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WRHEMH(eHidN 5 The present invention relates to a compoBibiR3p07/006352
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preventing or treating cardiovascular disorders comprising amlodipine or a
pharmaceutically acceptable salt thereof and losartan or a
phaRHesMAGGIUHE b AOMROSERI QINCONEHR ESEN Gragdd A -HEPINE
same. 10 Background of the Invention Hypertension can be classified

into essential or secondary hy > M@fﬁé&t (approximately 90 -

95%) of the hypertension belongs to the essential 15 hypertension class.

While secondary hypertension is generally treatable by correcting the

kifds¥d cfvhedneesaivml hypertension, the exact cause of which is not yet
elucidated, is generally treated by relaxation therapy, dietary therapy and
exercise therapy which are optionally combined with medication. Notable
antihypertgnsive hhomingltida fMelick BHRIHANEA asepisvaiding or treating
vasodilators. 20 Vasodilators are most widely prescribed antihypertensive |
AFERIONRATARY 2 ISHAGEY iROeRUSHE grBtHS HedRTdirty toAhdharmaceutically
phesepasplegidakpetioT wiidbdapiuse ACHhfanaicsetisillganveitable salt thereof,

enz%ime %}é&)ﬂ rs, a?r&?iaten?ﬁ: Il receptor antagonists and calcium
cARRA o ee?]EPBthpertension, it is more important to

maintain the 25 blood pressure within a normal range on a consistent
b@igﬁpp&tg fri&;qiyeltiwé y&%glood pressure level itself, for reducing the
ri ' oronary heart diseases and cardiovascular
diseases, e.g., stroke, heart failure and myocardial infarction. Accordingly,

antinyperesive-agems M euld RS RHEF IS Qi eI Sbertension,

hypertension. Further, advanced therapy 30 using a combination ‘of two or

iR QRS S Mg I QhanTat Slodiedrarsidrsinaikal ongsdaishe gssential

IMPHRYRRERIENIINSSOr theareydicoatians yhdrdaweHNS sida&tfgiSreatable by
arising from éhe long term administration of a sifnbgle dr

WO o
OB E060B 1B KR 5005 TDBSEBIA DR GRSy (Y ST HgE Of which is

theyefeteeRndéatediad fenkawtlv pramd proveld caiopahitiap fodpaventiogpy and
oL treating gardiovassular disorders s e6. 0w e Abava RIS N orable
aRahave fo n%pl%a‘fvaﬁ armaceutica c%mp05| ion"which comprises ™
aaniohijpndgarsavphdmgadectichiidiacct psabjorgaitiointiceagentd shmasodilators.
a r ti I){ ange i '
p%&@%ﬁ(ggicﬁafjlgactiwtie@ﬁnﬁgégﬁﬁgﬁ%%%ﬁ%{%ccglrlall?is’lya,u}td isfhey are
aflivisjedt srthepieredrgtiovphtinsesdingyigetheir pharmacological action which

include ACE (angiotensin converting enzyme) inhibitors, angiotensin II

receptor antagonists and calcium channel blockers.

In the treatment of hypertension, it is more important to maintain the
blood pressure within a normal range on a consistent basis than to simply lower
the blood pressure level itself, for reducing the risks of complications such as
coronary heart diseases and cardiovascular diseases, e.g., stroke, heart failure
and myocardial infarction. Accordingly, antihypertensive agents should be
effective for long-term treatment of hypertension. Further, advanced therapy
using a combination of two or more drugs having different pharmacological
actions makes it possible to improve preventive or therapeutic effects, while

lowering side effects arising from the long term administration of a single drug.



composition for the prevention and treatment of cardiovascular disorders,
which comprises amlodipine or a pharmaceutically acceptable salt thereof

WQRHdAsan or a pharmaceutically acceptable salt thereof haRAHGIRFREEAR6352
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pharmacological activities. 15It is another object of the present invention
to provide a method for preparing said comp ?tlon In accordance

with one JSHecPBIEHY plRYERORN ML, (REFEI R Gr SUER Edmsbsiprlop an
fqrrﬁiﬁ)&%liiﬁgrﬁpdsﬁltﬂﬁil mmqﬁr@enﬁagmrtﬁhaarcgeta@msemr disorders that is

lodi ne or maceutl cce b e salt therepf and 20losartan
raneph é%%)céh?‘é%c@ﬁ? f@rleﬁﬂggzr%‘ﬁgn b rmaceutical
Deawipgsitidre whinte andpmpiles ah;lmlsmmd deatles nfatbmiticasbnacceptable salt
VRIS Wil 2 RsaRmeEPpaLgal o Ine IANCUIN JERFPUAN B IBEor havin
invention, wﬁlen ke in conju% With the accom anying drawin &
m@uﬁ@n@ﬁnﬂ@mgﬂek@pal aCHY;LtIESa graph showing the amlodlplne
dissolution rate, obtained in Test Example 1; Fig. 2: a graph
showmg the Iosartan dlssolutlon rate, obtained in Test 30 Example 2;
‘ 4 SHOWHNGIEROR mlodipine dissolution rate, obtained in Test
Example 3; Flg 4:a graph showing the amlodipine dissolution rate,
obtained i |n Te WO 200810696 PCT/ER{EOO71006352 Example 4; and
Fig. 5: a Y% nd'thig o BitiBrePSTY 6‘%‘(8%&& ni¢eRfovide a
Eamnpdslﬁoi &Iﬁtalie@ﬂaesxmpnmndfttbethnmnaﬁnardloévraﬂodl@rrthsexﬂm&s which
ggnerlc ame | ¢ or a pharmace lly acc tabl sal t reo lgsartan
é’tﬁlﬁ g?ﬁ&%’yﬂg amlnogkhoxyme ?le(ﬁ ﬁorop eny - -megh qdlﬁ
-d]hydpd:rﬁ,ﬁiqgﬂudm&lmamtﬂpwlah@ sahdlm?eﬁﬁﬂmmﬁg blnf&mntl\pimﬁmmoglcal
di various forms of 10 pharmaceutically acceptable salts of
amlodipine. The pharmaceutically acceptable salts of amlodipine used in
the presdﬁtlﬁw\?élﬁ?ﬁibﬂr@%é edrifsd ISR b SIS b rpinBAegkimethod for
E&ﬁi'%(ﬁﬁﬁ%@iﬁ@ﬁ acid addition salts, which include but are not
I|m|ted to ydrochlonde hydrobromide, sulphate phosphate, acetate,

maleate, HimaFseEdpRaGaVidhans, asRas! 18 Jhfcoprsenieigysmligny there is
Cprasyiaig %a@%rﬁpﬁmﬂwcﬁc?&@&tgﬂtmg salt$, t@éﬁ@@gomﬁwﬁdﬁllﬁ disorders

currentl marketed as Novasc

k K Pat
ASOPHTIRG oSSR o Sk, PAGTELAE Y SHAIGH RESHAT WErcigieof and

physicahpsopestiesniaecutighidy aotdptiilardisthieittyfas compared with
amlodipine besylate. Accordingly, the most preferred pharmaceutically

Brief Description of the Drawings

The above and other objects and features of the present invention will
become apparent from the following description of the invention, when taken in
conjunction with the accompanying drawings which respectively show:

Fig. 1. a graph showing the amlodipine dissolution rate, obtained in Test
Example 1;

Fig. 2: a graph showing the losartan dissolution rate, obtained in Test
Example 2;

Fig. 3: a graph showing the amlodipine dissolution rate, obtained in Test
Example 3;

Fig. 4: a graph showing the amlodipine dissolution rate, obtained in Test



20 acceptable salt of amlodipine that can be used in the present invention
is amlodipine camsylate Amlodipinc is a long-acting calcium channel

WQRSSREFWHCh is useful in treating cardiovascular disorders sURFTASRIGNTA06352

10

15

20

25

30

hypertension and congestive heart failure. However, it has been reported

that prolonged anti-hypertensive therapy with amlodipine often causes
sidgamladsaeA as 25 dose-limiting peripheral edema, especially ankle

edema. Tig asnlpdipipriskivatbanilaaiaisintodrxaufien intglidtathta in Test
be, due t?e he preferential dilation of the precapillary arterioles in the leg

and #H&PIEslltant efflux of fluid into the interstitial space. A daily proposed

dose of amlodipine or a pharmaceutically acceptable salt thereof is 0.5-20
fably 510 mg. Losartan is the
geneficame-tor 2=ty t=4-ct A2 (1HH-tetrazol-5-
yD[1,1'-biphenyl]-4-ylJmethyll-1H-imidazol-5-methanol, which has been

disclosedy g ?@?@E&ogﬁﬁggquéﬁgb'%}%eﬁl i?%ﬁéfl(gg’rf{g’r-ﬁ?aminoethox}"

Losartan” potassium is curr e as Cozaar (tra

Aasshyibaly (2ehbosephenydharmateykidAnd ducdiotahie Raidintosadigarboxylate,
thatcarszpe usgdip the RIRSANSANVRNIIONgS (gsartan PRIRSSIURArRRa Bkms  of

blocks the interaction of a%tensin Il and its receptor, and is mainly used

faPhrERg s RenarskPHRR salturel isenkadieperiphethecirliagipgeutically
disueisabny eeardist isshiemisifanaisa peatesipraliahetiseaumpaiay @ formed

glaycoma, and also far preventing the progression of post-myocardial, .
IR HOY AR CORT BRTIO8 o RSB ALS CRSGEMTE aeid addition
ingittenogldthougdlwde darmagit saotetindscihdicdsysictecféetds, sishlasbromide,
dizziness or grthostatic hypotension, aily proposed dose of 10losartan .

of SRAR R BOEA wchentihie L hLrook B Roo0 g ey Clrte

1glocomatembes pratferabll 289 aty . saltsTheAmrengvéhcorapidsitiddition  salts,

mafem s als | f
g e A NP R IEIRD. 8 Korean

infateved\srevErtRl ohse dipelase b fdstscrin sxletio el Ledr amlpdirinie having
151%'1‘31/@& ﬁﬁ?ﬂ?_éa@%ﬁ%lﬁftfé\ép‘?Fé‘?,nﬁigﬁeﬁ%fﬁﬁiﬁ%?%ﬁﬁ"sﬂagﬂﬁ? \é%"bompared
thrgmbosis, cardiac hypertrophy, cerebral infarct, congestive heart failure |
adthysRiadiBinfrRctdAicas OrpErIBlit o mestiBreleshigiPharmaceutically
fareouiatibhs, swhile Mimivdipinadveisecaifebts aédbeitvendrygssent invention is
Howegver,.the combined formulatjon of amlodipine and losartan of the 2
oG0S GO SRt oA BAGHARUE bl AOAHE ARG cHigats) blocker
thelfaltowsing gfudbietrsating Taediiostapcobiendiioghistionchf dosarian, hypertension
Losariag dissplvep aadiyinuaiss ol at Do Abheide PHAS AP A Srolonged
bit It is ve%y s]Iowly feleased Ifi an agueous medicament at low p Qe.g‘.’,

pRn2:dipgkenschdeeiagy ovi geatishiping Absordingtystisedgissdreiorsuch as
rai6sanebiag a%ﬁ’ib%?&_lthé‘dﬁﬁ{ﬂp'@%@é’l‘l‘#'aﬂﬁ&&%ﬁ%%ﬁg 'Pﬁé”ﬁﬂl%dipine-

are expected to'be unsatisfactory be the formulation is first expose

td S RElgss oM arneRARPISw ISP GHRIS VR e iy dBmithietersderential
Farthesnestiasipiredaisivi e laakedisstive insideyaffbarerrasiation eEmute of fluid

the gelation, of losartan. For example, as can be seen in Fig 1, which js the
3HEsURE MHESERANRE, a tabISRHepRRRRASG &irflBRy nﬁiinm%dmwe or a
dplgertailetoioadst e eissblaticiitcthieridfianlsdipinenge pRPsradlB0l~10 mg,
mins Ther?forg agmNalc(f(rathable combined formulation must be free from
thrgoprreogfgrre]rg fgsartan g%fation even under a low pH condition. WO
2008106061 2RPCITIK RR(Qeh(dB362me fire?skatyidiprbliemlid fRaf thEtetrazol-5-

2005106D052RATH s35ame Mrcskuyiclpubliem i 25 1
2 S PphOIPT PN, SO BIYGAOE RIS has  been
stisglared dm iRt ontadRsing GO Tro ekt resiiandabd fHcloes Losartan

within its scope a 5 combined formulation of amlodipine and losartan in
which the contact between the two drugs is minimized by physically
separating amlodipine or a pharmaceutig’ally acceptable salt thereof from
losartan or a pharmaceutically acceptable salt thereof, thereby improving
the dissolution rates and stabilities of amlodipine and losartan.
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10In accordance with one embodiment of the present invention, the
amlodipine-losartan combined formulation may be prepared by using a
separate granule or form of amlodipine in order to physically separate
amlodipine from losartan in the formulation. That is, the inventive

combined formulation may be prepared by a method comprising the steps

opdih grianulatinguaraletipieiditlcl mphavnageyticaldy acekptable®altdingly, the
terpot L9 obtain separatnd qranuies; andi2) mixing (he separated granule; e
p%ﬁ With a ik compr%mg 1684an &t a pharmaceutically acceptatg)?e
spiteshereofydti®oombiosal farmuidetisnsiof EXarsyles Iblock prépareddryction of
tQEﬁ]%?éﬁﬁg ?f(glpdtfl@rgg Bﬁe?nﬁ'% %%'9& r@@d"f&'}ﬂ@&iﬁ%‘?@%’%ﬂ%nsion, heart
mamtaining a satisfactory dissolution rate of losartan (see Igs. 1to

Spikng. alsehexhibitigpharal steiliaiony adiiotipeniseeardible iByhgsia (angina
compRared withhiig combineddormulption e nAMPaRativR6XaBP!8bventing  the

which is a tablet obtained using a simple mixture of amlodipine or a _
phRgrRsiticliypastaptastEdialt thevssranlqadaliiie:-a Although losartan is

pRacrageidicallycaarsapiablgcsall hieterioR5h aeeardanceolitianathRiiuces side

embodiment of the present invention, the inventive combined formulatign
rﬁ%%&é‘i %er‘%?f‘%%M’fa%F?&EﬁBFo?ﬂél?ﬂFSH?b‘"i’He g%agal?y proposed dose of
plossinacenutisgilyaaceepiaioldisalichprabicanadabartai & 8.1~500 mg, preferably
phe ceutically acceptablg s¢ ereof. As described in Example 8, the

tv{\;gé ayrélrgtarBPerg 1éteyebl%gjg%e‘ipfsfé}gigzg}%(')rmuIating separated granules of
amlodipihbe nivitotay cabiehprishtmimapiayssiablenprd gsimachimepharimiacputically

”ASc%%%X" @Ql?tﬁ@%%ﬁaﬁaab"r&é?‘{gﬂ %Q@Br%@ﬁ%ﬁ?&%&%&ﬁﬁ%ﬁmQhereof

mixture into a two- et. The two-layer ! _
estiiehign driprsoEed ansiedipirecdi SsarpnieatEestifan g ardinaasdarvdgprders,
fQniRedormplation-efdeamPiR de RSN OWRID RiGofpasm ! REFOVERNGRrombosis,

with still another embodiment of the presentinvention, the inventive )
cerflinteyBETIIRISN SPishsahyafabceRRapHiEe ByUsidgiBEmigdipgocardial
disrriasmay totheireamariseshoeatiogalayeshetyaanl thd AN REiIRNginimizing

ancﬁxlosart co nents, which may be prepared by a method
o) Bﬁgiﬁg%ﬁ@ &B‘F'gﬁﬁﬁﬁﬁ‘g a coating material on separated granules

of amlodibirvesvéityinbeth®nddted diamuiesi@ndmixiigdipeneoatel] Gramae of the
with Io?artan. g.OIn accorgl%nce with é/ tzilnotlhef)embodimgﬂt of the

resent.mmvention canno repar m . INIX1n e two_drugs for the
esen mverﬂlon, the inven IV% ?8rmu al IOFPI WHICIH am ipine ang &

Icﬁsﬁmﬁngrprgbt_ﬂmted from each other, may take the form of a losartan
tablet cogjed yyith ‘?8‘9'%9%@&%@ (F0lSLMaN derRiepAre iRy AVEeadily in

comprising the steps of disso ing or dispersing amlodipine in a coating

sorige o aHdhighaig £ @bRHofH O eH With bst didsesutislpispesteased in an
TRjSdatletmaYihencanpise & LPpIRNG [RypHbetvessHisdasafianclation.

tablet and the amlodipine coating layer, The coating solution used in the

prsceaineby disp dishod sinotiisimathBie perdalilition! she e Pired formt lation
coatipgi shintatadsianhied sxpydie udeteutiadeinaidivijepktanmettind formulation is

cellulose éM ), ethyl cellujose S(%%?,.hygio? thé/.l cellulose E?%,SZO 1

Y oSREBrSeiYR s E PHNIE) T TRy S ctoRe psyisgen orally
administered. Further, amlodipine may be locked in the inside of the formulation
due to the gelation of losartan. For example, as can be seen in Fig 1, which is the
results of Test Example 1, a tablet prepared by simply mixing the two drugs fails to
meet the dissolution criteria of amlodipine, i.e., 80% at 30 mins. Therefore, an
acceptable combined formulation must be free from the problem of losartan

gelation even under a low pH condition.



Accordingly, in a further embodiment, the present invention also includes
within its scope a composition for preventing or treating cardiovascular

WQIMdePe Bomprising amlodipine or a pharmaceutically accet&BI&EB7/006352
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thereof and losartan or a pharmaceutically acceptable salt thereof, the
part com%rising 25 amlodipine gr a pharmaceutically . ccepFLabIe_saIt

thereof bdifg SepRRddugRIgMHS SBAL dBSealrieg S0IHER BF # simple combined

phgrmakridicalix agcepiable aalighawetases inprilanhibes emehanisreninfluence
the_present inve%ti?é) also ig@lude within, its scope a composition for
p g Ear b

ﬁﬁt@rbf’{lré i 35ch a%lgg?ag?g'comprising amlodipine or a
pharmaceéutizailyradge plablereatithdraaition 3fldosantdndusawithin its scope a

h icall I It th f iti L
AR R B BB e

séltethévenf tyugstairs amanmodipineyrapysipalty asdapaigiimgthamlodipine or a

RS e e RIS &yl

trisreaiTtable salhpruiteh Brusbyisapinine i dissa)ismertesmidistahilities of

coplingipirr saaied-efihe amlodipine granule part. In yet another
embodiment, the present invention als ingc,,ludes wi hié% its scope a,
8‘?‘%\?

compositldn FSFRTEARTRINY S tRing ANt tioRIERS Invention, the
campsigipih amegtipine omdipbdrioaceliidalynaoc tietpble @il theredhandseparate
losartan or a pharmaceuytically acceptable salt therepf, the composition .

BREERS 15H O A A g e B BB ik odipine from
phaesantaceirtichdyfaooapitble sdkithereofenohiesdt@nconebined formulation may
phar ticall C therepf f K isti IS, 133

R e B R R i o
layeartogeedtioaliieasauptiplaesplydhereointgcpbinbinesnawabedigientlase and 2)
piﬁ?ﬁﬂ?”ﬂﬁ”@@ﬁaﬁ‘ﬁ@d”ﬁ%ﬂﬁ&%@ IRBCAP e ERHBPASHPAIRL: losartan or a

preventing or treating cardiovascular disorders comprising amlodipine or a

pRAAvBaetHdsnl A caesrBBISaraHe tbSTeRld lodditarramPined formulations of

parRaseytically preprtabipysalishecanddwhicivis 4 iddapddrsbitaigtrate of
of losartan or t e,ﬁ‘:armaceuticall acceptable salt thereof coated wijth
al f/r\:Lpsartan (see

RS rs e RS, b SaE At e A e BEP R RO
congositiors pfdhe preserhibuehigbndnay satitigry conpiisel i Bepaw@tingble 1), as
layer dispased een the losartan tablet and the amlodipine coating. In, . . .
R R R T TR PR AR LRI i i
disdalides b imedodipinge gamyibs susittre ofaordpiwising Ipbarmaceutically

%é@?ﬁﬂ‘éﬁ‘éﬁﬁ RGP AR THRGEHIC 'yaajﬁ‘ﬁﬂ%ﬂﬁteeﬁﬁ%ﬂy Acceptable salt

excipients. The pharmaceutically acceptable carriers or excipients ma
irfélgﬂ‘@fnicrocrystalline cellulose, lactose, sodium citrate, calcium

phosphatg, ghingaiarehitsliaieasas 62 dimead i dlrsheebyiedid@ntion, the

croscarmellose sodium and 25 composite silicate) and granulatln%
bARIEFINS oL OBINARSY IERHRBMESIRD MYl oAnBIRYICd NG asRAcblet of
hydipdipiapyeellipsarthiRe Ratipses apaline and ahacddOumy. losartan or a

Further, the | ti iti furth ' brj t
e o B LB ey BRI A (e the tvo-
pﬂej&lrredbéenhnqlwmpoépbpeﬂrbyeﬁtrmmlﬂimg,s_&';mmtddogpmgsanﬁlemlodipine
PR TP A O AP PRASCHIIGAlIN R ARIAR'S 1R Tablet with a
mixture comprising losartan, and formulating the resulting mixture into a two-

layer tablet. The two-layer tablet thus obtained also exhibits an improved



thereof and excipients in amounts corresponding to a weight ratio in the
range of 1:10 to 1:60. When the weight ratio is less than 1:10, the

WQR8IiReh2rate of the composition becomes poor (see Exanifid/EREHE06352
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Fig. 4), and when more than 1:60, the composition becomes too bulky for

easy admijnistration. .  Further, in the compositjon of the presen )
R BF SRANIBR ol HALE o iy Lo S5 Lot Bfeopespylation of
losgaapR B phshvaecutiBalysd acceptable salt thereof may be used in
amounts corresponding to. a weight ratio in the range of 1:2.5 to 1:20, . .
preferablxlﬁﬁ _aoc?§ rf{.gf&feq W@héﬁ:@ rﬁﬁgti}ﬁg) o lalr%t%%@reerge#i eR{i%%err%al)rll vention,
béhad ministeved dotieidecdn fofa tdiuiet) acrapsuldayemuitblearjoigmtacbugh using
varj tes of dministiation includi ral cavjty;. mo n
e e o PR A heteon the
raurdwliiadneedtiles adam osimeseaisid whidktenainbd Wyenaradckyr im method
C*&%Eﬁgﬂ?ﬁﬁgdtﬂé g?@p@%?%éa%ﬂﬂg’@@éa@fﬁ% RONEEAISS Ssepartiled granules of

accordance with a further aspect of the present invention, there is .
ARSI methsinbiDreparieg BEER P b ARSI APatFApBEHIYH With
155aruzising amlodipine or a pharmaceutically acceptable salt thereof

and losartan or a harmacﬁutically cceptaple, salt thereﬁf, which | )
compriseStAES ¢ with ygh M%?ﬁﬁm RHYFRE QHRG RFFSEALRYSItion, the
amplogtipine formphaionaicewlitalyaadoelpadvbeanaltl tierenf ardseparated from each
pharmaceuticall ceptable 20 excipientst tain an amlodiping. .

o HETe T R e ] R R L AR A0 S aips, Suen
staplg) witkyatmixteepaued: bynprisithddsanmpusiaphimsicpatiodligissolving or

g?l’ 2 #%Nsﬁﬁlmﬁg%%% QBQHH %%‘I'Hﬁeﬂéf 8?&%8%&9&% Qﬁﬁmi%%losartan with

Ing Examples are intended to further illustrate the present

infentesy Wiegodisnertnatits Sbopdalghmee furthepseimonist eosabating layer
taflelbaR- i IRARNG AIHte Rt hEIRARING FABSHHE /1869 The coating

(amlodipine 5 mg) microcrystalline cellulose70.0 mg calcium

dr‘fﬂl&?&b‘éh’éﬁg %5I§5r%&%%qﬂgrﬁ]gﬁ,\¢@persmg amlodipine may be a solution of
2008 10681 RRGEIKR 2GR E1R68584]s, which may include but are not limited to

methyl cellulose (MC), ethyl cellulose (EC), hydroxyethyl cellulose (HEC),
hydroxypropylmethyl cellulose (HPMC) and polyvinylpyrrolidone (PVP).

Accordingly, in a further embodiment, the present invention also
includes within its scope a composition for preventing or treating cardiovascular
disorders comprising amlodipine or a pharmaceutically acceptable salt thereof
and losartan or a pharmaceutically acceptable salt thereof, the part comprising
amlodipine or a pharmaceutically acceptable salt thereof being separated from
the part containing losartan or a pharmaceutically acceptable salt thereof.

In yet another embodiment, the present invention also includes within
its scope a composition for preventing or treating cardiovascular disorders
comprising amlodipine or a pharmaceutically acceptable salt thereof and
losartan or a pharmaceutically acceptable salt thereof, the composition being
prepared by separately granulating amlodipine or a pharmaceutically acceptable
salt thereof to obtain an amlodipine granule part, and mixing the amlodipine

granule part with a mixture comprising losartan or a pharmaceutically



sodium starch glycolate12.0 mg povidone3.0 mg purified water70.0 mg 5
10 - Losartan mixture part - losartan potassium microcrystalline cellulose

W@ 3otk ch glycolate magnesium stearate 50.0 mg 80.0 mBCTARHigy7/006352
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2.0 mg The ingredients of the amlodipine granule part were
wet-granulated using 7Q.0 mg/tablet of purifie%‘water, passed through a

205D I8 RFRE D btaitith 6 YPRRSIE AR hiirRy RS gAY Ao may further
agwpissefaioedriagenisat.chaedriedtheiodipiipigeanuieupaganas mixed
i e et LS SR UM BTSSRI 8 s i
caimbinepktablebhgvingibmmioof prajedipige andBatmg ofdodiantascular disorders
g
cisartanlipy drohermaccpiicsplyarceeptehly sBédbiay Etdherrgipasisitéan being in
M@PYHRNES-Q MRMUiad water 19 Oigeh LosATaD M HFePYharmaceutically
acceptable salt thereof and losartan or a pharmaceutically acceptable salt thereof
form separate distinct layers. Further, the inventive two-layer tablet may
further comprise a coating layer formed on the amlodipine layer.

In yet another embodiment, the present invention also includes within
its scope a composition for preventing or treating cardiovascular disorders
comprising amlodipine or a pharmaceutically acceptable salt thereof and
losartan or a pharmaceutically acceptable salt thereof, which is in the form of a
tablet of losartan or the pharmaceutically acceptable salt thereof coated with
amlodipine or a pharmaceutically acceptable salt thereof. Further, the
composition of the present invention may further comprise a separating layer
disposed between the losartan tablet and the amlodipine coating.

In the inventive composition for preventing or treating cardiovascular
disorders, the amlodipine granules and the mixture comprising losartan may
respectively comprise pharmaceutically acceptable carriers or excipients. The
pharmaceutically acceptable carriers or excipients may include microcrystalline
cellulose, lactose, sodium citrate, calcium phosphate, glycine, starch,
disintegrants (e.g., sodium starch glycolate, croscarmellose sodium and
composite silicate) and granulating binders (e.g., polyvinylpyrrolidone,
hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose (HPC),
sucrose, gelatine and acacia gum). Further, the inventive composition may
further comprise lubricants such as magnesium stearate, stearic acid, glyceryl
behenate and talc.

In a preferred embodiment of the present invention, the amlodipine
granule part may comprise amlodipine or a pharmaceutically acceptable salt
thereof and excipients in amounts corresponding to a weight ratio in the range of
1:10 to 1:60. When the weight ratio is less than 1:10, the dissolution rate of the



30losartan potassium50.0 mg mannitol80.0 mg sodium starch
glycolate12.0 mg magnesium stearate2.0 mg A combined tablet

WeapaiHd D mg of amlodipine and 50 mg of losartan was preffaFdeR3(07/006352
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repeating the procedure of Example 1 except for using mannitol instead of
microcrystalline cellulose. 5 Example 3: Preparation of combingd tﬁblet 1]
W

- BRI RN PAROIBSS APOOR ARSI HEA RN Sy fa i T5 rfg> and when more than
1qrgior acevsalfinsiceliessits R aeutiicientdibyaiogerausion.

O B e 2.0 BN MM or o

polagsivivaRi0aily mickgtatdtallak chbutoseBAd0 lmgsadiwn stgshhrmaceutically

glxggell%%gtl)l%%aq%gchzegre% n%sligrenusstee(fl E%%%‘Qu%‘cg corresponding to a weight ratio in
the range of 1:2.5 to 1:20, preferably 1:5 to 1:10.

The composition of the present invention may be administered in the
form of a tablet, a capsule or multi-particles through various routes of oral
administration including oral cavity, mouth and hypoglossus. However, it
should be understood that the administration route of the inventive composition
should be determined by the doctor in charge based on the patient’s symptoms
and requirements.

In accordance with a further aspect of the present invention, there is
provided a method for preparing the inventive pharmaceutical composition
comprising amlodipine or a pharmaceutically acceptable salt thereof and
losartan or a pharmaceutically acceptable salt thereof, which comprises the
steps of:

a) wet-granulating and drying a mixture of amlodipine or a
pharmaceutically acceptable salt thereof and pharmaceutically acceptable
excipients to obtain an amlodipine granule part; and

b) mixing the amlodipine granule part obtained in step a) with a mixture
part comprising losartan or a pharmaceutically acceptable salt thereof and

pharmaceutically acceptable excipients.

The following Examples are intended to further illustrate the present

invention without limiting its scope.

Example 1: Preparation of combined tablet I

- Amlodipine granule part -

amlodipine camsylate 7.84 mg (amlodipine 5 mg)
microcrystalline cellulose 70.0 mg

calcium dihydrogenous phosphate 60.0 mg



A combined tablet containing 10 mg of amlodipine and 50 mg of losartan
was prepared by repeating the procedure of Example 1 except for using

WREGHgeediznts described in amlodipine granule part twice thé@CT/KR2007/006352
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corresponding 25amounts, respectively. Example 4: Preparation of
combined tablet IV - Amlodipine granule part - 30amlodipine
camsylaté29 188 HgTehcedreddttfine cellulose140.0 Ay B&icium
dihydrogqjma@{psphatelzo.o mg sodium starch%g%atem.o mg
povidone6.0 | urified water140.0 mg 5 - Losart ixture part -
losartan r}?}{ rfk%ﬁfrw ?ﬁ‘?&ocrystalline cellulose sodi?rﬁ'@t%%h glycolate
magnesium stearate 100.0 mg 160.0 mg 24.0 mg 4.0 mg 10A combined
tablet containing 10 mg of amlodipine and 100 mg of losartan was
prepared 'b?y?%%gé%%r%%ﬁ%rgl%%ggdure of Example 3 except for using the
ingredientsdekaripethsnilovartan mixture part twicé @Herogrresponding

amounts,rﬁqggﬂ,g@‘mi&g @fmlg 5: Preparationgﬁ.ﬁqgébined tablet V -

Amlodipine le part -
sodium starch glycolate 12.0 mg
magnesium stearate 2.0 mg

The ingredients of the amlodipine granule part were wet-granulated
using 70.0 mg/tablet of purified water, passed through a 20 mesh, and dried to
obtain the granule part having the specified amounts of the ingredient. The
dried amlodipine granule part was mixed with the ingredients of the losartan
mixture part according to the corresponding amounts, and the resulting

mixture was formulated into a combined tablet having 5 mg of amlodipine and

50 mg of losartan.

Example 2: Preparation of combined tablet I1

- Amlodipine granule part -

amlodipine camsylate 7.84 mg (amlodipine 5 mg)
mannitol 70.0 mg

calcium dihydrogenous phosphate 60.0 mg

sodium starch glycolate 12.0 mg

povidone 3.0 mg

purified water 70.0 mg

- Losartan mixture part -

losartan potassium 50.0 mg
mannitol 80.0 mg
sodium starch glycolate 12.0 mg
magnesium stearate 2.0 mg



amlodipine camsylate7.84 mg (amlodipine 5 mg) microcrystalline
cellulose35.0 mg 20calcium dihydrogenous phosphate30.0 mg sodium

WS egtblate6.0 mg povidonel.5 mg purified water35.0 mg§@EKR2007/006352
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Losartan mixture part - losartan potassium50.0 mg microcrystalline
cellulose80.0 mg sodium starch glycolate12.0 mg magnesium stearate2.0
mg 30 A combined tablet was prepared by repeating the procedure of

Example A exagpitel 139 donrasi tﬁf@rﬁl@@ipﬁi@rﬁlﬁi 30 ﬁagtsﬂlxbsartan
weight base

d WO 20081069612PCT. KR 00710 52 0 art ei
P GRTTRE oy R e (HGCBERFECLY brdbal TR iGEIE . 7 using
graantatphindtomhndlenteridoepstedtiae ofdolotened tablet VI 5 - Amlodipine
granule part - amlodipine camsylate7.84 mg (amlodipine 5 mg)
microcrystalline cellulose231.0 mg
Example 3: Preparation of combined tablet III

- Amlodipine granule part -

amlodipine camsylate 15.68 mg
microcrystalline cellulose 140.0 mg
calcium dihydrogenous phosphate 120.0 mg
sodium starch glycolate 24.0 mg
povidone 6.0 mg
purified water 140.0 mg

- Losartan mixture part -

losartan potassium 50.0 mg
microcrystalline cellulose 80.0 mg
sodium starch glycolate 12.0 mg
magnesium stearate 2.0mg

A combined tablet containing 10 mg of amlodipine and 50 mg of
losartan was prepared by repeating the procedure of Example 1 except for using
the ingredients described in amlodipine granule part twice the corresponding

amounts, respectively.
Example 4: Preparation of combined tablet IV

- Amlodipine granule part -

amlodipine camsylate 15.68 mg
microcrystalline cellulose 140.0 mg
calcium dihydrogenous phosphate 120.0 mg
sodium starch glycolate 24.0 mg

10



calcium dihydrogenous phosphate198.0 mg 10sodium starch
glycolate40.0 mg povidonel0.0 mg purified water462.0 mg - Losartan

WORKBe94? - 15losartan potassium50.0 mg microcrystalline E&IR/EERAB0/ 6352
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mg sodium starch glycolate12.0 mg magnesium stearate2.0 mg 20A
combined tablet was prepared by repeating the procedure of Example 1
except foPRLiAGRe rest excipients in an amount F8&%arts by weight
based onphﬂﬁgd)wmeight of amlodipine camsylate40 thengrocedure of
preparing the amlodipine granule part. 25 Example 7: Preparation of
combined tablet VII - Amlodipine granule part - amlodipine
camsylateli)ﬁﬂrmglfﬁmlméipim 410 mg) microcrystalline cellulose462.0

mg 300al |um glh% us phosphate396.0 m%@?@um starch
ovVi

glycolate 0 0 mg purified water
m1crocrystall1ne cellulose 160.0 mg
sodium starch glycolate 24.0 mg
magnesium stearate 4.0 mg

A combined tablet containing 10 mg of amlodipine and 100 mg of
losartan was prepared by repeating the procedure of Example 3 except for using
the ingredients described in losartan mixture part twice the corresponding

amounts, respectively.

Example 5: Preparation of combined tablet V

- Amlodipine granule part -

amlodipine camsylate 7.84 mg (amlodipine 5 mg)
microcrystalline cellulose 35.0 mg

calcium dihydrogenous phosphate 30.0 mg

sodium starch glycolate 6.0 mg

povidone 1.5 mg

purified water 35.0 mg

- Losartan mixture part -

losartan potassium 50.0 mg
microcrystalline cellulose 80.0 mg
sodium starch glycolate 12.0 mg
magnesium stearate 2.0 mg

A combined tablet was prepared by repeating the procedure of Example

1 except for using the rest excipients in an amount of 10 parts by weight based

11



5 - Losartan mixture part - losartan potassium microcrystalline cellulose
sodium starch glycolate magnesium stearate 50.0 mg 80.0 mg 12.0 mg

WQ200#pe9%12ombined tablet was prepared by repeating the prd¥etiag2ef7/006352
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Example 3 except for using the rest excipients in an amount of 60 parts by

weight based 10 on 1 part by weight of amlodlplne camsylate in thfe
PRIt IR pHERS h@@?ﬁﬁa‘% syiale pathepagesiie of preparing the
Pm@mpm@aﬁg}@m tablet 15- Amlodipine tablet part - amlodipine
camsylate7.84 mg (amlodipine 5 mg) microcrystalline cellulose70.0 mg

calcium dihydrogenous phosphate60.0 mg sodium starch glycolate12.0

migx20ppledenk Bep ang thomifefcb waateny &dotatdet NoBartan mixture part -
losartan potassium50.0 mg 25microcrystalline cellulose80.0 mg sodium
starch glycolate12.0 mg

- Amlodipine granule part -

amlodipine camsylate 7.84 mg (amlodipine 5 mg)
microcrystalline cellulose 231.0 mg

calcium dihydrogenous phosphate 198.0 mg

sodium starch glycolate 40.0 mg

povidone 10.0 mg

purified water 462.0 mg

- Losartan mixture part -

losartan potassium 50.0 mg
microcrystalline cellulose 80.0 mg
sodium starch glycolate 12.0 mg
magnesium stearate 2.0 mg

A combined tablet was prepared by repeating the procedure of Example
1 except for using the rest excipients in an amount of 60 parts by weight based
on 1 part by weight of amlodipine camsylate in the procedure of preparing the

amlodipine granule part.
Example 7: Preparation of combined tablet VII

- Amlodipine granule part -

amlodipine camsylate 15.68 mg (amlodipine 10 mg)
microcrystalline cellulose 462.0 mg

calcium dihydrogenous phosphate 396.0 mg

sodium starch glycolate 80.0 mg

povidone 20.0 mg

purified water 924.0 mg

12
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magnesium stearate2.0 mg The ingredients described in amlodipine tablet
part were wet-granulated 30 using 70.0 mg/tablet of purified water, passed
WRRW§Ehoa120 mesh, and dried, according to the corresponding GHSRHIE/006352
The dried amlodipine granule part was formulated into a tablet by using a
two-layer tablet press machine (MRC-45, Sejong Pharmatech), the
ingredients described in Losartan mixture part were WO

2008/06961 3B4¢thH ERA0EY 352 added thereto according to the
correspondin%amounts, and the resulting mixtured%/é%? formulated into a

two-layer 258

PLENBYS mg of amlodipine an

rlﬁlé of losartan. 5

Comparaﬂﬁerﬁxgmlaﬂf_biﬂe Pedpdoation of direct-_c_orﬁﬁréssigm tablet of
non-sepasrgEFd amnlé)r%'l}i’mle ar\dslosartan amlodlpln?famsglate7.84 mg

m

(amlodipine E'iumg3 mlcrgcy)?gtgl i

Ine cellulose150.0 mg 1r8

alcium

dihydrogemagrephuspiteas80.0 mg sodium starch glficmigte24.0 mg
povidone3.0 mg losartan potassium50.0 mg magnesium stearate2.0 mg
15 All ingredients described in Exarésjle | were mixed together

accordingte@nebineb EPIAH N aSAPHARAT

badr ensatinguhe waeorsiig afcixample

IS0 ClfACKEIFIRIESORANSLRARIAIAG MARKADIOBP @) Vit based

of losartan. 20 Test Example 1;

ssolution test of amlodipine

on 1 part by weight of amlodipine camsylate in the procedure of preparing the

amlodipine granule part.

Example 8: Preparation of two-layer tablet

- Amlodipine tablet part -
amlodipine camsylate
microcrystalline cellulose
calcium dihydrogenous phosphate
sodium starch glycolate

povidone

purified water

- Losartan mixture part -
losartan potassium
microcrystalline cellulose
sodium starch glycolate

magnesium stearate

7.84 mg (amlodipine 5 mg)
70.0 mg

60.0 mg

12.0 mg

3.0 mg

70.0 mg

50.0 mg
80.0 mg
12.0 mg
2.0 mg

The ingredients described in amlodipine tablet part were wet-granulated

using 70.0 mg/tablet of purified water, passed through a 20 mesh, and dried,

according to the corresponding amounts.

The dried amlodipine granule part

was formulated into a tablet by using a two-layer tablet press machine (MRC-45,

Sejong Pharmatech), the ingredients described in Losartan mixture part were

13



The combined tablet prepared in Example 1 and the tablet of a
non-separated mixture prepared in Comparative Example 1 were each

W@ at)eeeedifo a drug dissolution test under the following condi®6AEKR2887/006352
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conditions - Effluent: 500 ml of 0.01 N HC1 (pH 2.0) Dissolution-test
system: USP paddle method, 75 rpm Temperature: 37C Analytical

cEAdRBNLISTHRD 2R LD 6102 BleT RSO PIGES SINE P nagaiHiEsdesulting
steekaakvadinnen dige ietodabtmarldeegtabkh contdilatbvbting of amlodipine
octa(ﬁ @ylsilarﬁed chromatography Mobile phase: a mixture silica gel for

594 § i g a%’dihydrogenous phosphate (600:400, v/v) Detector:
ultraviolet spectrophotometer (237 nm) Flow rate: 1.5 ml/min Injection
V%rrnn%azl% i@ n[ﬁg fllg)ﬁ?g[l)uziﬂr%r}i;)al}eof direct-compression tablet of non-

separated amlodipine and losartan

amlodipine camsylate 7.84 mg (amlodipine 5 mg)
microcrystalline cellulose 150.0 mg

calcium dihydrogenous phosphate 60.0 mg

sodium starch glycolate 24.0 mg

povidone 3.0 mg

losartan potassium 50.0 mg

magnesium stearate 2.0 mg

All ingredients described in Example 1 were mixed together according
to the corresponding amounts, and the mixture was formulated into a direct-

compression tablet containing 5 mg of amlodipine and 50 mg of losartan.
Test Example 1: Dissolution test of amlodipine

The combined tablet prepared in Example 1 and the tablet of a non-
separated mixture prepared in Comparative Example 1 were each subjected to a
drug dissolution test under the following conditions.

- Test conditions -

Effluent: 500 ml of 0.01 N HCI (pH 2.0)

Dissolution-test system: USP paddle method, 75 rpm

Temperature: 37°C

- Analytical conditions -

14



more than 80% at 30 mins. - Results - As shown in Fig. 1, the combined
tablet of amlodipine-losartan prepared 15 in Example 1 exhibited an

WQRIBAIpInE dissolution rate two times higher as compared wittGRHERH0HF@06352
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direct-compression tablet of a non-separated mixture prepared in

Comparative Example 1. Further, the dissolution, rate of the tablet
prepared i @B p SN ERG RO 1o HBPELMAMSIS 4 GiBdelfggth: 25 cm)
while that of the talpjgiedf BxgimpletddesiithiarcriteliasiB0al egtl Examplegn liquid
Dissolution test of Igsarta The combined tablet prepared in Example

1 and the tablet of & 8“‘-@8&5?8% mixture prepared in Comparative
ExampleMlobdte eahhssubjecteditaad5diugdishointibn aest ubdSithe potassium

following conditions. - Te ifj - Effl - AU t
Dissolution-test system: é@%gggﬁéﬁiﬁm%‘%ﬁn%%@m?& ature:
37C - AnBigtRsabtonldiaviglet werzopBensneE2 S /KRRI0071006352
Column: giginless sieslgpiaan (inner diameter: 4.6 mm, length: 25 cm)
filled with octadecylsilanized silica gel for 5 m liquid chromatography
Mobile pﬂﬁﬁ'&t%é@ﬂ@fﬁﬁé%@ Al - phosphate bufferacetonitrile (850:150,
v/v) mobile phase B - acetonitrile concentration gradient system Time
(mm) Mobile phase A % )

- Criteria of Dissolution rate -

more than 80% at 30 mins.

- Results -

As shown in Fig. 1, the combined tablet of amlodipine-losartan prepared
in Example 1 exhibited an amlodipine dissolution rate two times higher as
compared with that of the direct-compression tablet of a non-separated mixture
prepared in Comparative Example 1. Further, the dissolution rate of the tablet
prepared in Comparative Example 1 did not satisfy the required criteria, while

that of the tablet of Example 1 met the criteria.
Test Example 2: Dissolution test of losartan

The combined tablet prepared in Example 1 and the tablet of a non-
separated mixture prepared in Comparative Example 1 were each subjected to a
drug dissolution test under the following conditions.

- Test conditions -

Effluent: purified water

Dissolution-test system: USP paddle method, 50 rpm

Temperature: 37°C

- Analytical conditions -

15



Mobile phase B % 0 80 20 10 40 60 11 80 20 15 80 20 Detector:
ultraviolet spectrophotometer (250 nm) Flow rate: 1.5 ml/min 10Injection

WQaNB 242 | - Criteria of Dissolution rate - more than 85% at RS Tika045006352

10

15

25

Results - As shown in Fig. 2, the combined tablet of
amlodipine-losartan prepared in Example 1 and the tablet of a
non-separ X8RS SRS HFEH GRTBTA SHHEN SIRRGHSHIeHO dRMhoEERHY 25 cm)
any significant diffefiglce iRithe disaguosilatpeof lbarapehn@allthem liquid
two tablets met the criteria. This suggests that the separate 20 granulation
of amlodipine does 5?5’[’%%‘%]{?1% issolution rate of losartan.

Mobile phase:

mobile phase A - phosphate buffer:acetonitrile (850:150, v/v)
mobile phase B - acetonitrile

concentration gradient system

Time (min) Mobile phase A % | Mobile phase B %
0 80 20
10 40 60
11 80 20
15 80 20

Detector: ultraviolet spectrophotometer (250 nm)
Flow rate: 1.5 ml/min

Injection volume: 10 ul

- Criteria of Dissolution rate -

more than 85% at 45 mins.

- Results -

As shown in Fig. 2, the combined tablet of amlodipine-losartan prepared
in Example 1 and the tablet of a non-separated mixture prepared in Comparative
Example 1 did not show any significant difference in the dissolution rates of
losartan, and all the two tablets met the criteria. This suggests that the separate

granulation of amlodipine does not affect the dissolution rate of losartan.

Test Example 3: Dissolution test of amlodipine for the formulations of

Examples 1 to 4
The combined tablets of Examples 1 to 4, which were prepared by using

a separated granule, respectively, were each subjected to drug dissolution test

under the same test and analytical conditions of Test Example 1.

16



Test Example 3: Dissolution test of amlodipine for the formulations of
Examples 1 to 4 25The combined tablets of Examples 1 to 4, which were

WQRepHYew BY using a separated granule, respectively, were edHTSERFEBTEN6352
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to drug dissolution test under the same test and analytical conditions of

Test Example 1. WO 20081069612PCT/KR20071006352 - Results -

As can be gé‘éHlfﬁ Fig. 3, the combined tablets prepared in Examples

exhibited indlan dreleckpine digsoBitigie ratesbegardigdstofpregiiarend@xamples

AICUTIAG TOPORS TN BT I IEES: SRl Of feghretie in the
cambierdoakiath @ff apaketiantExamples 1, 5 and 6 were each 10

subjected to drug dissolution test under the same test and analytical

conditions of Test Example 1. - Results - As shown in Fig. 4, the tablet
otkefteExamplmple Dissokutinnstest podpanetd dipisindahethesformulations of

em%ﬂp £53/pguat of 60 parts by weight based on 1 part by weight of
amiodipine camsylate, exhibited a similar amlidipine dissolution rate to

that of the formulation obtained in Example 1, while the tablet of Example

5, Whigh e rﬁ&%ﬂﬂf@f@%ﬁlﬂ@@ ébﬁafﬁt_’i&fxﬁfip@?&%ﬂﬁ_lé@ g([)nguaha}‘ 80were each
parts.by wei ased on 1 part by weight of amlodipine 20 camsylate, .
sﬁaﬁﬁﬁgtsfgﬁ%rﬁ%%ﬁ QR 6 KA AT Y fSHhaRRISHGH conditions
Exdripie Exdingldigsolution rate at 30 mm of the formulation obtained in
Example 5 is 80%, which met the criteria, and accordingly, it can be

expected that the dissolution rate of the inventive formulation would
become uRetigfactory when the amount of the rest excipients is less than

10 parts by.2onweight, Tess Examplei Ris ion e Ipipe far.

the formulastions_oﬂ Examp észfi % é%g%l hé%?ﬁgﬁﬁe% t(gb)%le}t}lg taﬁ’eﬁwh was

ERESRPIE] in gt S Ik ctebRieBistaed anpxainplo8 weris bacweight based

s%eptﬁgﬁovirrbwagaowaﬁﬁeaigm@eé&ﬁﬁ e EHBRSPIAEGRIr amlidipine

conditions of Test xamPIe 1. WO 200810 9612I?CT/KR20071006352- .

rdiggplution rate to that of the formulation obtained in Example 1, while the
tablet of Example 5, which was prepared by using the rest excipients in an
amount of 10 parts by weight based on 1 part by weight of amlodipine
camsylate, showed a slightly lower dissolution rate than that of the formulation
of Example 1. The dissolution rate at 30 min of the formulation obtained in
Example 5 is 80%, which met the criteria, and accordingly, it can be expected
that the dissolution rate of the inventive formulation would become
unsatisfactory when the amount of the rest excipients is less than 10 parts by

weight.

Test Example 5: Dissolution test of amlodipine for the formulations of

Examples 1 and 8
The combined tablet obtained in Example 1 and the two-layer tablet

obtained in Example 8 were each subjected to drug dissolution test under the

same test and analytical conditions of Test Example 1.

17



As shown in Fig 5, the combined tablet obtained in Example 1 and the
two-layer tablet obtained in Example 8 exhibited similar dissolution rates

WOegaiss2of the difference in the forms of the formulation. ABEAYHIR)7/006352
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this 5 suggest that the inventive formulation prepared by using a
separated granule of amlodipine or a pharmaceutically acceptable salt
thereof woBigPEHAibit a satisfactory dissolution rate irrespective of the

formulatiggsfermwhest E@&Rﬁe%&ﬁ&ﬂﬁd 'Q%%‘létf GHoeekiding EQample 1 and the

Stablll test \g@é} f%g%énﬁasfﬁ% tEe co %,I,k?ﬂi? taine Exé‘%‘@ﬁéon rates

1 R
nwgaeqﬂagsted mwmfﬁechiamﬁdtheCfommoﬁtthe Exmmmmdrundmcdmdmgly, this

rRoE b R BB S A ol R AP S ranule of
amld@@npmﬁr@ﬂyﬂcaﬂwmﬂﬂohscdib’ ah@@ﬂiﬁabkﬁm@,ﬁioﬁsﬂm@xmpw 1exhibit a
zgﬂfﬁfz{ aus) rﬁg&?&ﬁ%‘@é ARlS L TiRBIS AR O TR Fongnth 2

mont s 6 months Example 1 100.3% 100.2%

Test Example 6: Stability test of amlodipine

Stability test was performed for the combined tablet obtained in
Example 1, which was prepared by using a separated granule, and the tablet of a
non-separated mixture obtained in Comparative Example 1 under the following
conditions.

Incubation conditions: HDPE bottle at 40°C/75% relative humidity

Incubation time: 0, 1, 2, 4 and 6 months

Subject of test: amlodipine

Analytical conditions: the analytical conditions of Example 1

The results are shown in Table 1.

Table 1
Formulation 0 1 month | 2 months | 4 months | 6 months
Example 1 100.3% 100.2% 99.6% 98.9% 99.1%
Comparative Example 1 | 100.2% 97.8% 94.9% 90.3% 85.7%

As shown in Table 1, the combined tablet obtained in Example 1, which

was prepared by using a separated granule, exhibited a high drug stability as

compared with the tablet of a non-separated mixture obtained in Comparative

Example 1.

As described above, the inventive composition comprising amlodipine

or a pharmaceutically acceptable salt thereof and losartan or a pharmaceutically

acceptable salt thereof can achieve

18
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99.6% 98.9% 99.1% Comparative Example 1 100.2% 97.8% 94.9%

90.3% 85.7% As shown in Table 1, the combined tablet obtained in
WEXMSPIE612 which 25 was prepared by using a separated graRGEKR2007/006352

exhibited a high drug stability as compared with the tablet of a

non-separated mixture obtained in Com Fl%ﬁzatlve Example 1. As described

alBUEORS GRS YFiSositfol tisthpiind iAS BBk B gsiion prepared by
ph@fﬁ@ﬁ%ﬂﬁ@ﬁl’eﬂ%ﬁﬁiﬁlﬂ%ﬁdﬁﬁlﬁﬁﬁﬁar&|981@llit&mabﬁltlcally acceptable salt

Hcall. acceprable salf hereot hi
B Chob HASES o BN QAT T EAG, RV RL Thdslive o the

C@nmpﬂstlmlpr@;ﬁaaedlmy ﬂqnagaaedemmw@ godnainloﬂqmiedmde losartan when
ﬂﬁﬂﬁ‘ £ It lly acceptable salt thereof provides improved dissolution
L G
ate an ility relative to the composition of a non-separated mixture of
amlodlplne and losartan when 5administered. While the invention has

been desgyibed W [RTBRABIP IR 2HMUE HREGISamRRAinE %ctt %‘OEHQ above

be recognized that various modifications and changes may be made_to
tHPRVERRM BRI Skileth A Dart Goniehizsso that 10xiRwInTINd Bigions and

otthm uanigrvaseaiings By theanranegdidaingilled in the art which also fall

10 within the scope of the invention as defined by the appended claims.
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What is claimed is : 1. A pharmaceutical composition for preventing or

treating cardiovascular disorders comprising amlodipine or a

pharmaceutically acceptable salt thereof 5 and losartan or a

pharmaceutically acceptable salt thereof, wherein in the composition, the
amlodipine or pharmaceutically acceptable salt thereof and the losartan or
aWwhatnisickiiieediscceptable salt thereof are physically separated from

each other. 10 2. The composition of claim 1, which is prepared by a

method comprising the steps of granulating amlodipine or a
phariapbaticalgaicaptaiepsalt itieréof tprobtainen amloeiping grandiderascular
PR ranule par ; r
L A Y SR apl st thereor
Thel cirppdaition” of cRiimmagithalitheecspiaplicesnl dbgtieeflaydierein in the
fepnashomde A adiins S oyIBHRacitan FARRAINR Sl and the

which is in the form of a two-layer tablet in which amlodipine or a

pIosARaR el gl BRGsTabra MK Iaacsriablsntrlé dharspbrgephysically separated
pharaseytigiadly acceptable salt thereof respectively form separate

layers. 5. The composition of claim 2, wherein the amlodipine granule

part and the mixture part further comprise pharmaceutically acceptable
excipidietsoafpbsitiva ediopasitionwhidhim prephereip yhe mmlastipioenprising the
s part comprises amiedipine. or apharmaceuligally. acceRRble freot o
thereor aid pharmaceu ical accep?a% e exmplenfs i’ amounts
cobtespandingadipineigiamatiopir thandnyaiof 110 amliod(piB0 Zrafde part with
C whi e -

o D T A AR G hereot.
thereof with a layer of amlodipine or a pharmaceutically acceptable salt
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separating layer disposed between the tablet of losartan or a

phiafheBladimine &apisBELIt thereof and the coating layer of

amlodipine or a pharmaceutically acceptable salt thereof. 5 9. The

compgsition of claim 1, wherein the pharmaceutically acceptable salt of :
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amlodipine or a pharmaceutically 20 acceptable salt thereof and

pharmaceutically acceptable excipients to obtain an amlodipine granule .
p%rt.%composmon of claim 5, wherein the amlodipine granule part comprises

amlodipine or a pharmaceutically acceptable salt thereof and pharmaceutically
acceptable excipients in amounts corresponding to a weight ratio in the range of
1:10 to 1:60.

7. The composition of claim 1, which is prepared by a method comprising the
step of coating a tablet of losartan or a pharmaceutically acceptable salt thereof

with a layer of amlodipine or a pharmaceutically acceptable salt thereof.
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b) mixing the amlodipine granule part obtained in step a) with a mixture
part comprising losartan or a pharmaceutically acceptable salt thereof and
pharmaceutically acceptable excipients. 25

8. The composition of claim 7, which further comprises a separating layer
disposed between the tablet of losartan or a pharmaceutically acceptable salt
thereof and the coating layer of amlodipine or a pharmaceutically acceptable

salt thereof.

9. The composition of claim 1, wherein the pharmaceutically acceptable salt of

amlodipine is amlodipine camsylate.

10. The composition of claim 1, wherein the pharmaceutically acceptable salt

of losartan is losartan potassium.

11. The composition of claim 1, wherein the cardiovascular disorders are
selected from the group consisting of angina pectoris, hypertension, artery
vasospasm, deep vein thrombosis, cardiac hypertrophy, cerebral infarct,

congestive heart failure and myocardial infarction.

12. A method for preparing the composition of claim 2, which comprises the
steps of:

a) wet-granulating and drying a mixture of amlodipine or a pharmaceutically
acceptable salt thereof and pharmaceutically acceptable excipients to obtain an
amlodipine granule part; and

b) mixing the amlodipine granule part obtained in step a) with a mixture part
comprising losartan or a pharmaceutically acceptable salt thereof and

pharmaceutically acceptable excipients.
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