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10  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
failure and myocardial infarction, it is more important to maintain the blood

15  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
pharmacological actions makes it possible to improve preventive or therapeutic

20 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
drugs, and they are divided into several groups according to their

25  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
dicarboxylate. Amlodipine besylate is currently marketed as Novasc (trade

30 mark). Amlodipine is a long-acting calcium channel blocker which is useful
in treating cardiovascular disorders such as agina, hypertension and congestive

heart failure.
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stable Aftensive studies on such a combined formulation. However, the development
of a stable amlodipine-losartan combined formulation which can be
reproducibly and easily prepared has been hard to achieve mainly because of

15  difficulties in handling the two drugs.

Amlodipine is generally used in the formulation in the form of an acid-
addition salt with a pharmaceutically acceptable acid which is more stable and
exhibits a higher water-solubility than a free base form of amlodipine.

It is reported that amlodipine malate, one of such acid-addition salts of

20 amlodipine, tends to gradually decompose with time after formulation into
amlodipine aspartate of formula (I) or amlo-pyridine of formula (II), to lower
the efficacy of a pharmaceutical composition comprising same (U.S. Patent No.
6,919,087). Amlodipine besylate which is commercially available and
disclosed in EP 244944 (corresponding U.S. Patent No. 4,879,303) has been

25  recently placed in general use, but it also suffers the above-mentioned problems

such as decomposition and poor storage stability.
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exhibits a higher water-solubility than a free base form of am odi pine. It
is reported that am odi pi ne nal ate, one of such acid-addition salts of

anm odi pi /&0 208m¥s02ro0 gradual | y deconpose with tinme aftePChmRmé%AB@Y i nt O
am odi pi ne aspartate of fornula (1) or am o-pyridine of formula (Il), to

| ower the efficacy of a pharmaceutical conposition conprising sane (U. S
Patent No. 6,919,087). Anl odi pi ne besylate which is commercially avail abl e
and disclosed in EP 244944 (corresponding U. S. Patent No. 4,879, 303) has
been recently placed in general use, but it also suffers the

above-nmenti oned pr@bl ensy such..as deconp@gj ti on and poor storage stability.
(I')(H) The present inyént ha de oped cansyl ate salt of anl odi pi ne
whi ch exhibits inproved prgperties in terns of solubility and stability

t han am odi pi ne, bes 1 (;Qﬁcgarrsyl ate salt is currently marketed as
Anodipine (trade nmark). |t has Gesh found, however, that when fornul ated by
sinple mxing with | osarfan, gm odipine cansyl ate exhibits very poor
storage stability prestmabty” due to undesired chemi cal interactions anong
am odi pi ne, losartan gnd excipients. It is well known that when heated
under an aci di ¢ condi t4%Qnz#1 osartan potassi um al so deconposes to form
products referred to as degradate E or F (see [Z. Zhao et al., J. Pharm

Bi omed. Anal, 20 : 129-136, 1999]). Further, .j\n case that losartan is
fornmulated in the formof a conbi ned fornul a(tlbon by sinmple mxing with an
aci dr@ddi tion salt of anl odipine, the acidic conponent of

The present inventors have developed camsylate salt of amlodipine
which exhibits improved properties in terms of solubility and stability than
amlodipine besylate, and the camsylate salt is currently marketed as Amodipine
(trade mark). It has been found, however, that when formulated by simple

15 mixing with losartan, amlodipine camsylate exhibits very poor storage stability
presumably due to undesired chemical interactions among amlodipine, losartan
and excipients.

It is well known that when heated under an acidic condition, losartan
potassium also decomposes to form products referred to as degradate E or F

20 (see [Z. Zhao et al., J. Pharm. Biomed. Anal, 20 : 129-136, 1999]). Further, in
case that losartan is formulated in the form of a combined formulation by
simple mixing with an acid-addition salt of amlodipine, the acidic component of

the amlodipine salt destabilizes losartan.

25  Summary of the Invention

Accordingly, it is an object of the present invention to provide a solid
pharmaceutical composition containing amlodipine and losartan, which has
improved storage stability due to minimized interaction between the two drugs,

30 amlodipine and losartan.

In accordance with one aspect of the present invention, there is

provided a solid pharmaceutical composition for preventing or treating

cardiovascular disorders comprising granular forms of amlodipine and losartan



t he aml odi pine salt destabilizes |osartan. Summary of the Invention
Accordingly, it is an object of the present invention to provide a solid
phar macewpcalo/mssieposi ti on contai ni ng am odi pi ne and | opamTikR2p09MB@R has
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present invention, there is provided a solid pharnmaceutical conposition for
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mar kedly inproved storage stability. Anl odipine used in the present
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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
salts, but are not limited thereto. Among these salts, preferred are the
15 amlodipine besylate and camsylate, and more preferred is the amlodipine
camsylate. Also, amlodipine used in the present invention may be racemic
amlodipine or S-amlodipine.
Losartan used in the present invention may be one of various forms of
pharmaceutically acceptable salts. The preferred pharmaceutically acceptable
20  salt of losartan is losartan potassium.
In the inventive composition, amlodipine and losartan may be used in
amounts corresponding to a weight ratio in the range of 1:1 to 1:40, preferably
1:2 to 1:20.
When the combined formulation of amlodipine and losartan is prepared
25 by simply mixing the two drugs, undesirable gelation of losartan occurs, and
amlodipine may be entrapped within the gel, making the release of amlodipine
difficult.
In order to overcome such a losartan gelation problem, a method that
employ a separating layer between amlodipine and losartan is disclosed in
30 Korean Patent Application Publication No. 2008-0052852. However, the
separating layer formed by this method does not significantly improve the
storage stability for the reason that relatively rapid decomposition of amlodipine

occurs due to incomplete prevention of the chemical interaction between



am odi pi ne or S-amnl odi pine. Losartan used in the present invention may be
one of various fornms of pharmaceutically acceptable salts. The preferred
phar macewoDcaldogs@ccept abl e salt of |osartan is | osart alrCpmRIeeVwa028! N t he
i nventive conposition, anl odi pine and | osartan may be used in anmounts
corresponding to a weight ratio in the range of 1:1 to 1:40, preferably 1:2
to 1:20. Wien the conbined formul ati on of am odi pine and losartan is
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t he chenaododipmefaotulamonsafilcempatativiedixmmples drandd.d- addi tion salt thereof

and | osartan. r. of-fa .t he, conbi.ned formul gti.ons of npar ative
Exanpl es 3 andﬁir, w&ﬁ%&%f 5?%%)%’1%%99 sg%i}ii A 8?115’1”?%'3053%16& pi ne
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Exanmi es mletR&d hds the problem in that high pH causes hydrolysis of the ester moiety of
amlodipine while low pH leads to rapid decomposition of losartan. For
example, U.S. Patent No. 6,919,087 discloses the fact that an amlodipine-
losartan combined formulation whose pH is adjusted to 5.5 to 7.0 does not
exhibit sufficient stability.
15 One of the methods for enhancing the stability of an amlodipine-losartan

combined formulation is to coat the active ingredient with a coating material,
but this method requires an additional coating process and the use of a fluidic
layer granulating machine. In addition, in accordance with the method, it is
hard to reproducibly prepare uniform combined formulation.

20 In accordance with one preferred embodiment, the stabilizing agent of
the inventive composition is confined within the amlodipine granules. The
stabilizing agent used in the present invention functions to enhance stability of
amlodipine against the undesirable reaction with losartan or other
pharmaceutically acceptable excipients during a blending process, and against

25  deformation of amlodipine by light, heat or moisture with time. It is also
expected that the use of the stabilizing agent leads to enhancement of stability
of losartan.

The stabilizing agent used in the present invention may be preferably an
anti-oxidant. Referred to as the “anti-oxidant™ are materials which function to

30 inhibit a chain reaction of automatic oxidation, decompose peroxides or inhibit
an oxidation-accelerating action by metals. It is surprisingly confirmed that
the use of an anti-oxidant results in significant increase of storage stability of

the amlodipine-losartan combined formulation (see Table 2) for the reason that
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The stabilizing agent may be used in an amount ranging preferably from
0.005 to 5% by weight, more preferably from 0.01 to 1% by weight, most
preferably from 0.02 to 0.5% by weight, based on the total weight of the

15 composition.

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
cellulose, lactose, mannitol, sodium citrate, calcium phosphate, glycine, starch,

20 disintegrants (e.g., sodium starch glycolate, croscarmellose sodium, composite
silicate and crosspovidone) and granulating binders (e.g., polyvinylpyrrolidone,
hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose (HPC),
sucrose, gelatine and acacia gum). Also, the inventive composition may
further comprise lubricants such as magnesium stearate, stearic acid, glyceryl

25  behenate and talc.

The inventive composition comprising the amlodipine and losartan can
provide improved preventive or therapeutic effects for cardiovascular disorders
such as angina pectoris, hypertension, artery vasospasm, deep vein, cardiac
hypertrophy, cerebral infarct, congestive heart failure and myocardial infarction.

30 In accordance with one preferred embodiment, in order to make the
stabilizing agent confined within the amlodipine granules, when manufacturing
the amlodipine granules by way of granulating and drying a mixture of
amlodipine and a pharmaceutically acceptable excipient, the stabilizing agent
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or exci pi ent s Ty conglosteonmde the pysseat inveation 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
15 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

20 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
weight of the formulation. This coating may be performed in accordance with

25 any one of conventional tablet coating methods. The tablet having the above
composition, prepared by the above method is very stable under a conventional

storage condition, and against light and moisture.

The following Examples are intended to further illustrate the present

30 invention without limiting its scope.



cellul ose, lactose, mannitol, sodiumcitrate, calcium phosphate, glycine,
starch, disintegrants (e.g., sodiumstarch glycol ate, croscarnell ose
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osa; tasstum

microcrystalline cellulose 150.0 mg

crosspovidone 12.0 mg
15

- Lubricant -

magnesium. stearate 4.0 mg

Amlodipine camsylate, microcrystalline cellulose, mannitol and sodium

20  starch glycolate were each passed through a #16 mesh and mixed in a high-

speed stirrer for 3 mins, a solution containing butylated hydroxytoluene and

polyvinylpyrrolidone in a mixture of purified water and ethanol was added

thereto, and stirred for 5 mins. The material deposited on the inner wall of the

high-speed stirrer was scrapped off and the resulting mixture was further stirred

25  for 2 mins, dried at 60 C, and granulated to prepare amlodipine granules having
specified amounts of the ingredients.

On the other hand, losartan potassium, microcrystalline cellulose and
crosspovidone were mixed and dry-granulated using a roller compactor to
prepare losartan granules having specified amounts of the ingredients.

30 The amlodipine granules were mixed with the losartan granules using a
mixer for 30 minutes. Subsequently, an appropriate amount of magnesium
stearate (lubricant) was added thereto, mixed for 5 mins, and the resulting

mixture was formulated in the form of a combined tablet.
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adm ni stration including oral cavity, nmouth and hypogl ossus. However, it is
understood that the adm nistration route of the inventive conposition

shoul d be determ ned by the doctor in charge based on the patient's
synptons and requirenents. The inventive con})osi tion may be preferably

f or nul atBxsampie2t Reepatstion ¢beombimet taldet y(Isuch a tabl et obtai ned from
the inventive conposition nay have an outer coating |layer, and the coating
| ayer may consi st of any one of conventional high nol ecul ar conpounds which
are capabl e ofA tombimgl tabéetiwanprepatddigy répeetingthem prafedureof Batmpls shoul d

be reduced to m ni f.or .,easy adm ni st.ration and uf acturing

ef fi ien]c%C%‘i%Oli ?Slﬁﬁn;@%a{eﬁe@‘%%&@%ﬁleéﬂ8Htan1°‘{ of ol BiE-wei ght |

preferably about 3 to 5% by weight, based on the total weight of the

formul ation. This _coating may be perforned in accordance with any one of

convent i Bxample 5 Brepaeatiomoheombdaned taldet (bt havi ng the above

conposition, prepared by the above nethod is very stable under a

conventional storage condition, and against |ight and noisture. The

fol | owi ng Exanfplcesbanas tabiairnsesiprapafad bheepeating dhe precednee pf Bxampld nvent i on

WO | ST e Y0Pt P AR Suibind BRBRAS (A SEHine S Rig) EihibaPLET - (1)
7.84 mg of amlodipine camsylate.

Example 4: Preparation of combined tablet —(IV)

15 A combined tablet was prepared by repeating the procedure of Example
3 except for using butylated hydroxytoluene in an amount of 1.0 mg.

Example 5: Preparation of combined tablet —(V)

20 A combined tablet was prepared by repeating the procedure of Example
1 except for using 0.5 mg of butylated hydroxyanisole instead of 0.2 mg of
butylated hydroxytoluene.

Example 6: Preparation of combined tablet —(VI)
25
A combined tablet was prepared by repeating the procedure of Example

1 except for using 2.0 mg of tocopherol instead of 0.2 mg of butylated

hydroxytoluene.

30 Example 7: Preparation of combined tablet —(VII)



am odi pi ne cansylate 7.84 ng (am odi pine 5 ng) butyl ated hydroxytol uene 0.2
mg mcrocrystalline cellulose 90.0 ng mannitol 40.0 ng sodi um starch

gl ycol at ewd2o0)/ass02p0l yvi nyl pyrrol i done 5.0 ng - Losart arCynReoé03o28osart an
pot assi um 100.0 ng microcrystalline cellulose 150.0 ng crosspovi done 12.0
ng - Lubricant - magnesium stearate 4.0 ng Anml odi pi ne cansyl at e,

m crocrystalline cellulose, mannitol and sodium starch glycol ate were each
passed t hr oughA otitineetbletndamprepdrddrbyardpegting plee gratedureof Egamplar ns, a
sol ution, cont ai pi ng .but,y) at ed droxyt ol uene an l.yvi nyl pyrrol idone in a
i xtur o bexgtRt faroiing b TPt Gash el R0 ¥ dibidelea’ or &
m ns. Theydrekefolgénedeposited on the inner wall of the high-speed stirrer
was scrapped off and the resulting m xture was further stirred for 2 mns,
dried at 60 C, and granulated to prepare am odi pi ne granul es havi ng

specisf i 2AHERS d | h er hand, |osartan
potagsiggf n1c€§é53§?§ﬁﬁﬁﬁgg£§?Pu|dgﬁngﬂﬁfc nggovidone were m xed and
dry-granul ated using a roller conpactor to

A coated combined tablet was prepared by coating the combined tablet
obtained in Example 1 with an aqueous Opadry Y-1-7000 (trade mark) solution.

10 Comparative Example 1: Preparation of amlodipine single tablet —(I)

- Amlodipine granule -

amlodipine camsylate 7.84 mg (amlodipine 5 mg)
microcrystalline cellulose 90.0 mg

15 mannitol 40.0 mg
sodium starch glycolate 17.0 mg
polyvinylpyrrolidone 5.0 mg
- Lubricant -

20 magnesium stearate 3.0 mg

Amlodipine camsylate, microcrystalline cellulose, mannitol and sodium

starch glycolate were each passed through a #16 mesh and mixed in a high-

speed stirrer for 3 mins, a solution containing polyvinylpyrrolidone in a

25 mixture of purified water and ethanol was added thereto, and stirred for 5 mins.
The material deposited on the inner wall of the high-speed stirrer was scrapped

off and the resulting mixture was further stirred for 2 mins, dried at 60C, and
granulated to prepare amlodipine granules having specified amounts of the
ingredients. Then, an appropriate amount of magnesium stearate (lubricant)

30 was mixed with the amlodipine granules for 5 mins, and the resulting mixture

was formulated in the form of a tablet.

10



prepare | osartan granul es having specified amounts of the ingredients. The
anl odi pi ne granules were m xed with the | osartan granules using a m xer for
30 m nut 80 28W8EAent | y, an appropriate anmount of nEgNESTIHR280%MBES e
(lubricant) was added thereto, mxed for 5 mns, and the resulting m xture
was fornmulated in the formof a conbined tablet. Exanple 2: Preparation of
conbi ned tablet -(H) A conbined tablet was prepared by repeating the

pr ocedur@oﬁi%ﬁaa%ml ExzimPl@EPPrél%raltﬁiM Amwdigiﬁisihgwmwlaﬁne in an
anount of 1.0 ny. Exanple 3: Preparation of conbined tablet -(111) A

conbi ned tabl et was prepared by repeating the procedure of Exanple 1 except

for using 6.94 Qi agd.odLni 3j”2|2i"?1?% of 7.84
ng of am odi pi%gﬁggé&s%t :EB§EH%S’Z¥%%E?§p?reaglk@r?agﬁsc(ggng n ablet -(1V)
A conbi nEdamald &texesst for ezl 98 ymg efealodpingd besylote@uledgfinErang) e 3
except for [ I d, hydr oxyt ol wuene in an anmount of 1.0 ng. Exanple
5 P epallng{ei%§nor}87f.g{%?ﬁ&lqeﬁ&n&%ﬂsﬁﬁ% conbi ned tabl et was prepared by
repeating the procedure of Exanple 1 except for using 0.5 ng of butyl ated
hydr oxyanj sol e i nstead o : of, butyl at ed droxyt ene. Exanple 6:

B epar xt CORRATAB e Raple.d Bremhtionotesmbied Gt raRls or cpar o8 by
repeating the procedure of Exanple 1 except for using 2.0 ng of tocopherol

i nstead of 0.2 ng_of butyl ated hydroxytol uene.
- Amlodipine granule -

10 amlodipine camsylate 7.84 mg (amlodipine 5 mg)
microcrystalline cellulose 90.0 mg
mannitol 40.0 mg
sodium starch glycolate 17.0 mg
polyvinylpyrrolidone 5.0 mg

15
- Losartan granule -
losartan potassium 100.0 mg
microcrystalline cellulose 150.0 mg
crosspovidone 12.0 mg

20
- Lubricant -
magnesium stearate 4.0 mg

A combined tablet was prepared by repeating the procedure of Example

25 1 except for using no butylated hydroxytoluene.
Comparative Example 4: Preparation of combined tablet —(X)
A combined tablet was prepared by repeating the procedure of

30 Comparative Example 3 except for using 6.94 mg of amlodipine besylate

(amlodipine 5 mg) instead of 7.84 mg of amlodipine camsylate.

11



Exanmpl e 7: Preparation of conbined tablet -(VII)A conbined tablet was
prepared by repeating the procedure of Exanple 1 except for using 2.0 ng of
er yt hor biwoaeiohssigt ead of 0.2 ng of butyl ated hydr oxyt @CUaR2009D03028] € 8:
Preparation of conmbined tablet -(VIIl) A coated conbi ned tabl et was
prepared by coating the conbined tablet obtained in Exanple 1 with an
aqueous Opadry Y-1-7000 (trade mark) solution. Conparative Exanple 1:

Pr epar at Compifrative Eagh pke 5:i Prgpariagiohaif cophhimedAabledigXIp granul e -

am odi pi ne cansylate 7.84 ng (am odipine 5 ng) mcrocrystalline cellul ose
90.0 nmg manni tol 40.0 ng sodiumstarch glycolate 17.0 ng

pol yvi nyl pyrralgdagr 5. 0 ng - Lubricant - magnesium stearate 3.0 ng

Al odi pi ne cansyl ate, mcrocrystalline cellulose, mannitol and sodi um
starch gl ycol andodipige earepylgssed t hrough a 718 ms@mlediningédngh a hi gh
speed stirrer 1.NS; sol ution contai ny vinyl pyrrolidone in a
m xt §re of purl{)%&tggﬂ\;%%%%u@nd et hanol was agfcgeuéo %let o?/ g%d stirred for 5
m ns. The mat éutyhteddpuisoxgdlwmmet he i nner wal 10.2ing he hi gh-speed stirrer

was scrapped off and ttﬁe reiluhtsi ng m xture é)urt her stirred for 2 mns,
dried at 60 CMUSHFIFANICEH ¥ prepare an %I' He granul es havi ng
speci fi ed anowmmitol t he 40.0 mg
sodium starch glycolate 17.0 mg
10 polyvinylpyrrolidone 5.0 mg
- Lubricant -
magnesium stearate 4.0 mg
15 Amlodipine camsylate, losartan potassium, butylated hydroxytoluene,

microcrystalline cellulose, mannito]l and sodium starch glycolate were each
passed through a #16 mesh and mixed in a high-speed stirrer for 3 mins, a
solution containing polyvinylpyrrolidone in a mixture of purified water and
ethanol was added thereto, and stirred for 5 mins. The material deposited on
20 the inner wall of the high-speed stirrer was scrapped off and the resulting
mixture was further stirred for 2 mins, dried at 60 C, and granulated to prepare
granules having specified amounts of the ingredients. Then, an appropriate
amount of magnesium stearate (lubricant) was mixed with the granules for 5
mins, and the resulting mixture was formulated in the form of a combined
25 tablet.

Hereinafter, the compositions of formulations obtained in Examples 1 to

8 and Comparative Examples 1 to 5 are shown in Table 1.

12



I ngredi ents. Then, an appropriate anount of nagnesium stearate (| ubricant)
was m xed with the am odi pine granules for 5 mins, and the resulting

m xture wWaie 2hovassi2at ed in the formof a tabl et. Conpar at iPce/KBeassioa028
Preparation of am odi pine single tablet -(I1) A tablet was prepared by
repeating the procedure of Conparative Exanple 1 except for using 6.94 ng
of am odi pi ne besylate (am odipine 5 ng) instead of 7.84 ng of anl odi pi ne
cansyl ate. Conparative Exanple 3: Bragpatati on of conmbined tablet -(IX) -
Anl odi pi ne granul e - am odi pi ne cansyl ate 7.84 ng (anl odi pi ne 5 ng)

m crocrystalli cel lul pse 90 ng_nanni tol 40 .0 ng sodiumstarch glycol ate
17.0 ny pol yE¥knyEpyi Eal | Bor|exs | BxnpEx. |IFxs afEan| GEanuCEx- | CHsaf€Bn pot assi um
100.0 nmo_mi ttoct@st aBlihé del | ubosk? 196. 0| nig cr oBsppvd dohet 12, G ng_-
Lubri camtype | magnessapamied embatdgrdubs ng A cpnbisigld t apl stpavaag pr epar ed by
repeatijng the procedure of Exanple 1 except fofmaratinsi Ng corabitidt y| sbaakd
hydr oxyit ol ane. Conpar ati ve Exanple 4: Preparation pf gales nedcomaibdiet - (X)
granules

(a | 784 | 784 | - - | 784|784 | 784|784 784 - 7.84 . 7.84

(b) - - | 694|694 | - - - - - 6.94 - 6.94

(c) 9 | 90 | % | % | 9 | 9 | 90 | 90 90 90 90 90 90

(@ 02 | 10 [ 02| 10 | - - - | 02 - - - - 0.2

(e - - - - 05| - - - - - - -

€3] - - - - - 2.0 - -

@ | - | - |- f -t e :

(h) 40 40 | 40 | 40 | 40 | 40 | 40 | 40 40 40 40 40 40

(1) 17 17 VARV VAN VAN B VAN S v 17 17 17 17 17

G) 5 5 5 5 5 5 5 5 5 5 5 5 5

k) 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 - - 100 100 100

D 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 - - 150 150

(m) | 15 15 | 15[ 15 [ 15| 15| 15| 15 - - 15 15

(n) 4 4 4 4 4 4 4 4 3 3 4 4 4

(@ | - -l - - -] -

(a) amlodipine camsylate (b) amlodipine besylate

(¢) microcrystalline cellulose (d) butylated hydroxytoluene
5  (e) butylated hydroxyanisole (f) tocopherol

(g) erythorbic acid (h) mannitol

(i) sodium starch glycolate (§) polyvinylpyrrolidone

(k) losartan potassium (1) microcrystalline cellulose
(m) crosspovidone (n) magnesium stearate

10 (o) Opadry Y-1-7000

13



A conbi ned tabl et was prepared by repeating the procedure of Conparative
Exanpl e 3 except for using 6.94 ng of anl odi pi ne besyl ate (anl odi pi ne 5 ny)
i nst ead ovo2oBsaz7of am odi pi ne cansyl at e. Conpar ati ve EXRIHR20093003028
Preparation of conmbined tablet -(Xl) - Ganule - am odi pine cansylate 7.84
ng (am odi pine 5 ng) | osartan potassium 100.0 ng butyl ated hydroxytol uene
0.2 ng mcrocrystalline cellulose 90.0 ng mannitol 40.0 ng sodi um starch

gl ycol at Fest7ELamplod! $tabilikypyest agatlotdight0 ng - Lubricant - nagnesi um
stearate 4.0 ng Am odi pi ne cansyl ate, | osartan potassium butyl ated

hydr oxyt ol uene, mcrocrystalline cellulose, mannitol and sodi um starch

gl ycol at e wer eA ¢bib-stabsligdestwas gbrfertdd forehb tapldtsnobtaheddrin Exanglles peed

stirrer for 3 mns, a salutjon contajnj ol yvinyl pyrrolidone i.n a m xture
of purt {108 Sare COmBUEHA FAATIRISS daifod ToHEIa SN ARCuTs PEAPEREES o no.
The nat ggétférat@ﬁﬁﬁﬂ'eﬁ a1t RMoWRgiconationd! | Tak redigtshireRhsRead Tdblg per was
scrapped off and the resulting m xture was further stirred for 2 mns,

dried at 60 C, and granul ated to prepare granul es having specified anmounts

of the ingredi_ . appropri ate anmount of nagnesi um stearate
(lubricant) mgﬁﬁr??%%}%dﬁ%e granules for 5
Apparatus: Xe-3-HC available from Q-Lab Company
Temperature and humidity: 25C+2C /60%+5% RH
10 Illumination: 0.80W/m*/nm (1,200,000 lux - ICH guideline), 18.44 hrs

Sample storage: petridish

- Test point -
Before test and after 1,200,000 lux light exposure
15

- Analytical condition (impurities related to amlodipine) -

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

20 Mobile phase: phosphate buffer : acetonitrile (58:42, v/v)

Detector: ultraviolet spectrophotometer (237 nm)

Flow rate: 1.2 ml/min

Temperature: 40 C

Injection volume: 10 pl

25 Extraction solution: mobile phase

- Analytical condition (impurities related to losartan) -

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

30 chromatography

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

Concentration gradient system

14



mns, and the resulting mxture was fornulated in the formof a conbined
tablet. Hereinafter, the conpositions of fornulations obtained in Exanpl es
1 to 8 amnwloCompms@ri ve Exanples 1 to 5 are shown in TablPeTKRBatsV®3@®s( a)

am odi pi ne cansyl ate (b) am odi pi ne besylate (c) mcrocrystalline cellul ose
(d) butyl ated hydroxytol uene (e) butyl ated hydroxyanisole (f) tocopherol
(g) erythorbic aetrd-{h)r—rannitol—()—seodiumstarch—ghyeelateG
pol yvi nyl pyrr ol i|doneTink (rhia¥ ar t anMpbilaghisam )| Mcbibcphast BI%i ne cel | ul ose
(m crosspovidorle (n) gnesi um|stear afgﬁbTo) Ojadry Y-1-7000Test Exanple 1:
Stability test dgainst Pight A Iight-sttdni 0

ility test wasS”"perfaor ved for the
tabl ets obtained in Exapples 1 fo 8 andgConparadti ve Exgmples 1|to 5 by
measuri ng anounts—of—npurities LQEIIET ated—underrthefottowmng—tondi ti ons.
The results are [shown ihl Table 2. - Cha&fber condition 20 Apparafus: Xe-3-HC
avai l able from @ Lab Coi’g)any Tex’per at urgg and hum di ty:2@5 C2 C/ 60%5% RH
[1lum nation: 0.80WrR2/Am{1-200,-000}+ux—+CH-gui-del+he)—318-44 hrs Sanpl e

storage: petritsétor: dlasviglel spectropebtonetérg@50anm) af t er 1, 200, 000 | ux Ii ght
exposur e

Flow rate: 1.5 ml/min
Injection volume: 10 pl

Extraction solution: mobile phase
Test Example 2: Accelerated stability test

An accelerated stability test was performed for the tablets obtained in

Examples 1 to 8 and Comparative Examples 1 to 5 by measuring amounts of

10  impurities generated under the following conditions. The results are shown in
Table 2.

- Chamber condition -~
Temperature: 50°C£27C

15 Sample storage: HDPE bottle

- Test point -
Before test and after stored for 28 days

20 - Analytical condition -
Identical to that of Test Example 1

15



- Analytical condition (inpurities related to am odi pi ne) - Col um:
stainless steel colum (inner dianeter: 4.6 nm length: 15 cm filled with
oct adecylwpl2arwvmst7si | i ca gel for 5 nmliquid chromat ogPaphsrR2MoioB@sphase:
phosphate buffer : acetonitrile (58:42, v/v) Detector: ultraviolet
spectrophotoneter (237 nm Flowrate: 1.2 m/mn Tenperature: 40 C
Injection volunme: 10 mM Extraction solution: nobile phase - Anal ytical
condition (inpurities related to | oggié an) - Col unm: stainless steel columm
(inner diameter: 4.6 mm length: 15 cn) filled with octadecyl sil ani zed
silicagel for 5 mmliquid chromatography Mbile phase A: phosphate buffer

acetopitrile (85(03dfbe tastV) MIDIARrRAS BxPosuRE €1 ONA Fibt LiBrddofoz &gt r ati on

gr adi ent systeFeret ector: ultravijol et spectrophotoneter (250 nra) Flpw rate:
1.5 m/pin I njecti(¥nbyovaight) 10 |nl ExTesad dn sol it i days obisi B phase Test

RN A A L AT bt A B
@ | ® | ©|@! 0 | © | & O | ©
Ex1 | ND. | 0.02 | 0.04 | 0.11 | 020 | 0.08 | 0.03 | 0.12 | 0.10
Ex2 | N.D. | 0.01 | 0.05 | 0.07 | 0.15 | 0.06 | 0.02 | 0.08 | 0.09
Ex3 | 001 { 0.03 | 0.04 | 033 | 040 | 0.07 | 0.10 | 0.14 | 0.12
Ex4 | ND. | 0.04 | 005 | 028 | 0.30 | 0.07 { 0.08 | 0.10 | 0.15
Ex5 | ND. { 0.03 | 006 | 0.10 | 0.15 | 0.08 | 0.04 | 0.07 | 0.09
Ex6 | ND. { 0.03 | 005 | 0.17 | 023 | 0.05 { 0.07 { 0.11 | 0.11
Ex7 | ND. | 0.02 { 005 | 0.14 | 0.19 | 0.19 | 0.04 | 0.08 | 0.52
Ex8 | N.D. | 0.04 | 0.07 | 002 | 0.09 | 0.08 | 0.03 | 0.10 | 0.18
C.Ex.l1 | ND. | 0.02 - 021 | 0.38 - N.D. | 0.03 -
CEx.2| ND. | 0.02 - 1.28 | 145 - N.D. | 0.09 -
CEx3| ND. | 0.04 | 0.06 | 0.86 | 1.01 | 0.16 | 0.15 | 0.68 | 0.22
CEx4 | ND. | 0.03 | 005 | 3.89 | 413 | 0.17 | 0.57 | 0.65 | 0.39
CEx5| 004 | 0.18 | 020 | 1.09 | 1.17 | 031 | 059 | 1.27 | 0.82
(a) amlo-pyridine

(b) impurities related to amlodipine

5 (c) impurities related to losartan

As can be seen from Table 2, the combined tablets prepared by using the
stabilizing agent as well as the separated granules of amlodipine and losartan
according to Examples 1 to 8 generated even smaller amounts of amlo-pyridine,

10  and impurities related to amlodipine and losartan under the light exposure or
severe storage condition, thereby exhibiting higher storage stability, as
compared with the combined tablets obtained in Comparative Examples 3 to 5.
In addition, some combined tablets prepared in Examples generated smaller
amounts of impurities, thereby exhibiting higher storage stability, even as

15 compared with the single amlodipine formulations obtained in Comparative

Examples 1 and 2.
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Exanples 1 to 8 and Conparative Exanples 1 to 5 by neasuring anmounts of
inpurities generated under the follow ng conditions. The results are shown
i n Tabl e RO 20100i8802Der condition - Tenperature: 50 C2C Saopir2080%03@8: HDPE
bottle - Test point - Before test and after stored for 28 days - Anal yti cal
condition - ldentical to that of Test Exanple 1Table 2 (a) amnl o-pyridine
(b) inmpurities related to am odi pine (c) inpurities related to | osartan As
canb_ble_ seen f Bspedialllye ile s tdwﬁﬁmeﬂiﬂhad thalithblets @:rqmé?dnbﬁogﬁjmgixtehed
stabilizin en as as the.separate ranul.es of. am.odj,pi n
Iosartaﬁé’éagE di %gtot émﬁk‘grﬂﬂ%e%atlfﬁf gﬁ% Sg@ﬁgﬁgt"éﬁe‘%@éﬁqgﬁﬁ |18y h%ni@ﬁ?s of

am o- pyrddHéiene, aNél, ig@REfationest 0996 (18d wedslaNbP R HE idpParilies a8k tonder the
| i ght exposure or severe storage condition, thereby exhibiting higher

st or age @nksipipey under coriberase sprditiomecvasnithpegh t Bl stryclypesaiofedia n

Conpar atih’éﬁrﬁi%%@%t%swélllﬁ&o@n.' n addition, some conbined tablets prepared in
en e

Exanpl es erated sna r anounts of inpurities, thereby exhibiting higher
storage stability, even as conpared with the single am odi pine formul ati ons

obtained in RIRAL Aile¥ Savention 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

10  within the scope of the invention as defined by the appended claims.
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Exanples 1 and 2. Especially, it is confirmed that the tablets prepared in
Conparative Exanples 3 to 5 did not satisfy the stability criteria required
in the | GMogoiodskizne, i.e., generation of 0.5% by wei ghPCOKR2069%006G28
inmpurities related to am odi pi ne under a storage condition even though the
structures of the inpurities were well known. While the invention has been
described with respect to the above specific enbodinents, it should be
recogni zevthdthigtclainaiédoigs nodi ficati ons and changes nay be nade to the
invention by those skilled in the art which also fall within the scope of
the invention as defined by the appended clains. Wat is clainmed is : 1. A

sol i d phar mageutshhigl SIIBRTELGGN TRmMIYSRYSN! B Pevienfiabi NG Caédinpvascul ar
di sorders conpri si ng_ granul ar fornms of am odi pi ne and_ | osartan which are
separ at esprdioyasadandisordars campriging grsnpiari fegmsgdrmlogipivp anddagrstant i on of

claim1l, r.ej tahili.zi i anti,-exi dant. 3. The
conposi t‘y}g{%ﬁoa?égféé}%@, ﬂB eéaépn’?ﬂ?ﬁg%g%?is_?aﬁ?z glgtdgleg%sel ected fromthe group
consi sting of butylated hydroxytol uene, butyl ated hydroxyani sol e,

t ocopher.ol ,ascorbi c..acid, ,eryihorbic aci Litric id thyl palmtic
aci d, etﬁle CAPBRFIHEN © tc}aé@ﬁ’i‘ghqgind&lessg%l?lﬁﬁn&ﬁg@ﬁ}sfgfn[ %,s[ggﬁg%gt'm xture
thereof. 4. The conposition of claim2 or 3, wherein the anti-oxidant is a
neutral antj oxidant,.. 5. The, copposition of claim4, wherein.the neutral
anti - oxi%atﬁ[{hq %OIBBP%“&Pe@gF\S?HFog&’gWGEha?e Bﬁ"tl‘)ﬂxé‘_ﬁn?’éﬁ 153?8&8%9@#?%@ or
Egﬁgfﬂgg@gu{aﬁicﬁﬁﬁﬁﬁﬁg%?s bhty2ite@f hGHAHducHberfitilatdie Bf@BkyAmsdle, agent is
tocopherol, ascorbic acid, erythorbic acid, citric acid, ascorbyl palmitic acid,

ethylene diamine tetracetic acid, sodium pyrosulfite, and a mixture thereof.

4. The composition of claim 2 or 3, wherein the anti-oxidant is a neutral anti-

oxidant.

5. The composition of claim 4, wherein the neutral anti-oxidant is butylated

hydroxytoluene, butylated hydroxyanisole, or tocopherol.

6. The composition of claim 1, wherein the stabilizing agent is confined within

the amlodipine granules.

7. The composition of claim 1, wherein the stabilizing agent is used in an
amount ranging from 0.005 to 5% by weight based on the total weight of the

composition.

8. The composition of claim 7, wherein the stabilizing agent is used in an
amount ranging from 0.01 to 1% by weight based on the total weight of the

composition.

9. The composition of claim 8, wherein the stabilizing agent is used in an
amount ranging from 0.02 to 0.5% by weight based on the total weight of the

composition.
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the am odi pine granules. 7. The conposition of claim1, wherein the
stabilizing agent is used in an anount ranging fromO0.005 to 5% by wei ght
based on wbeotoasal27wei ght of the conposition. 8. The comrp®aiR20@mo06d28c| ai m
7, wherein the stabilizing agent is used in an anmpbunt ranging fromO0.01 to
1% by wei ght based on the total weight of the conposition. 9. The
conposition of claim8, wherein the stabilizing agent is used in an anount
ranging from0.02 to 0.5% by wei ght based on the total weight of the
conposi tion.10. The couoposi tilon o{ cbai m 1Tih wher,ein tlﬂe car di;ovascul ar
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11. The composition of claim 1, wherein amlodipine and losartan are used in a

weight ratio of the range of 1:1 to 1:40.

19



