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Background of the Invention

In the treatment of hypertension, it is more important to maintain the
15 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
20 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.
Notable antihypertensive drugs include diuretics, sympatholytic agents
and vasodilators. Vasodilators are most widely prescribed antihypertensive
25 drugs, and they are divided into several groups according to their
pharmacological action which include ACE (angiotensin converting enzyme)
inhibitors, angiotensin II receptor antagonists and calcium channel blockers.
Amlodipine is the generic name for 3-ethyl-5-methyl-2-(2-
aminoethoxy-methyl)-4-(2-chlorophenyl)-6-methyl-1,4-dihydro-3,5-pyridine
30 dicarboxylate. Amlodipine besylate is currently marketed as Novasc (trade
mark). Amlodipine is a long-acting calcium channel blocker which is useful
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usefulin treating cardiovascul ar di sorders such as agi na, hypertension and
congest i WEORBHYU8S(1di | ure. Losartan is the generic nanme PEA/KR2009/000704
2-butyl-4-chloro-1-[[2 -(] -tetrazol-5-
yl)[I,r-biphenyl]-4-yl]methyl]-1i?-im dazol-5-nethanol, which has been
disclosed in U S. Patent Nos. 5,608, 075; 5,138,069; and 5, 153, 197. Losartan
pot assi um ijf tEARNBIGkdioh sl didbtdRresudiPafagink! hapertémicn and @6agésdivebl ocks
the interaction of angiotensin Il and its receptor, and is mainly used for
treating h;li]@@fttféﬂm"eon, heart failure, ischem c peripheral circulatory

di sorder, nyocar di ' ' ' ari )4 ~dighet o _pet ys_and

gl aucoma, and al gg%%ﬁ%?@?ﬁ“%ﬁg%% gﬁ%%@i%ﬁmoﬁegog? pr%(;[gtr??ldgls

} nf ar ft i on yl){é_;]f-bildidnyi]_eél—y‘r]meﬂwgsz!{{imidami{Serrmﬂhﬂamé, f oulnight _hft?s a heenbi ned
phar mae sl odisipsea B OFS. BERAERe8e s OB o LEEABO e B AT b Hiban
car di ovascyjoissiling 9§ denfmeribdiynavalabey 8¢ Coedars (ttdicamatidl odidgsarten bsekst an

conbi ned conposition having optim zed physical and chem cal opertijes.
Sunmary of tHRAERAFEAN; rngieishsin @93 ifsrepeptan 3k isnasgly p %rréwﬁmg

I nvention t Ls |+ ; | HRRFAbHPBI AR :
anl odi pi ne %ﬁefééslgﬁ’t %ﬁ%ﬁ%ﬁ’hgiﬂl El.&érﬁ?{ge ﬁﬁdi sso?tg{r}?glrls%?ﬁr’eisﬂyg? frdial
anl odi pi ne isclentias@ngina peciorishddiabatic awupepatbyidind glaucemd, ngiidoalse &tor age

tabili . i1 -t . [ ti , th [
o ovi adl By RS AR RSl a1 Bo R RR b ot PG Blhue ANER | PO 10G"C 1S
car di ovglscul alr di"[ﬁmﬂfﬁsencglvlrent(&b dgvarﬂouddptéllataaarond)ipbdlrflrmnalatibnawg%ch I
accept abl e salt .t herepf. . an sartan rap:%rracetica acceptabl e salt
hor oof . THORRHASA AYOEERE Go: ot b UpY e PP A RACR R At ies

pref er abl y,js ySefal F6 preseR@AAbL HehtitAAedvaREHar distRda s parf Rivbdoveldpeda

granul e form separated i . i Lo .
such an amlodipine-losartan combined composition having optimized physical

15  and chemical properties.

Summary of the Invention

Accordingly, it is an object of the present invention to provide a solid
20 pharmaceutical composition containing amlodipine and losartan, which exhibits
high dissolution rates of amlbdipine and losartan even under a low pH condition
and improved storage stability.
In accordance with one aspect of the present invention, there is
provided a solid pharmaceutical composition for preventing or treating
25 cardiovascular disorders comprising amlodipine or a pharmaceutically
acceptable salt thereof and losartan or a pharmaceutically acceptable salt thereof.
The inventive composition comprises amlodipine and losartan, preferably, in a
form separated from each other, more preferably, in a granule form separated
from each other. Further, controlling the amount of losartan leads to optimized
30 dissolution rates of amlodipine and losartan in the inventive composition.



fromeach other. Further, controlling the anobunt of |osartan |eads to
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Detailed Description of the Invention

The solid pharmaceutical composition of the present invention

25 comprising amlodipine and losartan exhibits high dissolution rates of
amlodipine and losartan even at a low pH, thereby achieving improved
preventive or therapeutic effects for cardiovascular disorders, as compared with
conventional single formulations, while minimizing adverse effects of the two
drugs.

30 Amlodipine used in the present invention may be one of various forms
of pharmaceutically acceptable salts. The pharmaceutically acceptable salts of
amlodipine include hydrochloride, hydrobromide, sulphate, phosphate, acetate,
maleate, fumarate, lactate, tartrate, citrate, gluconate, besylate and camsylate
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15  congestive heart failure and myocardial infarction.

When the combined formulation of amlodipine and losartan is prepared
by simply mixing the two drugs, gelation of losartan disadvantageously occurs.
Losartan readily dissolves in purified water or is very well released at a
relatively high pH (e.g., pH 6.8), but it is very slowly released at a low pH (e.g.,

20 pH 2.0 or pH 1.2) because of its gelation. In case of Cozaar (trade mark), a
commercially available losartan preparation, the dissolution rate of losartan is
below 30% thereof in 30 minutes at a pH range of 1.2 to 2.0. In the combined
formulation of amlodipine and losartan, amlodipine may be locked in the inside
of the formulation due to the gelation of losartan.

25 Further, the combined formulation prepared by simply mixing
amlodipine and losartan has very poor storage stability mainly due to an
undesired chemical reaction among amlodipine, losartan and excipients.

In order to overcome the above-mentioned problems such as losartan
gelation and stability lowering, the combined formulation of amlodipine and

30 losartan must be prepared by physically separating amlodipine from losartan.

As one embodiment to physically separate amlodipine from losartan to
prepare the combined formulation, a two-layer tablet may be prepared by
formulating separated granules of amlodipine into a tablet, mixing the tablet
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15 In accordance with one embodiment of the present invention, the
amlodipine-losartan combined formulation in which granule forms of
amlodipine and losartan are separated from each other may be prepared by a
method comprising the steps of (1) granulating amlodipine or a
pharmaceutically acceptable salt thereof and losartan or a pharmaceutically

20  acceptable salt thereof, respectively, to obtain respective separated granules;
and (2) mixing the granules. The inventive combined formulation prepared by
the above method does not suffer from lowering of stability for the reason that
the mixing of amlodipine and losartan granules minimizes the contact
dimension between the two drugs due to reduced specific surface areas of the

25 granules and surrounding of respective drugs with used excipients. The
combined formulations of Examples 1 to 7 prepared by this method exhibit an
enhanced dissolution rate of amlodipine (see Fig. 1), and also exhibit high
stability of amlodipine (see Table 2), as compared with the combined
formulation of Comparative Example 1, which is a tablet obtained by simply

30 mixing amlodipine and losartan.

The inventive composition may comprise pharmaceutically acceptable
carriers or excipients in each of the amlodipine and losartan granules. The

pharmaceutically acceptable carriers or excipients may include microcrystalline
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15 anormal adult is in a range of 1.0 to 3.5 and C,,,, of losartan reduces by about

10% after food absorption, it needs an effort to develop a formulation which can
exhibit a high losartan dissolution rate over the normal pH range in the stomach,
1e., pH 1.0 to 3.5.
The present inventors have found that the dissolution rates of
20 amlodipine and losartan greatly depend on the used amount of losartan,
especially, at a low pH. Therefore, the present invention also includes within
its scope a solid pharmaceutical composition with the specific amount of
losartan which exhibits optimized dissolution rates of amlodipine and losartan.
The inventive composition comprising amlodipine and losartan which
25 exhibits high dissolution rates of amlodipine and losartan at the pH value
ranging from 1.0 to 2.0, which belongs to that in the stomach of a normal adult,
contain losartan in an amount ranging, preferably, from 3 to 25% by weight,
more preferably, from 5 to 22.3% by weight based on the total weight of the
composition. When the amount of losartan is 25% by weight or less, both of
30 dissolution rates at a low pH of amlodipine and losartan become increased.
Specifically, amlodipine in the combined formulation containing losartan in an
amount of 25% by weight or less is very well released even under a low pH

condition and, in particular, such a formulation can meet the dissolution criteria
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15 Further, the present invention provides a solid pharmaceutical
composition comprising a granule form of losartan of which the percentage of a
fine granule passing through a 75 #m mesh is below 50%, preferably below
25%, more preferably below 10%.

In this regard, the present inventors have found that, besides the overall

20  used amount of losartan, the dissolution rates of amlodipine and losartan
significantly depend on the particle size of losartan granules, especially, at a
low pH. More specifically, they have found that lowering of the partial ratio
of fine granules in the losartan granules results in improvement of the
amlodipine and losartan dissolution rates.

25 Therefore, in accordance with still another embodiment of the present
invention, the present invention also includes within its scope a solid
pharmaceutical composition which comprises granule forms of amlodipine and
losartan separated from each other, wherein, in a losartan granule part, the
percentage of a fine granule passing through a 75 4m is below 50%.

30 The inventive composition may further comprise a stabilizing agent
such as an anti-oxidant which functions to enhance stability of amlodipine
against the undesired reaction with other pharmaceutically acceptable excipients
during a blending process, and against deformation of amlodipine by light or

7
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i nvent i on ahaeistiracwithethenipabdagei 0F temepe Repsakentitiveaexanplesi ofilthe camibsi ti on

whi ch ' | g f f .0di. pi I t t

ach of her O SRR FeC PEEERE BHERHoR PURGE A oDl PR Ed Dby
wei ght bas Qﬂltﬂate‘dflgfdrck?dnjyﬁégBH&)‘, abdrbioaaId sascbeliyl palrhititesicid! &@yRmesent
i nvention provides a solid . pharmaceuti cal

form of | oé@@ﬁ’f? &ﬁWFléhaqlae @T@éﬂﬁ@é‘@nbfpﬁoﬁqlﬁé‘? didnal BigHES ithereohr oug

3 75 1 5eSinindn o Wb30%n AL HBNAR) PRI AL B LRI Bhateighly 10%

In this regard, "the present 1nventors over al
used ampuntheprdsestinvention.he di ssol uti on rates of am odi pine and | osartan

conposi_ti‘on conp{|5|n% a granul e

h
I

2t 72 L ow pH” vor B SyseRlcaSRg ek Raginit GRoBUmARLRC oGt hipnange =1

partial ratpresent ifventionr alpo ivdudes witin ﬁsacgp@ aghatheldefor peepdring hvolid
i mprovenent .of the an odi pi ne.and | osartan dissol ytion rates. Therefqre,
accor dance p@p{rﬁagqqq a‘fr%’-tli’l%ﬁltl%‘?‘rb‘aﬁﬁﬂ’éﬁflgogr epﬁ)égbsn_t(’fi W’iﬁ’ﬁlpBW, Afte
present)i Y&k ephifed HohH/éRH d"dléﬂ%hiblﬁ%o?@?%?s ﬁesé%épsdoi?har maceuti cal

conposition which conprises granul e forns of "anl odi pi ne and | osartan

separated from edkBraviaing wpddsying @ mixtuigsef losarignaorus @hsamaceutisally
per cent age 5Qfe Aakng 1o E@?%Fa@ﬁ%%ﬂ&ﬁ&%ﬂﬂ%lﬁa geq(taﬂ)l% 8@3}8?@’11? 03oobliie
nay T ur stabifl1zing agen

I nventive conposition er’conprise a
losartan granules;

b) granulating and drying a mixture of amlodipine or a pharmaceutically
15  acceptable salt thereof and a pharmaceutically acceptable excipient to obtain
amlodipine granules; and

c) mixing the losartan granules obtained in step a) with the amlodipine
granules obtained in step b).

In the granulation process of step a) or b), conventional wet-granulation

20  or dry-granulation techniques may be used.

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 is
understood that the administration route of the inventive composition should be

25 determined by the doctor in charge based on the patient’s symptoms and
requirements.

The inventive composition may be preferably formulated into the tablet
form. Preferably, such a tablet obtained from the inventive composition may
have an outer coating layer, and the coating layer may consist of any one of

30 conventional high molecular compounds which are capable of forming the film
coating. The amount of the coating should be reduced to a minimum for easy
administration and manufacturing efficiency, and it may be in a range of about 1
to 10% by weight, preferably about 3 to 5% by weight, based on the total

in



such as an anti-oxidant which functions to enhance stability of anl odi pi ne
agai nst the undesired reaction with other pharnaceutically acceptable

exci pi entwoadoroassoia bl endi ng process, and agai nst def or matrikreo@iooarskodi pi ne
by light ornmoisture with the passage of tinme. Representative exanpl es of
the anti oxidant used in the present invention include butyl ated

hydr oxyt ol uene (BHT)5 butyl ated hydroxyani sol e (BHA), ascorbic acid,

ascor byl psleightiaf the ifdnmﬂaﬁphené“hjﬁ codtmg mey mqmrfammci ioh {dEDTdENGe sith um

pyrosul fite and a dm xtur xi.dant s, . butyl at ed
i oxyt of G5 20p SR fsttvepfiaralrpBRt cattine tblehe T MR RNViRE e abPtknce

W th yet apeip @glu@ﬁbpf.b bpthd Hisowy eReidd isnweRistable ubler Hreaedtionavent i on
al so i ncludes w thi S scope a tho for preparing a solid

phar maceut FO#g Téﬁ’liﬂaélﬂ %iﬁﬁtlhg A¥WIPES-f or ms of and odi pi ne and
| osartan separated fromeach other, V\:hl ch conpri ses the steps of: a)
granul ating and drying a m xture of | osartan or Ehar maceutical |y

accept abl e sal t Theefeldéwing Exapiplesnace interddd yo pt abustrage sheipspsent o
obtain | os ating and drying a m xture of amn odi pi ne
or a phar nﬁ%@ﬁﬁ?@&ﬁ uﬁ@@éﬁ%%gfgcog) Att thereof and a pharmaceutical ly

accept abl e exci pi ent to obtain amnl odi pine granules; and c) m xing the

| osartan granul ai ned.in ep.a it he anl odi pi ne granul es obtai ned
in step b) =XAHR ﬁé SRAration ﬁPE’J’é&‘%‘%?@E@EUa) or b), conventional

wet - grgpul ation or dry-granul ation techniques may be used. The conposition

of the present invention may be adm nistered in the formof a tablet, a
capsul e or nultl-Ip‘aﬁ‘aﬁaalgémﬂ Patigh vari ous rout es of oraI admi ni stration

that the adm ni SYRESRTBBETCT (he nvent: ve TODASE! tion should be
npo |t|on shoul d be

microcrystalline cellulose 175.0 mg
crosspovidone 12.0 mg

15
- Amlodipine granule part -
amlodipine camsylate 7.84 mg (amlodipine 5 mg)
butylated hydroxytoluene 0.1 mg
microcrystalline cellulose 90.0 mg

20 mannitol 40.0 mg
sodium starch glycolate 17.0 mg
polyvinylpyrrolidone 5.0 mg
purified water (65.0 mg)

25 - Lubricants -
magnesium stearate 3.0 mg
- Coating part -
hypromellose 8.0 mg

30 hydroxypropyl cellulose 2.0 mg
titanium dioxide 2.0 mg
talc 0.1 mg
ethanol (200.0 mg)



determ ned by the doctor in charge based on the patient's synptons and
requi renments. The inventive conposition may be preferably formulated into

t he t abl ewoforomss®ref erably, such a tabl et obtained fromrcrhar20emmntosye
conposition nmay have an outer coating |ayer, and the coating |ayer nmay
consi st of any one of conventional high nol ecul ar conpounds which are
capable of formng the filmcoating. The amount of the coating should be
reduced to a mi mpuriftadfwateeasy admi ni strati on 4A0.0mguf acturing effici ency,
and it may be in a range of about 1 to 10% by weight, preferably about 3 to
5% by wei ght, based on the total weight of the fornulation. This coating may

be perforned in Heco eis Witthe donartan grafule pavewerods)-gianblAtd asial N9
nmet hods. The_t abl et having the abgve conposition, %ﬁfﬂ%’ned y the above
met hod i s v@lf?rsqoa%waét%&%rprsp%ren niasatian SieBplsge 1RE dile ZhMHehi nst

l'i ght and ”Wh?c‘hg;?@sse&- goligh 0% NE FRESARY 83 AhSudtndersied bézq%réfgg BeMess.

illustrate the present invention wthout limting its sc I?at (anpl e 1:
Pr epar at i onl'b¢ ingsadientscofi thelaslodipine granmdeipartrwereaveitgrapakated using £5tGin

PO ot pi ribegpE Ot e baler BivsER e Har, Y GIAF IS )
butyl at ed hymdicaliyinelgramede @ait aying treospepificd hinoantsedfl the asgreditnGs. mgThwanni t ol
40-0 My sod) 8 fpieCorafiute Dt wad TafkedPwh e 106aPthh" Srantify Sait Gsifg a
10 mixer for 30 minutes. Subsequently, a magnesium stearate lubricant was
added thereto according to the corresponding amounts, and mixed for 5
minutes. The resulting mixture was formulated into a tablet and the
formulated tablet was coated using a coating composition having the specified
amounts of the ingredients of the coating part to obtain a combined tablet.
15 The combined tablet contains 5 mg of amlodipine and 50 mg of losartan,
wherein the losartan amount corresponds to about 12.5% of the weight of the
tablet except for the coating part.

Example 2: Preparation of combined tablet —(II)

20
- Losartan granule part -
losartan potassium 50.0 mg
calcium dihydrogen phosphate 175.0 mg
crosspovidone 12.0 mg
25
- Amlodipine granule part -
amlodipine camsylate 7.84 mg (amlodipine 5 mg)
butylated hydroxytoluene 0.1 mg
calcium dihydrogen phosphate 90.0 mg
30 mannitol 40.0 mg
sodium starch glycolate 17.0 mg
polyvinylpyrrolidone 5.0 mg
purified water (65.0 mg)

10



purified water (65.0 ng) - Lubricants - nagnesium stearate 3.0 ng - Coating
part - hypronell ose 8.0 ng hydroxypropyl cellulose 2.0 ng titanium di oxide
2.0 ng t avo 2010l08py4et hanol (200.0 ng) purified water (50PQTHR20WM®0704
ingredients of the losartan granule part were dry-granul ated using a roller
conpactor to prepare the |osartan granule part having fine granul es which
passed through a 75 mm nesh in an anmount of 20 % by wei ght or |ess. The

i ngredi ents of the anl odi pi ne granule part were wet-granul ated using 65.0
ng/ t abl et of puri%iﬁp ter, passed through a nmesh, and dried to prepare

t he am odi pi ne grdh F%%%%?t havi ng the specified anounts of the

i ngredi ents. Themagh&dimisteargeanul e part was m xg@mgth the | osartan
granule part using a m xer for 30 m nutes. Subsequently, a magnesi um
stearate | ubricant was added thereto according to the corresponding

anmount and m x : THIA %r | ' mh@ﬂ dinto
a tabl ?[ and t he&%gﬁﬁj]}lg(% ?Wa\g?%? séag(ﬁ)g'ltrééﬂd&gggn%&;&g%é&ﬁ?enchonp .s?ti on
havi ng t helsgraept ifer usimguenleiunt dilairpgen phiosphate dhstehd afomidmgrystalline o

and 50 my onBee i BROFLE R AT ulBllche ERARA i ahE e RIPERAL: "
12. 5% of t tebletedogitding S migeoftablodipiaz aadt5(f g dhbsanah, wheat the fosartah e 2:
Preparati Ogm%];mg (c):gprlesnpeo%dts atgl a%toui (lbl.g%-o Sea\%f‘grflt %rfatggltg‘bl%? regccépt for the

10 coating part.

Example 3: Preparation of combined tablet —(III)

- Losartan granule part -

15 losartan potassium 50.0 mg
microcrystalline cellulose. 175.0 mg
crosspovidone 12.0 mg

- Amlodipine granule part -

20 amlodipine camsylate 15.68 mg (amlodipine 10 mg)
butylated hydroxytoluene 0.2 mg
microcrystalline cellulose 90.0 mg
mannitol 40.0 mg
sodium starch glycolate 17.0 mg

25 polyvinylpyrrolidone 5.0 mg
purified water ‘ (65.0 mg)
- Lubricants -
magnesium stearate 3.0 mg

30
- Coating part -
hypromellose 8.0 mg
hydroxypropyl cellulose 2.0mg

11



| osartan potassi um 50.0 ng cal ci um di hydrogen phosphate 175.0 ng
crosspovidone 12.0 ng - Am odi pine granule part - amnl odi pi ne cansyl ate 7. 84
ng (anm odwpizoe/@sorg) butyl ated hydroxytol uene 0.1 ng calpcrKR2didpaToagen
phosphate 90.0 ng mannitol 40.0 ng sodium starch glycolate 17.0 ny

pol yvi nyl pyrrolidone 5.0 ng purified water (65.0 ng)- Lubricants -

magnesi um stearate 3.0 ng A conbi ned tablet was prepared by repeating the
procedure of Exdmghmnl dexddet for using cal ci umd0hypgr ogen phosphat e
instead of mcr ot%@/stal line cellulose in each of,the | osartan and

anm odi pi ne granu parts. The conbi ned tabl et co(rlnlaﬁl%s 5 ng of am odi pi ne
and 50 ng of | osgthiigsl, wherein the |osartan a@eord nmgdrresponds to about

12. 5% of the V\e%o t he tabl et except for t&ﬁ cg&hi ng part. Exanple 3:
Preparation of i¢fewatbl et -(111) - Losart@R-4®M&ul e part - losartan
pot assigim 50. 0 ng microcrystalline cellulose 175.0 ng crosspovi done 12.0 ny
- Anl odi pine granule part - am odipine canmsylate 15.68 ng (amnl odi pi ne 10
ng) butyl at ed hydreomshinediéadetowas prepared by repeating the procedure of Example

1 except for using twice amounts of each of amlodipine and butylated
hydroxytoluene. The combined tablet contains 10 mg of amlodipine and 50
mg of losartan, wherein the losartan amount corresponds to about 12.3% of the

10 weight of the tablet except for the coating part.

Example 4: Preparation of combined tablet —(IV)

- Losartan granule part -

15 losartan potassium 100.0 mg
microcrystalline cellulose 350.0 mg
crosspovidone 24.0 mg
- Amlodipine granule part -

20 amlodipine camsylate 15.68 mg (amlodipine 10 mg)
butylated hydroxytoluene 0.2 mg
microcrystalline cellulose 90.0 mg
mannitol 40.0 mg
sodium starch glycolate 17.0 mg

25 polyvinylpyrrolidone 5.0 mg
purified water (65.0 mg) -
- Lubricants -
magnesium stearate 5.0 mg

30
- Coating part -
hypromellose 8.0 mg
hydroxypropyl cellulose 2.0 mg

12



m crocrystalline cellulose 90.0 ng mannitol 40.0 ng sodium starch glycol ate
17.0 ng pol yvinylpyrrolidone 5.0 ng purified water (65.0 ng) - Lubricants -
magnesi urwetzeswms@43. 0 ng - Coating part - hypronel | oseP8TKREG09/000704

hydr oxypropyl cellulose 2.0 ngtitaniumdioxide 2.0 ng talc 0.1 ng et hanol
(200.0 ng) purified water (50.0 ng) A conbined tablet was prepared by
repeating the procedure of Exanple 1 except for using tw ce anounts of each
of anl odi pi ne andtdmiiml diderehydr oxyt ol uene. The 2dhimgned tabl et contains 10
ng of am odi pi neﬁgnd 50 ng of losartan, wherein bgltejmig;)sartan anmount
corresponds to abtt 12.3% of the weight of the except for the
coating part. ExgiHahel 4 : Preparation of comb{2ey0 let -(IV) - Losartan
granul e part - losartan potassium 100.0 ng m crocrystalline cellul ose 350.0
ny crosspovi doneppafigd wgter Ami odi pi ne granul e P¥F®MEam odi pi ne cansyl ate
15.68 ng (ani odi pine 10 ng) butylated hydroxytol uene 0.2 ny

A combined tablet was prepared by repeating the procedure of Example

3 except for using twice amounts of each of the ingredients of the losartan

granule part and 5 mg of magnesium stearate. The combined tablet contains

10 mg of amlodipine and 100 mg of losartan, wherein the losartan amount

10  corresponds to about 15.5% of the weight of the tablet except for the coating
part.

Example 5: Preparation of combined tablet —(V)

15 - Losartan granule part -
losartan potassium 50.0 mg
microcrystalline cellulose 25.0 mg
crosspovidone 12.0 mg
20 - Amlodipine granule part -
amlodipine camsylate 7.84 mg (amlodipine 5 mg)
butylated hydroxytoluene 0.1 mg
microcrystalline cellulose 90.0 mg
mannitol 40.0 mg
25 sodium starch glycolate 17.0 mg
polyvinylpyrrolidone 5.0 mg
purified water (65.0 mg)
- Lubricants -
30 magnesium stearate 3.0 mg
- Coating part -
hypromellose 8.0 mg

13



m crocrystalline cellulose 90.0 ng mannitol 40.0 ng sodium starch glycol ate
17.0 ng pol yvinylpyrrolidone 5.0 ng purified water (65.0 ng) - Lubricants -
magnesi urwetzeswvms@45. 0 ng - Coating part - hypronel | oseP8TKREG09/000704

hydr oxypropyl cellulose 2.0 ngtitaniumdioxide 2.0 ng talc 0.1 ng et hanol
(200.0 ng) purified water (50.0 ng) A conbined tablet was prepared by
repeating the procedure of Exanple 3 except for using twi ce anounts of each
of the ingredi enhgdrokyptopyl caddulosen granul e part 20dng ng of nagnesi um
stearate. The co ineddt abl,et contains 10 ng of 2'61 odi pi ne and 100 ng of

| osartan, wher ei HACHED 6@%@?% anount corresponds "BEabout 15.5% of the

wei ght of the tahlet except for the coating partg.lbxgnple 5 Preparation of
conbi ned tabl et “igé/)‘1 - Losartan granule part - |osartan potassium 50.0 ng
m crocrystalline® olyl ose 25.0 Ny Crosspovi d@H9.G.m ng - Anl odi pi ne

granul egpart - aﬂ&g&pm?ercarrsyl ate 7.84 ng (a@ogyih@')ne 5 )

A combined tablet comprising losartan in an amount of about 20% of
the weight of the tablet except for the coating part was prepared by repeating
the procedure of Example 1 except for using the ingredients in specified

10  amounts as described above.

Example 6: Preparation of combined tablet —(VI)

- Losartan granule part -

15 losartan potassium 50.0 mg
microcrystalline cellulose 350.0 mg
crosspovidone 24.0 mg
- Amlodipine granule part -

20 amlodipine camsylate 7.84 mg (amlodipine 5 mg)
butylated hydroxytoluene 0.1 mg
microcrystalline cellulose 90.0 mg
mannitol 40.0 mg
sodium starch glycolate 17.0 mg

25 polyvinylpyrrolidone 5.0 mg
purified water (65.0 mg)
- Lubricants -
magnesium stearate 5.0 mg

30
- Coating part -
hypromellose 8.0 mg
hydroxypropyl cellulose 2.0mg

14



butyl ated hydroxytoluene 0.1 ng mcrocrystalline cellulose 90.0 ng nmannitol
40.0 ng sodium starch glycolate 17.0 ng pol yvinyl pyrrolidone 5.0 ny
purified wateroogs@40 ng) - Lubricants - nmagnesi um st ear @Ce/KR2009m0704 Coat i ng
part - hypronell ose 8.0 nghydroxypropyl cellulose 2.0 ng titanium di oxide
2.0 ng talc 0.1 ng ethanol (200.0 ng) purified water (50.0 ng) A conbi ned
tabl et conprising losartan in an anmount of about 20% of the weight of the
tabl et except f otitanemchexideg part was prepared By mgpeating the procedure
of Exanple 1 excg%t< for using the ingredients in,specified amunts as
descri bed above anpl e 6: Preparation of conbig ablet -(VlI) - Losartan
granul e part - | ggahblan potassium 50.0 ng m c(Z0U.0%igl | i ne cel | ul ose 350.0
rrg crosspovi done 24 0 ng - Aml odi pi ne granule Eigat - am odi pi ne cansyl ate

.84 ngy (an odi ppwatisd igfehut vl at ed hydr oxyt ol WEH@ME)1 Ny
5
A combined tablet comprising losartan in an amount of about 8.5% of
the weight of the tablet except for the coating part was prepared by repeating
the procedure of Example 1 except for using the ingredients in specified
amounts as described above.
10
Example 7: Preparation of combined tablet —(VII)
- Losartan granule part -
losartan potassium 50.0 mg
15 crosspovidone 12.0 mg
- Amlodipine granule part -
amlodipine camsylate 7.84 mg (amlodipine 5 mg)
butylated hydroxytoluene 0.1 mg
20 microcrystalline cellulose 90.0 mg
mannitol 40.0 mg
sodium starch glycolate 17.0 mg
polyvinylpyrrolidone 5.0 mg
purified water (65.0 mg)
25
- Lubricants -
magnesium stearate 3.0 mg
- Coating part -
30 hypromellose 8.0 mg
hydroxypropyl cellulose 2.0 mg
titanium dioxide 2.0 mg
talc 0.1 mg

15



m crocrystalline cellulose 90.0 ng mannitol 40.0 ng sodium starch glycol ate
17.0 ng pol yvinylpyrrolidone 5.0 ng purified water (65.0 ng) - Lubricants -
magnesi urwetzeswvms@45. 0 ng - Coating part - hypronel | oseP8TKREG09/000704

hydr oxypropyl cellulose 2.0 ngtitaniumdioxide 2.0 ng talc 0.1 ng et hanol
(200.0 ng) purified water (50.0 ng) A conbined tablet conprising |osartan

I n an anmount of about 8.5% of the weight of the tablet except for the
coating part wasethempared by repeating the pr@M¥dunz)of Exanple 1 except

for using the ingredients in specified anounts,as,descri bed above. Exanple
7: Preparation oﬁ“‘&ﬂ i‘?f tablet -(M1) - Los@t%ﬁlgéranul e part - losartan

pot assi um 50. 0 ng crosspovi done 12.0 ng - Am odi pi ne granul e part -
anm odi pi ne cansyl ate 7.84 glgl@% am odi pine 5 ng) butylated h droxxt Qluene 0.1
mg i crocryst al | Ane@melined)t oempIiFSRRAIIAIN 2D agnapit of about 22.27% of

5 the weight of the tablet except for the coating part was prepared by repeating
the procedure of Example 1 except for using the ingredients in specified

amounts as described above.

Comparative Example 1: Preparation of direct-compression tablet

10  comprising a simple mixture of amlodipine and losartan

- Mixing part -
amlodipine camsylate 7.84 mg (amlodipine 5 mg)
losartan potassium 50.0 mg
15 microcrystalline cellulose 150.0 mg
calcium dihydrogen phosphate 60.0 mg
sodium starch glycolate 24.0 mg
polyvinylpyrrolidone 3.0mg
20 - Lubricants -
magnesium stearate 2.0 mg

All ingredients were mixed together according to the corresponding

amounts, and the resulting mixture was formulated into a direct-compression

25 tablet. The direct-compression tablet contains 5 mg of amlodipine and 50 mg

of losartan, wherein the losartan amount corresponds to about 16.8% of the
weight of the tablet.

Comparative Example 2: Preparation of combined tablet —(VIII)

30
- Losartan granule part -
losartan potassium 100.0 mg
microcrystalline cellulose 38.0 mg

16



sodi um starch glycolate 17.0 nmg pol yvinyl pyrrolidone 5.0 ng purified water
(65.0 mg) - Lubricants - nmagnesium stearate 3.0 ng - Coating part -

hypr onel IweeoBy@@sorg hydr oxypropyl cellulose 2.0 ng titarCuRRi@xiod®+42. 0 ny
talc 0.1 ngethanol (200.0 ng) purified water (50.0 ng) A conbined tabl et
conprising losartan in an anount of about 22.2% of the weight of the tablet
except for the coating part was prepared by repeating the procedure of
Exanpl e 1 exceptcrbsspowidong t he ingredients in spkOithged anounts as

descri bed above. Conparative Exanple 1: Preparation of direct-conpression
tabl et conprising a sinple mxture of am odi pine and |osartan - M xing part

- anl odi pi ne cansxhab&iplnSdrambild odi pine 5 ng) losartan potassium 50.0 ny

m crocrystal line cellufose 150. 0 ng cal ci um di hydrogen phosphate 60.0 ngy
sodi um st arch gl 3madipise zamgylage pol yvi nyl pyrr ol %/-gﬂﬁ?ég tamlodipine| 3 Mg) cant s -
ragnesi g4m st ear aﬁLﬁylzat@d Hiroxytoluene 0.1 mg
microcrystalline cellulose 90.0 mg
mannitol 40.0 mg
sodium starch glycolate 17.0 mg
polyvinylpyrrolidone 5.0 mg
10 purified water (65.0 mg)
- Lubricants -
magnesium stearate 3.0 mg
15 - Coating part -
hypromellose 8.0 mg
hydroxypropyl cellulose 2.0 mg
titanium dioxide 2.0 mg
talc 0.1 mg
20 ethanol (200.0 mg)
purified water (50.0 mg)

A combined tablet comprising losartan in an amount of about 32.0% of
the weight of the tablet except for the coating part was prepared by repeating
25 the procedure of Example 1 except for using the ingredients in specified

amounts as described above. |
Hereinafter, the properties of formulations according to Example 1 to 7

and Comparative Example 1 and 2 are shown in Table 1.
30

17



Al

I ngredi ents were m xed together according to the correspondi ng anounts,

and the resulting mxture was fornulated into a direct-conpression tablet.
The di recwocommssmsgi on tabl et contains 5 ng of anl odi pi reTaRIGDONTY4Of
wherein the | osartan anount corresponds to about 16.8% of the
the tablet.
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Example 1

12.5

Tablet comprising the
separated granules of
losartan and
amlodipine (coated)

Example 2

400

50

12.5

Tablet comprising the
separated granules of
losartan and
amlodipine (non-
coated)

Example 3

408

50

12.3

Tablet comprising the
separated granules of
losartan and
amlodipine (coated)

Example 4

647

100

15.5

Tablet comprising the
separated granules of
losartan and
amlodipine (coated)

Example 5

250

50

20.0

Tablet comprising the
separated granules of
losartan and
amlodipine (coated)

Example 6

589

50

8.5

Tablet comprising the
separated granules of
losartan and
amlodipine (coated)

Example 7

225

50

22.2

Tablet comprising the
separated granules of
losartan and
amlodipine (coated)

Comparative
Example 1

297

50

16.8

Tablet comprising the
mixture of losartan
and amlodipine (non-
coated)

Comparative
Example 2

313

100

32.0

Tablet comprising the
separated granules of
losartan and

" amlodipine (coated)
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A conbi ned tabl et conprising losartan in an amount of about 32.0% of the
wei ght of the tablet except for the coating part was prepared by repeating
t he procewonelossd&tanpl e 1 except for using the ingredi eorxR2wo0gpenifi ed
anounts as described above. Hereinafter, the properties of formulations
according to Exanple 1 to 7 and Conparative Exanple 1 and 2 are shown in
Table 1. Table 1Test Exanple 1: Dissolution test of am odi pi ne The conbi ned
t abl et conflestExgnipled : dissvlution pestofandlddipime of | osartan obtained in
Exanple 1, the direct-conpression tablet conprising the m xture of |osartan
and amnl odi pi ne obtained in Conparative Exanple 1, and Anodi pin (trade mark)
as an am odi pi nqﬁ@%ﬁiﬁh@dft%l'&”c%htﬁfhng"‘@rﬁlgeéf*'hrﬁl&ilﬁﬁé%d Soanfl g

di ssolution test under the follow ng conditions. - Test conditiaons -

Effl uent: Ywertan dftaped inNExanpleph theoylireriseemprassiont eblet spstpmisingidbe padd| e

el Col umuR{ies SIPGAN Bnd ilogie'tn bR E1COKpAIRE BRI, aha! 7l es9

oct adecy! siAmodipa (tr'adﬂ': (maszél asf an ﬁrﬂudipiimui:ainsﬁamnﬁmmgﬂa@dw Wene leachhase:

a mxture of rret noI ot as dro en hat e (600: 400,
U1 Dot ec BB P A BR i epiT B aRdsab e FN B R T et e 15 it mi
Injection volunme: 20 m - Crlterla of Dlssolutlonrate- nore than 80% at
30 m nutes .
- Test conditions -
10 Effluent: 500 ml of 0.01 N HCI (pH 2.0)

Dissolution-test system: USP paddle method, 75 rpm
Temperature: 37°C

- Analytical conditions -

15 Column: stainless steel column (inner diameter: 4.6 mm, length: 15 cm)
filled with octadecylsilanized silica gel for 5 pm liquid
chromatography

Mobile phase: a mixture of methonol and 0.03M potassium dihydrogen
phosphate (600:400, v/v)
20 Detector: ultraviolet spectrophotometer (350 nm)
Flow rate: 1.5 ml/min
Injection volume: 20 ul

- Criteria of Dissolution rate -
25 more than 80% at 30 minutes

- Results -
As shown in Fig. 1, the combined tablet prepared by using the separated
granules of amlodipine and losartan according to Example 1 exhibited an
30 amlodipine dissolution rate higher by twice or more than that of the direct-
compression tablet obtained 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.
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- Results - As shown in Fig. I 5 the conbined tablet prepared by using the
separated granul es of am odi pine and | osartan according to Exanple 1

exhi bi t edwanoswdsswitpi ne di ssol ution rate hi gher by tw cecoxkRrmemoodtvan t hat
of the directconpression tablet obtained in Conparative Exanple 1. Further,
the dissolution rate of the tablet prepared in Conparative Exanple 1 did
not satisfy the required criteria, while that of the tablet of Exanple 1
met the criteria. Test Exanple 2: Dissolution test of am odi pine for the
formul atio ot Exanples 1.t . 1h onbi ned .t abl ef s qgf anmples 1 taq 4
wer e each gf%f Ei@éﬁpnﬁo élr]i S&“i'é’é‘l g?sl%o‘pfb ?@ﬁ?dwﬁﬁr%"l‘”h@l%gﬁ’é‘gﬁ m’a‘nB?

anal yti cal pgansiiks ane #f Test Exanple 1. - Results - As can be seen in Fig.

3, the combined tablets obtained in Exanples 2 to 4 exhibited high and
stabl e am odi pi ne dissolution rates, simlar to that of the tablet of

Exampl ez 1 at O. . : r I i £, S j at the
conbi ne%l t abl et gnjéé;ﬁ?ﬁbtlﬁ %—‘gt;a%ﬂ%%c? fgfﬁ%g*@%gn% g"é?p‘%’%@ élch s%‘fbgﬁt%%@%rgg

r egar dl ess dsSoluhienkestchnm¥er tihesamne tgst end analyt calhenditbenst ofoFesh Mxadippe de or

Hie | osartan granule part, only if the weight percentage of losartan in the
conbi ned tabl et does not go beyond an appropriate |level. Test Exanple 3 :

Di ssol ution test. Résigfgl-odi pine for the fornul ati ons of Exanples 1, 3 and 7,
and Conparative Exanples 1 and. 2 The tablets prepared, iH_ExarrpI es % 3 and
7, and Conpar ati&écmbﬁﬁp@%ﬂlF%&aﬂlﬂf\%ff@b’é’&éﬂa@tﬁgﬁ tpmgdin Hxamnlegs 2 to

di ssol ygi o : ] SR : el o i1k f t
Exanpl g(t) 1. ﬁ_é@g@g&ﬂ;% 'EE]?&(;RS - E???%lgﬁydgggiuﬁohg?&asf?l |1E(§:I_li g)lnﬁlélgsotf-rlilﬁg juice
(pH 1.2) otabdetodf Kxaoplg pHat20.0JN HC1 (pH 2.0). From the result, it is confirmed

that the combined tablets exhibit high and stable amlodipine dissolution rates
regardless of the kind of the excipient, and the amount of amlodipine or the

losartan granule part, only if the weight percentage of losartan in the combined
15 tablet does not go beyond an appropriate level.

Test Example 3: Dissolution test of amlodipine for the formulations of
Examples 1, 3 and 7, and Comparative Examples 1 and 2

20 The tablets prepared in Examples 1, 3 and 7, and Comparative
Examples 1 and 2 were each subjected to a drug dissolution test under the same
test and analytical conditions of Test Example 1.

- Test conditions -
25 Effluent: 900 ml of artificial gastric juice (pH 1.2) or 0.01 N HCI (pH
2.0)
Dissolution-test system: USP paddle method, 50 rpm
Temperature: 37°C

30 - Results -

The above dissolution-test system (USP paddle method, 50 rpm) is the
most widely used to evaluate a dissolution rate of drug for the oral formulations,
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Di ssol ution-test system USP paddl e nethod, 50 rpm Tenperature: 37C -
Results - The above dissolution-test system (USP paddl e nethod, 50 rpn) is
t he nost wbDaelopssmed to eval uate a dissolution rate of ®CakR2009/®®40r al
formul ati ons, and the used effluent (the artificial gastric juice (pH 1.2)
or 0.01 NHA (pH 2.0)) has pHsimlar to that of the gastrointestinal
tract. As shown in Fig. 3, the conbined tablets obtained in Exanples 1, 3

and 7 exhi hiridetheeysed éffipent (el atifiplad gadirksilics (FH 1.3) @3 0.0ANtHOb¢pHl t he
tabl ets obtajned ip QorrParat've anples 1 gnd 2. The result suggests that
the di ssol w-Vhhas pfbsilasdo that ofithe gastroypiasinal 53¢t whi ch cont ai ns separ at ed

granul es of | osar : I B | } nt of
A,tsaéﬁo%fjmaﬁi' 0di ﬁ%Me&Q%&}sE@%?%ﬁa?ﬁWeﬁﬂz?%ﬁ

25% by weight or Tess, was 80%or nore at lo p ,. Whi ch
meets the cf exhibitad eventhighanpindodipindi dissolutipnrratassthantthasd odithe Webletsr t he

f | ati - 4 & ti I ped
tabl et o Sobtanst  Exitatde BARIES A ar T ER, PO MR,

su b{j ect ed tdis@%mmtgrétxﬂé as I6() thinOot %e%?nmﬁbn; Whri]cﬂﬁcmta'ﬁ%_tsepﬂﬁtah gtaynlesal

condi ti ons est .. - Results - shown. i n_Fi . the.,

di ssol uti om%{lgﬁ%éa%@nggfrﬁfﬁ@@g P CHBPESES gt @?sang iﬂggsi/ﬁ By anpl e
4 10 6 vereay§ %@fle%!_z),r\ﬁas B0V Loy wd%e hERM pERpH Q.Z&lﬁi?ﬁ%&' tyHith hegts fheanpl e

3. Test Exanple 5: ssol ution test of losartan for the fornul ations of
Exanpl es 1,CtHE@kd 7, and Conparative Exanples 1 and 2 The tabl ets obtained
in Exaggles 1, 3 and 7, Conparative Exanples 1 and 2, and Cozaar (trade
mar k) were each subjected to a drug dissolution test

Test Example 4: Dissolution test of amlodipine for the formulations of

Examples 4 to 6 and Comparative Example 2

The combined tablets obtained in Example 4 to 6 and Comparative
15 Example 2 were each subjected to a drug dissolution test under the same test

and analytical conditions of Test Example 1.

- Results -
As shown in Fig 4, the dissolution rates at 30 minutes of the combined
20  tablets obtained in Example 4 to 6 were 80% or more, which was identical to

the result in Test Example 3.

Test Example 5: Dissolution test of losartan for the formulations of
Examples 1, 3 and 7, and Comparative Examples 1 and 2
25
The tablets obtained in Examples 1, 3 and 7, Comparative Examples 1
and 2, and Cozaar (trade mark) were each subjected to a drug dissolution test

under the following conditions.

30 - Test conditions -
Effluent: 900 ml of artificial gastric juice (pH 1.2) or 0.01 N HCl (pH
2.0)
Dissolution-test system: USP paddle method, 50 rpm
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under the follow ng conditions. - Test conditions - Effluent: 900 m of
artificial gastric juice (pH1.2) or 0.01 NHO (pH 2.0) Di ssolution-test
system U8B paddk@4net hod, 50 rpnifenperature: 370C - AnaCyikrzaé9/moredi t i ons
- Colum: stainless steel colum (inner dianeter: 4.6 mm l|length: 15 cm
filled wth octadecylsilanized silica gel for 5 mmliquid chromatography
Mobi | e phase: nobil e phase A - phosphate buffepacetonitrile (850:150, v/v)
nobi | e phase B - qu@ﬂhfg;ijwoconcent ration gradi ent system Detector:
ultravi ol et spectrophotoneter (250 nn) Flowrate: 1.5 m/mn Injection
volune: 10 mM - Results - The above di ssolution-test system (USP paddl e
met hod, 50 rpm i : ] y used to evaluate a dissolution rate of
drag for the oral %@%ﬁ?&%ﬁ%@gnd the used effluent (the artificial
gastric juice (pQdumn: stairdegsisteeloluppH{imneay)diamgterphosinm,| langtho 16 iean) of

the gastrointestinal tr ..sh | 9. b the C lened tabl .
obt ai ned i n Exanples 1, @ie&?ﬁ&%ﬁ@é@a&%@ ﬁﬁgﬁ%rgﬁg@z}r '%a i gégﬁdut I on
rates than those of the chabhetopraptiyai ned in Conparative Exanples 1 and 2,

and Cozaar (tradﬁ\(I Ekégwhi.ch is a single fornulation of losartan. Test
Exanpl e 6: St abi {’%‘? 35€of am odi pi ne

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

mobile phase B - acetonitrile

10 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 pl

15 - Results -
The above dissolution-test system (USP paddle method, 50 rpm) is the

most widely used to evaluate a dissolution rate of drug for the oral formulations,
and the used effluent (the artificial gastric juice (pH 1.2) or 0.01 N HCI (pH
2.0)) has pH similar to that of the gastrointestinal tract.

20 As shown in Fig. 5, the combined tablets obtained in Examples 1, 3 and
7 exhibited even higher losartan dissolution rates than those of the tablets
obtained in Comparative Examples 1 and 2, and Cozaar (trade mark) which is a

single formulation of losartan.

25  Test Example 6: Stability test of amlodipine

A stability test was performed for the combined tablet obtained in
Example 1, which was prepared by using the separated granules of amlodipine
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A stability test was performed for the conbined tabl et obtained in Exanple
1, which was prepared by using the separated granul es of am odi pi neand

| osart an,wardiodssoidi r ect - conpr essi on t abl et obt ai ned i nPCHIA{RN100W4Exanpl e
1 under the follow ng conditions. |Incubation conditions: HDPE bottle at

40C/ 75% rel ative hum dity Incubation tine: 0, 1, 2, 4 and 6 nonths Subject
of test: am odi pine Analytical conditions: the analytical conditions of
Exampl e 1 cgs?i‘@afls o] Wy : & bve 2,

t he conbi ne atg et ’ob%;dler%% @%edé;bé) .egsllgléx%ttegc%tagﬁ%(?g%gcalﬁ %i%i pi ne
stabi |l ity &xampipdnedenithaifalleavidgcentitionspr essi on tabl et obt ai ned in
Conparative Exanple,1l.. Wil e. the i i o L 2t h respect
to the above spe C%Hbéfl%%ﬁB‘a&HBH?-sﬁﬁm#@%azqﬁeé@%gﬁlﬁ%ﬁ%ﬁﬂ%mtgari ous
nmodi fi cati ons anthcubatieesint@y), he2 pddad banbhthsi nventi on by those skilled in
the art _which al go fall wtg:qg hhe scope of the invention as defined by the
appended cl ai ns. WABkect of teshiappgdipine 1 A solid pharmaceutical conposition
for preventing o Rl BondiabAs:AHa saklyHicat skiisSoEBRRapE hg am odi pi ne
or a pharmaceuticall’y acceptable salt thereof and |osartan or a
pharmaceutically acceptable salt thereof. 2. The conposition of claim1,
wher ei n anl odi pi ; [ | y acceptable salt thereof and

| osartan or the p g?%%‘%@ﬁa{?ggéwqgiag&ﬁ%bl e salt thereof are separated from
each other. 3. The composition of claim2, wherein both anl odi pi ne or the
phar magguti cally acceptable salt ther;io£)1 d losartan or the
pharmaceutically acceptahble salt ther apc e forms—separated
from each [ot herFormulatioa conplosi t9 on ¢f! wpathn) 2 regnths |\thnenths gnf menths
| osartan qr theExamplel 100.0% 99.9% 99.6% 99.8% 99.5%
Comparative Example 1 | 100.2% 97.8% 94.9% 90.3% 85.7%

As shown in Table 2, the combined tablet obtained in Example 1
exhibited a higher amlodipine stability as compared with the direct-compression
tablet obtained in Comparative Example 1.

15

While the invention has been described with respect to the above
specific embodiments, it should be recognized that various modifications and
changes may be made to the invention by those skilled in the art which also fall
within the scope of the invention as defined by the appended claims.
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pharmaceutically acceptable salt thereof in an anmount ranging from3 to 25%
by wei ght based on the total weight of the conposition. 5. The conposition
of cl ai mwWQ 2otwoskoigonpri ses | osartan or the pharnmaceuti earigr2a@o®ptoabl e

salt thereof in an anobunt ranging from5 to 22.3% by wei ght based on the
total weight of the conposition. 6. The conposition of claim4, wherein the
di ssolution rate of amodipine is 80%or nore thereof in 30 mnutes at a pH

range of 1Whta¥?ifclgimZdi§_he conposition of claim3, which conprises a
granule formof 16sartan of which the percentage of a fine granule passing

through a 75 b nesh is bel ow 50% 8. The conposition of claim7, which

conpri ses granul e formof | osartan ] t e .of 1. pe
granul e pa_gsi ng% hp%(ghﬂla%aqeuﬁgélﬁ _Fgﬁjﬁ’%ﬁ%S&%Q%ﬁ%ﬁp 8is)i tnlaefg];[l gf

o T e D e 100 10-. The o o0°
of a fine granul g passjng rough a mesh 1s. ow e
Composi 71 oCERpEble A TheRE AR [ eHEn ShaTHRERRCP iy BoeRpPlitat Biicofyr
am odi pi ne i s am odi pi ne cansylate. 11. The conposition of claim1l, wherein

t he cardiovascul ar disorders are selected fromthe group consisting_ of
angi na pectlr iThe ¢oyppesitiosiadnclaim tleryhersyn spredipineop the ipharmasentially

h t h i t i ' i 8l
" ar ot 1 on acgSRaR Shis LRGP apce RRARRh' P R BhanhdICAIG SRS Saft
conpri si ng theeofibee §eparated froaneandi gthee and | osartan separated from each

ot her, &hi ch conprises the steps of: a) granulating and drying a m xture of
| osart & or a phar maceutically acceptable salt thereof and a

phar maceut ixcal ffpeacepRpcich ex¥€i RiART DO ofHcdbid both amlodipine or the
pharmaceutically acceptable salt thereof and losartan or the pharmaceutically
acceptable salt thereof are of granule forms separated from each other.

15 4. The composition of claim 2 or 3, which comprises losartan or the
pharmaceutically acceptable salt thereof in an amount ranging from 3 to 25% by
weight based on the total weight of the composition.

5. The composition of claim 4, which comprises losartan or the
20  pharmaceutically acceptable salt thereof in an amount ranging from 5 to 22.3%
by weight based on the total weight of the composition.

6. The composition of claim 4, wherein the dissolution rate of amlodipine is
80% or more thereof in 30 minutes at a pH range of 1.0 to 2.0.

25
7. The composition of claim 3, which comprises a granule form of losartan of
which the percentage of a fine granule passing through a 75 #m mesh is below
50%.

30 8. The composition of claim 7, which comprises a granule form of losartan of

which the percentage of a fine granule passing through a 75 #m mesh is below
25%.
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| osartan granules; b) granulating and drying a m xture of am odi pine or a
pharmaceutical |y acceptable salt thereof and a pharmaceutically acceptable
exci pi entwoeombissoia amnd odi pi ne granul es; and c¢) m xi ng Poe/KRes@rdoaTv4

g;anul es obtained in step a) with the anl odi pine granul es obtained in step

9. The composition of claim 8, which comprises a granule form of losartan of
which the percentage of a fine granule passing through a 75 40 mesh is below
10%.

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

of amlodipine is amlodipine camsylate.

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

failure and myocardial infarction.

12. A method for preparing the composition of claim 3 comprising granule
forms of amlodipine and losartan separated from each other, which comprises

15 the steps of:
a) granulating and drying a mixture of losartan or a pharmaceutically

acceptable salt thereof and a pharmaceutically acceptable excipient to obtain

losartan granules;
b) granulating and drying a mixture of amlodipine or a
20 pharmaceutically acceptable salt thereof and a pharmaceutically acceptable

excipient to obtain amlodipine granules; and
¢) mixing the losartan granules obtained in step a) with the amlodipine

granules obtained in step b).
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