans)-5-14- Fl uor ophenv$t)3p23)(lb-lﬂﬁhﬂig/ihetnliljl}ha pbhéemnphﬂre)dndla lubricating

12-fteirahyrro-4-hydroxy-6-0x0, 21 -rung. 2-y 11-1-pyrrole-3- 25
carboxani de, and 3-((4- Feabinophlepdsy|to 8 QF%WF }hQLt d?ﬁapwnapeut@abpr opyl :

- A 3- diphenyl - 2-oxir an&ﬁﬁ%&ﬁmogﬁsolﬁ BS{acéF&ﬁﬁge at 25C/ 60%nrel ative

hum dity for 24 noh' A phar maceut’l €al conposition conpri sing
ae:iodi pine or pharnmaceutically 30 acceptable salts ther eof and a-.

contai ni ng not "or o R A2 buA apEoR AN SoRf i Be pTR AR PR ErEREi

consisting of. 2 fZawepuameehhgmrd@eﬁﬂwhtbwhsnaan@hbﬁﬁm@bﬂmnly-aecew&mI -
pyri di ne- 3. 5-di car bOXéI iC aC| d 3-ethyl ester 5niethvl ester: and 6-(2-C
hi or o- phenyl ) 4. net h§4 ghere @dtaéaﬂaq{f@pglqu 10t more than 2% total impurities

and/or degradants from atorvastatin and not more than 2% total impurities
I5 and/or degradants from amlodipine after storage at 25°C/60% relative

humidity for 24 months.

11. A pharmaceutical composition comprising amliodipine 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.6-dihydroxy-3-(1-methylethyl)-
2-oxo-4-pheny!-3-[(phenylamino)carbonyl]-1 H-pyrrole-1-heptanoic acid;
(2R-trans)-3-(4-Fluorophenyl)-2-(1-methylethyl)-N,4-diphenyl-1-
{2-(tetrahydro-4-hydroxy-6-oxo-2H-pyran-2-yl)ethylj-1H-pyrrole-3-
23 carboxamide; and '
3-[(4-Fluorophenyljcarbonyl}-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



benzoxazi ne-6. 7-di carhoxylic acid 5-ethyl ester 7-nmethyl ester; after
storage at 24C/ 6(c)% relative humdity for 24 nonths. 13. The
pharmaceutical conposition according to Claiml containing not nore than
2.0%total inmpurities and or degradants from atorvastatin and not 10 nore
than 2.0%total; inpurities and/ or degradants from anl odi pi ne after

storage at 25C/6Q ~ relative humdity for 24 nonths. 14. The pharmaceuti cal
conposition according to Claim1 for the tfeatnent of a subject suffering

from angina pectori g, MN&Jrase eLA%rTontHIRE AECh o MRS ‘i.%‘%'bpycoﬁgg?nd

hyper|ipi dem a, and/or hypercholesterolema; and to 15 treat a s ect
presenting wth synmpieans fofm clar ghioap conskingl®: A Lit fir achieving a
therapeutic effect in a manmal conprising a therapeutically effective
anount of arni odi pi ne orphanvaceud:galdiyyl)-ageepiablpgesaltsmter.eof and a
therapeutically effective anount of atorvastatin or pharnmaceutically
acceptabl e sal ts t heyrabfe-hadliearbesticiasid Putpdesien I-ngdudgetet:amth and a
contai ner for containing said dosage form containing not nore than 2%
total inmpurities and/ or @&gCattaniphefiylpibratibyiradtai-taraandroadt-Indre than 2%

total inmpurities and/ or degradants from. arriodjpme after storage at
25' C/ 60% rel ative hIEﬁﬁZ@TaFV’%TDG?“ Q%rl?ﬁiﬁi’?’I‘E@F‘% S-ethyl &ster Pmet ylester;

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

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

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

14. 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

15 treat a subject presenting with symptoms of cardiac risk.

15.  Akit for achieving a therapeutic effect in a mammal comprising a
therapeutically effective amount of amiodipine or pharmaceutically
acceptable salts thereof and a therapeutically effective amount of
atorvastatin or pharmaceutically acceptable salts thereof and a carrier in

20 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.



