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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
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an oral administration form due to an unsatisfactory compression force and a
high abrasion degree.

The pharmaceutically acceptable additives may include diluents such as
microcrystalline cellulose, lactose, mannitol, sodium citrate, calcium phosphate,
glycine, starch, and a mixture thereof. In one embodiment, the diluent may be
used in an amount ranging from about 15 to about 90% by weight based on the
total weight of the composition. In another embodiment, the diluent may be
used in amount ranging from about 30 to about 70% by weight based on the
total weight of the composition. ,

Besides the diluents, the pharmaceutically acceptable additives may
include stabilizing agents, binders, and lubricants.

In one embodiment, the stabilizing agent used in the present invention
may be an anti-oxidant. The use of an anti-oxidant enhances stabilities of
active ingredients against the undesirable reaction with other pharmaceutically
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
(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),
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
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.
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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.

The inventive composition 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 hypoglbssus. In one embodiment, the
inventive composition may be formulated into the tablet form and orally
administered. The inventive composition may be easily formulated into the
tablet form by way of mixing constituents and tableting them together.

In one embodiment, such a tablet obtained from the inventive
composition may have an outer coating layer. The tablet should have a
suitable hardness, i.e., an average hardness ranging from Skp to 30kp when
measured before formation of an optional outer coating layer.

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

- Mixing part -

losartan potassium 100.0 mg

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

mannitol 63.16 mg

sodium starch glycolate ‘ 15.0 mg

crosspovidone 15.0 mg
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polyvinylpyrrolidone 5.0 mg
- Lubricant -
magnesium stearate 4.0 mg
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Losartan potassium, amlodipine camsylate, microcrystalline cellulose,
mannitol, sodium starch glycolate, crosspovidone, and polyvinylpyrrolidone
were each passed through a #20 mesh and mixed in a V-type mixer for 30 mins.
Subsequently, an appropriate amount of magnesium stearate (lubricant) was
added thereto, mixed for 5 mins, and the resulting mixture was subjected to
tableting with an compression force of about 20kN using a rotary tableting
machine (Sejong Pharmatek, MRC-45) to prepare a losartan 100mg —
amlodipine Smg combined tablet.

An average hardness and an abrasion degree of the tablet thus obtained
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)

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
the tablet is good.

Example 3: Preparation of combined tablet —(III)

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. 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.
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Example 4: Preparation of combined tablet (IV)

A combined tablet was prepared by repeating the procedure of Example
1 except for using sodium starch glycolate in an amount of 25 mg while using
25 mg of crosscarmellose sodium instead of 15 mg of crosspovidone. An
average hardness and an abrasion degree of the tablet thus obtained were 14.5kp
and 0.1%, respectively, which suggests that a strength of the tablet is good.

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.
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Example 8: Preparation of combined tablet —((VIII)

A losartan 50mg — amlodipine 5mg combined tablet was prepared by

5 repeating the procedure of Example 1 except for using losartan potassium in an

amount of 50 mg. An average hardness and an abrasion degree of the tablet

thus obtained were 16.9kp and 0.3%, respectively, which suggests that a
strength of the tablet is good.

10 Comparative Example 1: Preparation of combined tablet —(IX)

- Mixing part -

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 5Smg 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
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obtained were 4.7kp and 1.2%, respectively, which suggests that a strength of
the tablet is insufficient and poor.

Comparative Example 3: Preparation of combined tablet —(XI)

A combined tablet was prepared by repeating the procedure of
Comparative Example 1 except for using 40 mg of crosscarmellose sodium
instead of 40 mg of sodium starch 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 using 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 S: Preparation of combined tablet (XIIT)

A combined tablet was prepared by repeating the procedure of
Comparative Example | 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



17.1 11.7 11.2 16.9 14.3 4.7 12.5 14.9 15.3 Abrasion eh) 0.1 0.0 0.2
0.10.20.30.20.30.31.20.20.20.1 (a) losartan potassium (b)
an odi pi ne cansylate 5 (c) sodiumstarch glycolate (d) crosspovi done
(e) crossé"éﬂ?é?/@/sé%“é' sodi um (t) cal ci um car boxynet hyl ce‘TqTMg"/‘{OWS’
corn starch 10(h) m crocrystalline cellulose (i) mannitol 0)

pol yvi nyl pyrrol i done (k) magnesi um stearate

Table 1

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
Ratio of
disinte- 6.5 65 1104 104 1104 | 149 ] 157 | 73 85 | 157 | 85 8.5 104
grant (%)

(a) 100 | 100 | 100 | 100 | 100 |} 100 | 100 | 50 | 100 | 100 | 100 | 100 | 100

(b) 784 | 7.84 | 784 | 784 | 784 | 784 | 7.84 | 784 [ 7.84 | 7.84 | 7.84 | 7.84 | 7.84

(©) 15 | 15 |25 | 25 - | 25| 40 | 15 | 40 | 80 | - - -
@ 15 -l 25| - {25 [ 25| 40 | 15 - - - - -
(e - 15| - | 25| 25 | 25 - - - - | 40 | - -
® - - - - - - - - - - - 40 | 25
(2 - - - - - - - - - - - - 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

G 5 5 5 5 5 5 5 5 5 5 5 | 5 5

109 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) 197 | 1851 153 | 145} 17.1 | 11.7 | 11.2 ] 169 | 143 | 4.7 125 { 149 ] 153

Abrasion
(%) 0.1 0.0 0.2 0.1 0.1 0.3 0.2 0.3 0.3 1.2 0.2 0.2 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
() polyvinylpyrrolidone

(k) magnesium stearate

12




Test Exanple 1. Dissolution test of am odipine The | osartan -
am odi pi ne conbi ned tablets obtained in Exanples 1 to 8 and
Conparative Exanples 1 to 5 were each subjected to a drug dissol ution
test 5 und20HE43) | owi ng conditions. The results are’ 09K783b) e
2. - Test conditions - Effluent: 900 m of artificial gastric
juice (pH 1.2) D ssolution-test system USP paddle nethod, 50 rpm

10Tenper at umest B¥Ample\abissokitlondeftdiftanfiBdipine CO!l UMM:  stai nl ess st eel
colum (inner di ameper: 4.6 mm length: 15°cm filled with

oct adecyl sil ani zed silica gel for 5 umliquid 15chromat ography Mbile

h : i Xt : | I t
phase: a mi xture Tfe 18RIRRNOAmRIAhife ONbied Ribidity %&hﬁeﬁhg%%gnﬁgggﬁﬁ @g e

(600: 400, v/v) Detector: ultraviolet spectrophotoneter : w
rate: 1.5 nPRhipmperatjvedixasmplonl tord wezgeaph ctedro arug Eissolation st

Ex. EX. £X. yhder the ﬁ)llo@iﬁg cbn&itiohs.E- THe fesultslaré sfovin tn Fable 3.

- 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 c¢m)
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

@ [7531772]90.5|92.8 |88.8|92.193.5]92.5)383 562455263253
@ 9099029511994 {96.2]959|98.1 |99.0|52.1|754 684|402 |41.5

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 1 to5 exhibited even lower amlodipine dissolution rates. Especially, although

13
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the tablet obtained in Comparative Example 2 has a low hardness of 4.7kp, its
amlodipine dissolution rate at 30 minutes does not go beyond 60%.

Test Example 2: Dissolution test of losartan

The combined tablets obtained in Examples 3 and 4, and Comparative
Examples 1 and 5, and 100mg of Cozaar tablet (trade mark) were each
subjected to a drug dissolution test under the following conditions. The results

are shown in FIGs. 1 and 2.

- 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

Temperature: 37°C

- Analytical conditions -

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

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

Injection volume: 10 pl

14



As shown in Table 2, the am odi pi ne dissolution rates at 30 and 60

m nutes of the conbined tablets obtained in Exanples 1 to 8 were 75%
or nore and 90% or nore, respectively, while those obtained in

Conpar at i VO BYP§5PHs 301 to 5 exhibited even | ower am Bdi/RR%007829

di ssolution rates. Especially, although the tablet obtained in
Conpar ati ve Exanple 2 has a | ow hardness of 4.7kp, its anl odi pi ne

di ssol ution rate _giesgfis nutes does not go beyond 60% Test Exanple
2: Dissolution test of losartan 5 The conbi ned tabl ets obtai ned

in Exanpl es 3 andhg, aboyg dizsebicn-tesesysteantV8B paddigansthodndl momi be
Cozaar tabl @fosf {vidde ub®d #)eviRiate £af5olaH0 £ Sflﬂdrfug f8r ﬁfeh&aﬂfomlgpgggn .

test under the followng conditions. The results~are shown i1 n

and 2. 10 - andshe vandefflugns (the prtificiahgastgopuies (W 12 pr Ddi1aN Heb(pHc
juice (ph Lody) pls B Gnidhritb-tdtRif it Qgsg%géﬁe_%ﬁkbﬂtt}'&?'tes'[ system USP

paddl e nmet hod,” 50 rpm 15Tenper at ur e: Anal yt'i cal conditions -
Col utm: st ai nl es Assghoayn goF 1( an¢h2rthgicambinsd tabllgtspehtained dn FExamples m)

filled withsgg a,{d@g%g- Id QRina6oh&i1bd i el
20chr onat ogr ap_Ey Y3) |1Fée phas egh mg%ﬁ“gﬁgégy‘xn?aéﬁg@&@? ge of the tablets
buf f er : acet obfained| i@ CoBpangiye hxamplepti ard jhasd Gzaapdahlein(tradel mark)
concentrati gm:gradi VA | B4R Mobile phase A % Mobile
phase B % 0 b Zlg fg{kté{% %@1@%{) 28g 80 20 25Detector: ultraviolet
spect rophot ometer (250 nm) Flow rate: 1.5 m/nin
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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I njection volunme: 10 ul - Results - The above di ssol ution-test
system (USP paddl e nethod, 50 rpn) is the nost 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
1-1C1 (pH 52.0)) has pHsimlar to that of the gastrointestinal
tract. As shown in FIGs. 1 and 2, the conbined tabl ets obtained
in Exanples 3 and 4 exhibited even higher |osartan dissolution rates
than those of the tablets obtained in Conparative Exanples 1 and 5,
and CozaHhatiprigimediside mark) which is a single formul ation of

| osartan. 10 Whil e the invention has been described with
respect to the above specific enbodinents, it should be recognized
that varClaim hodi fi cations and changes nay be made to the invention

by those,ski4 the | s hin the.sco f the

Crvents oA° Shtid P RO cllbbRiBh° for. BrevetibR! Br | Q6 RErdbydsBtar
A aim Alisetdets pémnpmagt llmktaﬁormdSIahﬂomphw & eactivti Mpredichtsgahndiga
cardi ova cular dIS ers co tﬁ? | osartan and an1og§§hr as.active

i ngr edi eHf9CHARE ‘é( H-i Srt ’é’dﬁ 18355 Vo, CORPNERIS 5F gy theggoup
conponendshsitn@d b diti@Bthles @ﬂ/é’&ﬁtec QRS SAII0RE sOaRInY MRt é’tro%bowdone

gl ycol ate, crosscarmel | ose sodi um and crosspovi done, wherein t he

| osar t anwhetgin e nsappnethgnamiadepiae sindt bgrdisntegranthwhichaisrg mugiee of at
at | east r iy %ﬂ?f% \ e r

t he car %@gg@g@?ﬂﬁ%ﬁ?@e?&@a@g&&lse(:{lft Q lﬂego%ﬂﬁg f::ofr{lgi rsr%}dngtﬂg
of angi nmr@m‘amula;r disgpiers eressalected ftamn ythe Zsogpasnsistaee pf vmgma pectoris
cardi ac ;hypertr.o cerebral infarct, .congesti heart fai

yocar diPErSR, ATy SRt Rest s cRsbor iR BYparaphy: CrshEl anfitt
the di Sldﬁtg@ﬁt@ﬁﬁhéeﬁ‘t failiry tahidemObe Al imfagdtinch gl ycol ate and
crosspovi done. Caim3 The conposition of claim1, wherein the

disintegrant is a m xture of sodiumstarch glycolate and

crosscai@glijhpge sodium Caim4 The conposition of claim1, wherein

the disintegrant is used in an amount ranging from about 2.5 to about
30% by wEhighempasitianar daien d owdiereipithtidisiftegraat soapaisiuie e sodiunsigch -

The Conpéﬁ&élh%nf%rﬁfcr%k orvtlélan wherein the disintegrant is used in an

anount ging Troma %o about 15% by wei ght based on the total
wei ght of the conposition.

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

glycolate and crosscarmellose sodium.

Claim 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.

Claim §
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.
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