SOLI D PHARMACEUTI CAL COMPCSI TI ON COVPRI SI NG AMLODI PI NE AND LOSARTAN Fi el d
of the Invention The present invention relates to a solid pharmaceuti cal
conposi t iwo 20mvospisevent i ng or treating cardi ovascul ar dipswnder®/mesepri si ng
am odi pi ne and | osartan, which can maintain a high and stable | evel of

am odi pi ne and | osartan dissolution rates even under a |ow pH condition.
Background of the Invention In the treatnment of hypertension to reduce the
ri sks of conpl i SGLINPBARMACEUVTIGAL COMPOSITION € OMPRISINGVascul ar
di seases, e.g., stroke, heart failure, and nyocardial infarction, it is
nore inportant to maintai n AMLODIRINE ANDITeOSARTANa normal range on a
consistent basis than to sinply |lower the blood pressure level itself.
Accordi ngly, antihypertensive agents are required to be effective for

| ong-termtreatment of hypertension. Further, advanced therapy using a
conbi nat i ontigld phigheInvgtitionyr ygs having different pharnacol ogi cal actions
makes it. possible to inprove preventive or therapeutic effects, while

| ower i né side effects arising fromthe long termadmnistration of a single
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Background of the Invention

In the treatment of hypertension to reduce the risks of complications
such as coronary heart diseases and cardiovascular diseases, e.g., stroke, heart
15  failure, and myocardial infarction, 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. Accordingly, antihypertensive agents are required
to be effective for long-term treatment of hypertension. Further, advanced
therapy using a combination of two or more drugs having different
20 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 actions 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



di car boxyl ate. Am odi pi ne besylate is currently marketed as Novasc (trade
mar k). Aml odi pine is a long-acting cal cium channel bl ocker which is

usef ul i n woeato/osgoscar di ovascul ar di sorders such as agi necThygresvm@ngovon, and
congestive heart failure. Losartan is the generic nane for
2-butyl-4-chloro-1-[[2"-(] Htetrazol-5- yl)[I,r-biphenyl]-4-yl]nmethyl]-I
H-i m dazol - 5- net hanol , which has been disclosed in U S. Patent Nos.
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avai l abl e %ﬁafpfagg&e(trade mar k). Losartan bl ocks the interaction of
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hypert ensi on, hedsaftan iuthe, gérecicardme far 2{bueylad-chioroul-gRo( YHdbBa0IS-,

nyocar di al i,sGhgni. angi,n ectarjs)., .diabhetic neuropathy, apd gl aucona,
and al so fﬁlilﬁrﬁ{ﬁéﬂa‘iléwgﬁ f‘?‘?’gkﬁ?%‘é’ﬁé@ﬂ%gﬁﬁ%gﬁw’ar dvhich; 8 ctie6A heart
failures Thiisgloesknt U.SVRateat Nd3ass0RMM3Y 3, 198,089 cambisned. f@r mul @hign Whi ch
conpri ses am odi pi ne and | osartan havi ng different pharnmacol ogi cal

activities R EHERS cogpmencadly avpilaplens Eozpam(tradedmaekle dosadan blpcks
i ntensi ve sheGh@edidnSicheotARIINGHd fRIBUAbE Ohd SHERE g%eegfy%@gegg%

conbi ned fornul ation .odipine and | ¢ dn s pre
m xi ng t he hypsrignsigs, hearti&ilurebisehaypicadripherd] dinsdatogndisonder smybeadial an

g th 95, heartiéslurabie pheot]di clorsmyvomtidan
g pit (e 3CHoHER Rl poEfishEbeR) e RPN, odnd SRR Il Bt o7
pH 2. 0101 phcteriingtbequogresfioh of post-aiyboardidliintackoCheae ailitade mark), a

commercially avail.,able | osarta reparation i s used, t amount of | osartan
rel eased over t hei t}enPquﬁ?t gtYeH{](’ﬁg_th@ cjlgup §]§att4‘|£ﬁﬁgb%‘ggoﬁmﬂﬂl?%ﬂﬂ'€%f 1.2

to 2.0. |In couedtisesddhidaehiherand! Bkdreih Hifwiﬁ@(ﬁ@ﬂepérﬂ%}?aeﬂlab&%gréa%cti@meg)d' pi ne
may al so be locked in the |osartan gel. An orally adm nistéered preparation

general |y dhdssfybéer tasating: hypestensign, and have conducted intensive studies on such

a combined formulation.

15 However, when the combined formulation of amlodipine and losartan is
prepared by simply mixing the two drugs, undesirable gelation of losartan
occurs: Losartan readily dissolves in purified water and is easily released at a
relatively high pH (e.g., pH 6.8), but it is very slowly released at a low pH (e.g.,
pH 2.0 or pH 1.2) because of the gelation. In case Cozaar (trade mark), a

20  commercially available losartan preparation is used, the amount of losartan
released over the initial 30 minutes is less than 30% at a pH range of 1.2 to 2.0.
In such combined formulation of amlodipine and losartan, amlodipine may also
be locked in the losartan gel.

An orally administered preparation generally undergoes disintegration

25 and dissolution in the stomach having a low pH, and therefore, a low
dissolution rate at a low pH of an active ingredient in a preparation can result in
significant lowering of its bioavailability.

In addition, considering the fact that the pH in the stomach of a normal
adult varies widely in a range of 1.0 to 3.5 and C,, of losartan after food

30 ingestion becomes reduced by about 10%, development on such an amlodipine-
losartan combined formulation capable of maintaining a relatively constant

dissolution rate at such pH variation in the stomach is needed.



and dissolution in the stomach having a | ow pH, and therefore, a | ow
dissolution rate at a | ow pH of an active ingredient in a preparation can
result irwei2gnvesdseant | owering of its bioavailability. PATARINWOAS29
considering the fact that the pHin the stomach of a normal adult varies
widely in arange of 1.0 to 3.5 and Crax of |osartan after food ingestion
becones redyced by about_10%. devel opnent on such an aml odi pi nel osartan
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sodium, and crosspovidone.

15 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 show:

20 FIGs. 1 and 2: losartan dissolution rates in an artificial gastric juice (pH
1.2) and in 0.01N HCI (pH 2.0) observed for the combined tablets prepared in
Examples 3 and 4, and Comparative Examples 1 and 5, and Cozaar tablet (trade

mark) (Test Example 2), respectively.

25 Detailed Description of the Invention

The solid pharmaceutical composition of the present invention
comprising amlodipine and losartan active ingredients as well as at least two
specific disintegrants selected from sodium starch glycolate, crosscarmellose

30 sodium, and crosspovidone exhibits high amlodipine and losartan dissolution
rates at a wide range of pH while exhibiting a sufficient structural strength when

formulated.



Exanples 3 and 4, and Conparative Exanples 1 and 5, and Cozaar tabl et
(trade mark) (Test Exanple 2), respectively. Detailed Description of the
| nvent i orw®he1oasko4d phar maceuti cal conposition of the presar2009m0es29i ON
conprising am odi pi ne and | osartan active ingredients as well as at |east
two specific disintegrants selected from sodium starch glycol ate,
crosscarnel | ose sodi um and crosspovi done exhibits high anl odi pi ne and
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anot her enbodi ment, losartan potassiumis-conventional USE an anount
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tartrate, ci(iqate, gl uconate, besylate, and cansyl ate salts, but are not
linmited thet€t®® I n one embodi nent, the pharmaceutically acceptable salt of

anl odi pi ne is anlgdiqipmenesiliatiBe Prekfit aflichition Mmay®He! @GeCof various forms
of pharmaceutically acceptable salts. The pharmaceutically acceptable salts of
amlodipine include hydrochloride, hydrobromide, sulphate, phosphate, acetate,

15 maleate, fumarate, lactate, tartrate, citrate, gluconate, besylate, and camsylate
salts, but are not limited thereto. In one embodiment, the pharmaceutically
acceptable salt of amlodipine is amlodipine besylate or amlodipine camsylate.
Also, amlodipine used in the present invention may be racemic amlodipine or
S-amlodipine.

20 In one embodiment, based on a unit formulation (solid administration
form), amlodipine is conventionally used in an amount ranging from about 1.25
to about 20 mg. In another embodiment, amlodipine is conventionally used in
an amount ranging from about 1.875 to about 15 mg. In another embodiment,
amlodipine is conventionally used in an amount ranging from about 2.5 to about

25 10 mg. In another embodiment, amlodipine is conventionally used in an
amount ranging from about 5 to about 10 mg. The prescribed amount of
amlodipine means an amount of free amlodipine present in a corresponding
solid administration form.

The inventive composition comprises pharmaceutically acceptable

30 additives suitable for a desired amlodipine-losartan combined, solid
administration formulation, in particular, critically comprises a specific
disintegrant among them. In this regard, the present inventors have found that

the dissolution rates of amlodipine and losartan significantly depend on the kind



Al so, aml odi pine used in the present invention may be racem c anl odi pi ne or
S-an odi pi ne. I n one enbodi nent, based on a unit fornulation (solid
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In one embodiment, the disintegrant used in the present invention is a
15 mixture of at least two components selected from the group consisting of
sodium starch glycolate, crosscarmellose sodium, and crosspovidone. In
another embodiment, the disintegrant is a mixture of sodium starch glycolate
and crosspovidone. In another embodiment, the disintegrant is a mixture of
sodium starch glycolate and crosscarmellose sodium. In one embodiment, the
20 disintegrant may be used in an amount ranging from about 2.5 to about 30 % by
weight based on the total weight of the composition. In another embodiment,
the disintegrant may be used in an amount ranging from about 5 to about 15 %
by weight based on the total weight of the composition.
The present inventors have found that the combination of two or more
25 components among the afore-mentioned three components leads to a desirable
structural strength and dissolution aspect of an amlodipine-losartan combined
formulation. Further, through such a technique as mentioned above, the
present invention achieves reduction in the total used amount of the disintegrant,
which results in improvement in tableting capability. When sodium starch
30 glycolate, crosscarmellose sodium or crosspovidone is used in a single,
although its amount is excessive, retardation of dissolution due to the gelation

of losartan is not effectively inhibited, and it is frequently hard to formulate into



i mportant to use a suitable kind of a disintegrant in a suitable anmount so
as to enhance a solubility of a solid preparation, especially a tablet,

wi t hout owobngssoadesi rabl e structural deformation. |n eoezbedions2at, the
di sintegrant used in the present invention is a mxture of at |east two
conponents selected fromthe group consisting of sodiumstarch glycol ate,
crosscarnel |l ose sodium and crosspovi done. |In another enbodi nent, the
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acceptabl e additives may Include diluents suth as mcrocrystalline

cel | ul ose, magthssan anthakident. sblee wee coft patanti-oxident enhansspeiekilities of
active ingredients against the undesirable reaction with other pharmaceutically

15  acceptable additives during a blending process and against deformation by heat
or moisture with time, resulting in significant increase of stability of the
amlodipine-losartan combined formulation.

Representative examples of the anti-oxidant used in the present
invention include butylated hydroxytoluene (BHT), butylated hydroxyanisole

20 (BHA), ascorbic acid, ascorbyl palmitic acid, ethylene diamine tetracetic acid
(EDTA), sodium pyrosulfite, and a mixture thereof. In one embodiment, the
anti-oxidant is butylated hydroxytoluene.

Representative examples of the binder used in the present invention
include hydroxypropylcellulose (HPC), hydroxypropylmethylcellulose (HPMC),

25  polyvinylpyrrolidone, macrogol, silicate derivatives such as hard silica,
synthesized aluminum silicate, calcium silicate, and magnesium metasilicate
aluminate, phosphates such as calcium monohydrogen phosphate, carbonates
such as calcium carbonate, and a mixture thereof.

Representative examples of the lubricant used in the present invention

30 include stearic acid, metal stearate such as calcium stearate and magnesium
stearate, talc, colloidal silica, saccharose fatty acid esters, hydrogen-added
vegetable oils, waxes having a high melting point, glyceryl fatty acid esters,

glycerol dibehenate, and a mixture thereof.



gl ycine, starch, and a m xture thereof. In one enbodi nent, the diluent may
be used in an anmount ranging fromabout 15 to about 90% by wei ght based on
t he totalwoeoghiss@? t he conposition. |In another enbodi meotr/kr2o®/m@ird20ent nmay
be used in amount ranging fromabout 30 to about 70% by wei ght based on the
total weight of the conposition. Besides the diluents, the pharmaceutically
acceptabl e additives may include stabilizing agents, binders, and
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cal ci um m)nohydr car bonat es, such,  as cal ¢ci um carbonate, and a
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present i ”V&Mﬂd%ﬁlon may have an outer coating layer. The tablet should have a
suitable hardness, i.e., an average hardness ranging from 5kp to 30kp when
measured before formation of an optional outer coating layer.

15 The coating layer may consist of any one of 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 about 10%
by weight based on the total weight of the formulation. In another

20  embodiment, it may be in a range of about 3 to about 5% by weight based on
the total weight of the formulation.

The following Examples are intended to further illustrate the present

invention without limiting its scope.

25 Example 1: Preparation of combined tablet —(I)

- Mixing part -

losartan potassium 100.0 mg

amlodipine camsylate 7.84 mg (amlodipine 5 mg)
30 microcrystalline cellulose 250.0 mg

mannitol 63.16 mg

sodium starch glycolate ' 15.0 mg

crosspovidone 15.0 mg



include stearic acid, nmetal stearate such as cal cium stearate and nmagnesi um
stearate, talc, colloidal silica, saccharose fatty acid esters,

hydr ogen-wgdenh/oss@et abl e oils, waxes having a hi gh nel t ipog/Kr20ewa078bYycCer vyl
fatty acid esters, glycerol dibehenate, and a m xture thereof. The inventive
conposition conprising the am odi pi ne and | osartan can provi de inproved
preventive or therapeutic effects for cardi ovascul ar di sorders such as
angi na pectoris, pyenykysiobidonart ery vasospasm 5d@ep vei n, cardiac
hypertrophy, cerebral infarct, congestive heart failure and nyocardi al
infarction. The inventive conposition may be adm nistered in the formof a
tabl et, a capsul e Iqaibrivahtt - particles through various routes of oral

adm ni stration including oral cavity, nouth and hypogl ossus. In one

enbodi nent, the PREKSIWRSEBA®sition may be forhl Bi%d into the tabl et
formand orally adm nistered. The inventive conposition may be easily
formulated into the tablet formby way of m xing constituents and tableting
t hem t oget her. | h-ospdar mndeistin: amidiping cambsydatepbnimroeystatlore celdulossent i ve
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based on t Hablehng withi ghtcopipressdon derrgl af iabaut 2AKNnusingr a antsoyitabletingi t may

he for mu ot rane ofSbag, PadIftl MR AT REREES £aorlfr ol Rnd it o e

t he pr esentamlodipine Smg combined tablet.

An average hardness and an abrasion degree of the tablet thus obtained
15 were 19.7kp and 0.1%, respectively, when measured using Erweka hardness
and abrasion measuring instruments (25rpm, 100-times free falling), which

suggests that a strength of the tablet is good.

Example 2: Preparation of combined tablet —(II)
20
A combined tablet was prepared by repeating the procedure of Example
1 except for using 15 mg of crosscarmellose sodium instead of 15 mg of
crosspovidone. An average hardness and an abrasion degree of the tablet thus
obtained were 18.5kp and 0.0%, respectively, which suggests that a strength of
25  the tablet is good.

Example 3: Preparation of combined tablet —(I1I)

A combined tablet was prepared by repeating the procedure of Example

30 1 except for using each of sodium starch glycolate and crosspovidone in an

amount of 25 mg. An average hardness and an abrasion degree of the tablet

thus obtained were 15.3kp and 0.2%, respectively, which suggests that a
strength of the tablet is good.



invention without limting its scope. Exanple 1: Preparation of conbined

tablet -(I)

- Mxing part - |osartan potassium 100.0 ng anl odi pi ne

cansyl at ew®.28t/03s04¢am odi pine 5 ng) mcrocrystalline celptuwikresdndsd ny
manni tol 63.16 ng sodium starch gl ycolate 15.0 ng crosspovi done 15.0

nmgpol yvi nyl

pyrrolidone 5.0 ng - Lubricant - magnesium stearate 4.0 ng

Losartan potassium anl odi pi ne cansylate, mcrocrystalline cellulose,
manni tol, sodium starch glycol ate, crosspovi done, and pol yvinyl pyrroli

wer e each pﬁﬁﬁ{hl& gg ﬁggﬁﬁﬁg‘?”ﬁ&mb{fﬂg‘i fggggpﬁggqa V-type m xer for 30

m ns. Subseque

was added t
subj ected t
rotary tabl
| OOy - s;am

degree of t

measur ed us?hdnE&rfeREPSheATEIRAOSE S9d1WBrinsicad

100-ti mes f

Y, propriate anoun esium stearate (lubri
hereto, mxed for 5 mns, and the resulting m xture was

done

cant)

ot | ng b QB G R AR rasel g e Dided ey of BXPBALS ( an

Dixpépiefop MBirpostdinROsthadhl Elycolate Y 8 ABRUNRILHDSSHgaRHil8 MsHir
he tabl et thus obtained were 19. 7&8 and 0. 1% respectively,
dsunenef icresspovidane. (Abr

; . . |
good. Exarrpifvg&%é.@iﬁéﬂg g g%ga%l},&;é\ﬁ g?}%ggﬁjbl Ege%é ?gﬁﬂeg? ﬁl{e{ E@A&’ é%’i%g{l %&E f} gbl t
prepar ed byand:p.d5b,irespadhiorely, vdudseggdststhatp ktrength of the tablet is good.

10

15

20

25

30

Example 5: Preparation of combined tablet —(V)

A combined tablet was prepared by repeating the procedure of Example
1 except for using crosspovidone in an amount of 25 mg while using 25 mg of
crosscarmellose sodium instead of 15 mg of sodium starch glycolate. An
average hardness and an abrasion degree of the tablet thus obtained were 17.1kp

and 0.1%, respectively, which suggests that a strength of the tablet is good.
Example 6: Preparation of combined tablet —(VI)

A combined tablet was prepared by repeating the procedure of Example
1 except for using each of sodium starch glycolate and crosspovidone in an
amount of 25 mg while further using crosscarmellose sodium in an amount of
25 mg. An average hardness and an abrasion degree of the tablet thus obtained
were 11.7kp and 0.3%, respectively, which suggests that a strength of the tablet

is good.
Example 7: Preparation of combined tablet —(VII)

A combined tablet was prepared by repeating the procedure of Example
1 except for using each of sodium starch glycolate and crosspovidone in an
amount of 40 mg. An average hardness and an abrasion degree of the tablet
thus obtained were 11.2kp and 0.2%, respectively, which suggests that a
strength of the tablet is good.

asi on
when

pm

S
was



1 except for using 15 ng of crosscarnell ose sodiuminstead of 15 ng of
crosspovi done. An average hardness and an abrasion degree of the tablet

t hus obt avoedivms®718. 5kp and 0. 0% respectively, whi chpemggesigordrat a
strength of the tablet is good. Exanple 3: Preparation of conbined tablet
-(11'l') A conbined tablet was prepared by repeating the procedure of Exanple
1 except for using each of sodiumstarch glycolate and crosspovi done in an
anount of 25 ng. An average hardness and an abrasion degree of the tablet

t hus obt ai 1l 9,;%0 14V whi ch suggests that a
strength o?ﬁt fﬁ’t‘iﬁ] E{%"g@g‘d. ﬁ‘mba{'@%g‘% rte_&lgﬁgpi on of conbi ned tabl et
-(I'V) A conbined tablet was prepared by repeating the procedure of Exanple
1 except for using,sodiu tarch _glycolate in ap.anpou of 25 ile

usi ng 25 ng of c%oé%séﬁﬁaﬁg(f%ge_ &Hﬂ?ﬁ!‘ml}% %WWB‘T@DW&E%W(% 85%%5% h%ne. An
aver age Shardpestingah@ procedire OfExaaesle eexept f6r GsiRg @dsaktad potRisaind ¢l aner e

14. 5kp and 0. 1% q&eg&ecti vely, whi CB suggests that a strength _of the tablet
is good. EGHRMIYE of SGmagar An ayerege baidseseand ap| arasipy)degresonbihte@bleibl et
was prepar YoHt&Reat | t dgrg, of e [N
Crosspovi dgﬁgpior?@%%grry&% _lrcﬁgl%%nlg \?hji%’e rﬁg‘?%%gp%@" %ﬁoi@f}l g?%é%(%sa?ﬁrrdél ?ose
sodi um i nstségagtr ofithertgblet issgafidim st arch gl ycol ate. An average hardness and
an abrasion degree of the tablet thus obtained were 17.1kp and 0. 1%
respectively, which suggests that a strength of the tablet is good. Exanple
6: Prepér atCompatativeixamipledh| Rtepa¢Midn Af combined tablek e(IX)ps prepared by
repeating the procedure of Exanple 1 except for using each of sodium starch
gl ycol ate and crosspovi done in an amount of 25 ng while further using
crosscarnel | ose smiib(mgbman anmount of

losartan potassium 100.0 mg

amlodipine camsylate 7.84 mg (amlodipine 5 mg)
15 microcrystalline cellulose 250.0 mg

mannitol 63.16 mg

sodium starch glycolate 40.0 mg

polyvinylpyrrolidone 5.0 mg
20 - Lubricant -

magnesium stearate 4.0 mg

A losartan 100mg — amlodipine Smg combined tablet was prepared by

repeating the procedure of Example 1 using the specific constituents as shown

25 above. An average hardness and an abrasion degree of the tablet thus obtained
were 14.3kp and 0.3%, respectively, which suggests that a strength of the tablet

is good.

Comparative Example 2: Preparation of combined tablet —(X)
30
A combined tablet was prepared by repeating the procedure of
Comparative Example 1 except for using sodium starch glycolate in an amount

of 80 mg. An average hardness and an abrasion degree of the tablet thus

10



25 nmg. An average hardness and an abrasion degree of the tablet thus

obt ai ned were 11. 7kp and 0.3% respectively, which suggests that a strength
of the tabbabviomwsgood. Exanple 7 : Preparation of conbi met/Krebboetors20VI 1) A
conbi ned tabl et was prepared by repeating the procedure of Exanple 1 except
for using each of sodium starch glycol ate and crosspovi done in an anmount of
40 ng. An average hardness and an abrasi on degree of the tablet thus

obt ai ned werhdaingd axgreahdkp .ape 1.2%s pespactizely, witick suggesgeshat a baength oifr engt h

of the tablgt téﬁ%%ggg?lﬁige@’g%géggéepar ation of conbined tablet -(VIIl) A

| osartan 56ng )i ned tabl et was prepared by repeating
the procedure of Exanple 1 except for using | osartan potassiumin an anount

of 50 ny. aver age hardn .ahd an abragi on degree of tabl et thus
obt ai ned \/\Qf‘émi’é_"@ﬁﬁe %ﬁé@%’aér‘lré’?ﬁéﬂ ‘?\’/8?3‘}?““?&? t’i‘?}ﬁ@&g that a strength
of the sablet is good. Conparative Exanple 1: Preparation of conbined

tablet -(1X) - Mxing gﬁiret - losartan potassium 100.0 ng amnl odi pi ne
camsyl ate 7.84 mé (ombiaedi tablet gs mreparedy by areneatinge the)| prosedwe. @fny

manni tol 6% S Q0 C 4 | L Ql e 5.0

ng - Lubri ?a%tﬁp m@?ﬁ%ﬁ%ﬁ@ e.éakrc%k) gqgll Sltsﬁl& %0 ﬁgggc?ifg}n%ﬁ%ﬁge@l}és%%og I pi ne

5my conbi ndusteadlodt 4Qvasg prfepartivoh btarch glycolate. An average hardness and an
abrasion degree of the tablet thus obtained were 12.5kp and 0.2%, respectively,

10  which suggests that a strength of the tablet is good.
Comparative Example 4: Preparation of combined tablet —(XII)

A combined tablet was prepared by repeating the procedure of

15 Comparative Example 1 except for wusing 40 mg of calcium
carboxymethylcellulose instead of 40 mg of sodium starch glycolate. An
average hardness and an abrasion degree of the tablet thus obtained were 14.9kp

and 0.2%, respectively, which suggests that a strength of the tablet is good.
20 Comparative Example 5: Preparation of combined tablet —(XIII)

A combined tablet was prepared by repeating the procedure of
Comparative Example 1 except for using a mixture of 25 mg of calcium
carboxymethylcellulose and 25 mg of corn starch instead of 40 mg of sodium

25 starch glycolate. An average hardness and an abrasion degree of the tablet
thus obtained were 15.3kp and 0.1%, respectively, which suggests that a
strength of the tablet is good.

Hereinafter, the compositions and properties (hardness and abrasion

30 degree) of formulations obtained in Examples 1 to 8 and Comparative

Examples 1 to 5 are shown in Table 1.

11



repeating the procedure of Exanple 1 using the specific constituents as
shown above. An average hardness and an abrasi on degree of the tablet thus
obt ai ned woenre1olpgs@kp and 0. 3% respectively, which suggestrarb@iooas2et r engt h
of the tablet is good. Conparative Exanple 2: Preparation of conbined
tablet -(X) A conbined tablet was prepared by repeating the procedure of
Conparative Exanple 1 except for using sodiumstarch glycolate in an anpunt
of 80 ny. An average hardness and an dlbksl on degree of the tabl et

t husobt ai ned were 4. 7kp and 1.2% respectively, which suggests that a

strength C‘F the h! t II’\CII‘F‘FI Iﬂl’\ :\nrl pV\J’ ("nn‘n Q_tl /e E ern e 13-
Pr epar at i on of cphbi g& | &1 diex ()@") hEX ohBR-nadixt AUt | Gis SEep&el Clhy

repeating {the pr hbedbfe 4B C rf‘h:-\raﬁ“l\l 6 Ex q?rpl e 81 (’1)((1(’:\I %f or 3us I"fb 408 g of
crosscar el NY&Y Eodi (ing 4 rsbaamoqf 0 o1 159dium|sgarichy gl ¥gol alse 14
aver age hargpggs| and|an qbrasi on |degree of the tahl et thus| obtained wene

r
12. 5kp and 0. 2% [ respectijvely, which su&gasts thatl a strength pof the tabl et
i s good. GomfAr at i'%e| F% Api0R 4100 5 P, 191 Fbnbi%Hed!Pabl@®r | 190x] 1190 A

combi ned_t[ablygt 584 3"7%@”7%3 bysar lepgel s g 1.80| bRe | Brpgedirie, of | Loppagat bhye

Exanpl e 1 exceptitorrusimg 40y jof—carcrpmcarboxyrrethyteeturoser+nstead
of 40 ng qf ¢0di umSstaksch 2fl ycdi at e~ JA25ayetva e15threkne s0and- ah abrasi ¢n
degree of |the taplet|thus tlai ned re_14. 9kp 0.2% rlspeftively,
whigch sug vsfdé t alria étre..gth'nfq 1.2%1\'/2 ?éh & Fc 5nrnr1 (‘n'rrpar'gf ve :Xgm,nl e

5: Prepardti @y of copbisngd.-tgbbet| 2 X Iak) A_cd)nbl ned t|abl et spas prepared by
repeati ng the procedlire of mparjati ve Exanpt ¢ I excepgt for usyng g nixture
of 25 ng df _é@l ci um carboxynet hyllcel | jul ose and 25 |nmy of cor n- st &@Pcph 3nst ead

of 40 ng qf ggdium ] ] ] ) ] - . - - - - | 25

(h) 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250

(i) 63.16 | 63.16 | 63.16 | 63.16 | 63.16 | 63.16 | 63.16 | 63.16 | 63.16 | 63.16 | 63.16 | 63.16 | 63.16
()] 5 5 5 5 5 5 5 5 5 5 5 5 5
(k) 4 4 4 4 4 4 4 4 4 4 4 4 4
Total
weight 460 460 | 480 | 480 | 480 505 510 410 | 470 510 | 470 | 470 | 480
(mg/
tablet)
Hardness
(kp) 19.7 | 185 | 153 | 145 | 17.1 | 11.7 | 11.2 | 169 | 143 4.7 1251 149 | 153
Abrasion

(%) 0.1 0.0 | 02 | 0.1 0.1 03 02| 03 0.3 1.2 { 02 | 02 | 0.1

(a) losartan potassium
(b) amlodipine camsylate

5  (c) sodium starch glycolate
(d) crosspovidone
(e) crosscarmellose sodium
(f) calcium carboxymethylcellulose
(g) corn starch

10 (h) microcrystalline cellulose

(i) mannitol
(j) polyvinylpyrrolidone

(k) magnesium stearate

12



starch glycol ate. An average hardness and an abrasi on degree of the tabl et
t hus obtained were 15.3kp and 0. 1% respectively, which suggests that a
strengt h wd 20fvmss@bl et is good. Hereinafter, the conposiPCITMRE0@MH7829
properties (hardness and abrasion degree) of formulations obtained in
Exanples 1 to 8 and Conparative Exanples 1 to 5 are shown in Table 1. Table
1 (a) losartan potassium (b) am odipine cansylate (c) sodium starch

gl ycol ate (Hestdexamplg 1gBissoludjon test 6f amledipine sodi um (f) cal ci um

car boxynet hyl cel ul ose (g) corn starch (h) mcrocrystalline cellulose (i)
mannitol (j) polyvinylpyrrolidone (k) magnesi um stearateTest Exanple 1:

Di ssol ution test Thk lasdrtati pamdodiped aeabinad tabletsi dbdaiped én Exanipled] taBl et s

bt ai ned i | 1108 d ti | 1t . .
aub; cot ed 1BOCaPgT veErEPS 1TREY NeRtied R SRS B e Biip isRdestrne
resul t s Sar exrsfeote follobeiblgeoaditionkes tTheasslilts 48 $howhfih TebK 2. 900 m  of

artificial gastric juice (pH 1.2) D ssolution-test system USP paddle
met hod, 50 rpm Tenperature: 37C - Analytical conditions -

- Test conditions -

Effluent: 900 ml of artificial gastric juice (pH 1.2)

Dissolution-test system: USP paddle method, 50 rpm
10 Temperature: 37°C

- Analytical conditions -

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

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

20 Injection volume: 20 pl

Table 2

Ex. | Ex. |Ex. |Ex. |Ex. |Ex. |Ex. |Ex. |CE.|CE.|[CE.|CE.|CE.
1 2 3 4 5 6 7 8 1 2 3 4 5

® 7531772905 (92.8 |88.8|92.1(93.5[92.5]|383 562455263253
@ [90.9(90.2 {951 /994 (962|959 |98.199.0|52.1 754|684 402|415

D Dissolution rate of amlodipine at 30 min (%)

25 (@ Dissolution rate of amlodipine at 60 min (%)

As shown in Table 2, the amlodipine dissolution rates at 30 and 60
minutes of the combined tablets obtained in Examples 1 to 8 were 75% or more
and 90% or more, respectively, while those obtained in Comparative Examples

30 1to S exhibited even lower amlodipine dissolution rates. Especially, although

13



Col um: stainless steel colum (inner dianeter: 4.6 nm length: 15 cm
filled wth octadecylsilanized silica gel for 5 mmliquid chromatography
Mobi | e phweenioawssisxt ure of net honol and 0. 03M pot assi umpdirhyrboeg®ns29
phosphat e (600: 400, v/v) Detector: ultraviolet spectrophotonmeter (350 nm
Flowrate: 1.5 m/mn Injection volunme: 20 ml Table 2 (D Di ssolution rate
of am odipine at 30 mn (% (2) D ssolution rate of am odipine at 60 mn
(99 As showheitablEalobtaiged it €oapaoatiye Eranipics 3| hasiolow dsdneas 08@. Hapd iSO

m nutes of th i ped.tabl ets ai.ned i.n Exanples 1 were 75% or
nore and go%%lg.rdqﬁjglgeﬁsﬁp&tb%ﬁa&?/%ﬁo& n\’\?l‘iltﬁ%df’ﬁ%g‘étng‘bgaq{é%gq ff- Conpar at i ve
Exanples 1 to 5 exhibited even | ower am odi pi ne di ssolution rates.

Especi al |y, _.al t hought h abl et , obtai ned in Conparative Exanple 2 has a | ow
har dness ofTQF.t?ﬁ‘;’b?'gPi%géh'ﬁa uijanctest QEB!SBH% rate at 30 m nutes does not
go beyord 60% Test Exanple 2: Dissolution test of losartan The conbi ned
tabl ets obtained_in Exanples 3 and 4, and Conparative Exanples 1 and 5, and
| OOmy of Cozaar tId1sl eeambineddabletsr abtainsdeineBxamplesj kendd, tandaCompgrative

di ssol utio nege | QW it T rnesul re sho in
FIG. 1 angs)éa?ﬁbl#egt 5%%%i {"?&ons - fﬁ?t@%%%épgg%le%%rgfigaﬁ#@i ?‘ie}ﬁ eﬁﬁé\?ri C
juice (pH lubjected o HHrdg HiSkolpfbh 2esd unBesthel folloowing eshdisipats.enThe)sf3ufraddl e
method, 50 arrgg}lown in FIGs. 1 and 2.

10
- Test conditions -
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
15 Temperature: 37°C
- Analytical conditions -
Column: stainless steel column (inner diameter: 4.6 mm, length: 15 cm)
filled with octadecylsilanized silica gel for 5 um liquid
20 chromatography
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
25 Detector: ultraviolet spectrophotometer (250 nm)

Flow rate: 1.5 ml/min

Injection volume: 10 pl

14



Tenperature: 370C - Analytical conditions - Colum: stainless steel colum
(inner dianeter: 4.6 mm length: 15 cn) filled with octadecyl sil anized
silica gelvoforyd@sen | i qui d chromat ography Mobi |l e phase: powhir2e09phage A -
phosphate buffe acetonitrile (850:150, v/v) nobile phase B - acetonitrile
concentration gradient system Detector: ultraviolet spectrophotoneter (250
nm Flowrate: 1.5 mM/mn Injection volunme: 10 m - Results - The above

di ssol uti on-test -Restlsr (USP paddl e nethod, 50 rpm) is the nost widely used

to evaluate a di lel'btc!v? . : rorh r ' . t he
used effl uent (tf@gartl irhc:‘rg‘alﬁﬁg‘g'ttgsﬁggf%ﬁ‘célj?gﬁ%?% &%EH%’gtP ﬁﬂﬁhsa{l]’gH
2.0)) has phostiwidely useadl tohastaludte tahdisphistiororant ef diugafor th@otal fAamshdens,i n
FIG. 1 and 2, .the confy ne abl et s.qbt aj ned .i n appl es ibited
even hi gher? Zdog’z?r‘llszf %&E&{heo?ﬁﬁfagsgaﬁhwaﬁ% ofBb 1 qggglr}gtécgﬁ i ned

i n Conpar at2 gy Hax PIPkidsildr tantHabef theGasPsiadstihalkgdt, (trade mark) which is a
single formulation of losartan. Wile the invention has been described with

respect to the akﬁv@(’é’ﬁb& Fl@sehigpdiZndg sompinedr{ahlets Ebtaﬂ%ghEZ@ﬂpleﬁat
various modj fig @@xﬂﬁ}e@iﬂé’gﬁ@i@?ﬁﬂ&%ﬁa 9is§@ﬁ1?ioh%fe@eth?ﬁ‘¥lﬁ6§e' SMhBYaHibgse

skilled in the art . thin the scope o invention as
def i ned by attiginagpendethparatives Braatpléss 1 caral frednidsCozdar tabkasl (teade mark)

phar meceut i ol GOIRRHIL kil BlioR oPIEAHaRY O treating
10
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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cardi ovascul ar di sorders conprising am odi pine and | osartan as active
ingredients, and a disintegrant which is a mxture of at |east two
conmponentwoeloss@d fromthe group consisting of sodi umpstrarrzbosgloys2el at e,
crosscarnel | ose sodium and crosspovi done. 2. The conposition of claim1,
wherein the disintegrant is a m xture of sodiumstarch glycolate and
crosspovi done. 3. The conposition of claim1l, wherein the disintegrant is a
m xture of Wdditusrcktimednisgl ycol ate and crosscarnel | ose sodium 4. The
conposition of claim1, wherein the disintegrant is used in an anount

rangi ng fromabout 2.5 to about 30% by wei ght based on the total weight of
t he conposil.ion.A5solile simmmaséutican ebnglositiond, fovhepiventifie @k sitiagiggant is

used in an amunt r:im ing fromabout. 5 to bgut. 15% ay wei ght based on the
total wei gHfrOPVEHY orﬁ‘ggf‘{ef%n‘?o’ﬁpnqiﬁg @6&119 R1pE o ANEF 18?_ 4 185 ifEMBi n the
car di ovascUhgfediéritr sled 8 dERtSRhRCWARN 1s0MnhiReurSr QURt FRASSHHS 'cBﬂlggflelﬁgg' na

pectoris, hypertension, artery vasospasm deep vein, cardiac hypertrophy,
cerebral i rielgcted fropm fee grapnp prnsisting-01 sadsumastarchyglysplatenl crosscamesllose.

sodium, and crosspovidone.

2. The composition of claim 1, wherein the disintegrant is a mixture of sodium

starch glycolate and crosspovidone.

3. The composition of claim 1, wherein the disintegrant is a mixture of sodium

starch glycolate and crosscarmellose sodium.

4. The composition of claim 1, wherein the disintegrant is used in an amount
ranging from about 2.5 to about 30% by weight based on the total weight of the

composition.

5. The composition of claim 4, wherein the disintegrant is used in an amount
ranging from about 5 to about 15% by weight based on the total weight of the

composition.

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

failure, and myocardial infarction.
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