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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO ,)Q/
SUPERINTENDENTE DE INDUSTRIAY COMERCIO
E. S. L

Re: Bxpediente No. 13.238.680
Solicirud de patente a nombre de BORYUNG PHARMACEUTICAL CO.,
LTD.

Yo, CAROLINA DAZA MONTALVO identificada como apatece al pic de mi firma,
domuciliada en la Carrera 11 No. 86-53, piso 6, obtando como apoderada sustituta de
acuerdo  con  la sustitucion  adjunta  de la sociedad BORYUNG
PHARMACEUTICAL CO., LTD., domiciliada en Sedl, Korea, solicitante de la
patente de la referencia, inferponss recurso de reposicidn contra la resolucion No. 38798
emitida el 30 de julio de 2015, expedida por el Superintendente de Industria y

Comercio, por medio de la cual se niega el privilegio de patente para la solicitud
contenida en el expediente de la referencia.

1. FUNDAMENTOS DEL RECURSO

En relacion con los argumentos presentados por ese despacho en la resolucion
impugnada No. 38798 emitida el 30 de julio de 2015, es necesario senalar que carecen
de un enfoque adecuado de conformidad con las normas, jurisprudencia v reglas
tcnicas Gue existen para evaluar la altura inventdva de una invencion.

11 Violacién de los articulos 14 y 18 de la Decisién 486 por una indebida
aplicacion de la norma basada en un error de interpretacién de la misma.

El senor examinador indicd en la resoluciéon No. 38798 que las reivindicaciones
presentadas carecen de altura inventiva, en vista de los documentos D1 (WO
2007001066), D2 (WO 9955681) y D3 (WO 03024956).

Ahora bien, como se evidenciara mds adelante, es deseo de la Solicitante presentar
argumentos contra las declaraciones de ese Despacho indicando como primera medida
que el examinador no realizo una adecuada interpretacion del artculo 18 de la Decision
480 y parte de premisas erradas, en cuanto a la supuesta igualdad o cquivalencia entre la
materia objeto de la presente invencion v el estado de la téenica, v realiza un equivocado
andlisis del requisito en cuestion, para finalmente negar sin justificacion la patente para
la solicitud en comenro.

Ast las cosas, volvemos sobre ¢l particular que el articulo 18 de la Decision 486
establece que “Se considerard gue una tmyencion fene nivel inventivo, si para ina persona del oficio
normalmente versadu en la materia tenica correspondienie, esa invencion no hibiese resultado obviu ni
se hutbiese derivado de manera evidente del estado de Ly téonica”
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Sobre este particular, es necesario hacer énfasis sobre el hecho que ¢l analisis de nivel
inventivo NO ¢s una comparacién de los objetos de las anterioridades v la solicitud en
estudio.

De hecho, el andlisis de nivel inventivo debe ir mas alla y tene que demostrar la
obviedad de la invencion y establecer cémo la misma no contienc un salto cualitativo
que demuestre su altura inventiva v que hubiese sido obvia para una persona versada en
la materia.

En relacion con lo anterior, atentamente nos permitimos decir que la Solicitante esta en
desacuerdo y es deseo de la Solicitante presentar  argumentos en contra de estas
declaraciones, con ¢l fin de demostrar que la invencién reclamada en la presente
solicitud posee caracteristicas técnicas que implicaron un paso inventivo durante su
desarrollo.

(I) D1-D3 no ensena o sugiere el efecto sinérgico de ia sal de potasio de
fimasartan o hidrato de la misma y Besilato de amlodipina.

Respecto a lo senalado por el senor examinador en la resolucion que se mmpugna en
donde el efecto antihipertensivo superior de la presente invencion es predecible de las
ensenanzas de D1 vy D2 o D1 y D3 porque D2 ensena que el fimasartan es 50 veces
mds activo que los bloqueadores  del receptor de anglotensina I conocidos
previamente, la Solicitante desea manifestar que, como lo indico el senor examinador,
una persona versada en la materia puede esperar que el efecto anahipertensivo de la
combinacién de sal de potasio de fimasarran o hidrato del mismo v besilato de
amlodipina sea mayor que el de la combinacién de otros bloqueadores del receptor de
angiotensina I1 y besilato de amlodipina basados en la ensefanza de D2,

Sin embargo, D1y D2 o D1 y D3 solamente sugieren el efecto antihipertensivo
aditivo de la sal de potasio de fimasartan o hidrato del mismo v besilato de
amlodipina que es mayor que otras combinaciones. Ninguno de D1-D3 ensefa
o sugiere que la sal de potasio de fimasartan o hidrato del mismo y besilato -de
amlodipina trabajen sinérgicamente para reducir la presién arterial.

Como se presenta en la Tabla 1 del capitulo descriptivo, las composiciones de la
presente invencion (Fjemplos 1 v 2), exhiben un efecto antihipertensivo (-55 y -75,
respectivamente) mayor que una suma simple de los efectos antuhipertensivos
obtenidos cuando cada ingrediente se administro solo (Ejemplos comparativos 1, 2, 5y
0). Listo se resume en la siguiente "T'abla:

Suma simple del efecto

3 . . Ljemplo comparativo 5 g3 : Ejemplo |
Ejemplo comparativo | anuhipertensivo de los | . :
{(Fimasartan 3 mg/kg +

(Fimasartan 3 mg/ke) ejemplos comparativos = =
; 588 mg/kg) JFep pAaLs |‘ Amlodipina 0.5 mg/kg)

|
|
I (_.-\t‘nlndipinn 0.5
|
|
|

| 1 &5
-35 13 ' 48 -55
. ; Suma simple del efecto Ljemplo 1
5 _ . | Ejemplo comparativo 6 sy : g G
Ejemplo comparativo 2 antthipertensivo de los | (Fimasartan 10 mo/ kg

L : -:j’.-\1‘nl:;dipizm 1.G ; :
| (Fimasartan 10 mg/kg) ; ejemplos comparativos

|
| || + Amlodipina 1.6
| m}_{/kg} | s ! ()Lf }')-uln i I
| - {5( (1 \ my/ [-\g‘):
| o =1 s [ - = == ] L_'-
L 50 I ' 70 1 75 3
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Dicho efecto antihipertensivo sinérgico conseguido por las combinaciones reclamadas
permite alcanzar un tratamiento cfecrivo aunque la administracion de dosis sea mis baja
de lo requerido cuando cada componente se administra por separado. Las dosis mas
bajas pueden reducir los efectos secundarios adversos asociados con dosis mas altas de
los componentes individuales.

Por el contrario, la combinacion de otros bloqueadores de los receptores de
angiotensina II y besilato de amlodipina con frecuencia no muestra tal efecto
antihipertensivo sinérgico. Il capitulo descriptivo demuestra que, las composiciones
que contienen Amlodipina en combinacion con ¢l bloqueador de la angiotensina 11
diferente a Fimasartan exhiben un valor anitihipertensivo menor que el de una simple
suma de los efectos antihipertensivos de los ingredientes individuales.

La Tabla 1 de la presente solicitud proporciona datos sobre las composiciones que
contienen losartan potasico (Ejemplo comparativo 3) v valsartan (Ejemplo comparativo
4 v combinaciones de estos antagonistas de los receprores de la angiotensina II con
amlodipina (Ejemplos comparativos 7 y 8). Los datos se muestran a continuacion:

o =i ; Suma simple del efecto | Ejemplo comparativo 7 |
I“,]cmplo comparativo 3 l_:|em|3h> compararvo 6 s : p .
anuhipertensivo de los (sal de potasio de

|
(sal de potasio de (Amlodipina 1.6 : § ;
s utmll{l s ain } r_.[;\ N ‘ cjemplos comparativos ! losartan 10 mg/kg +
osartan 10 mg/ke) mg/k - S R
| &/ NS | 3&6 ! Amlodipina 1.6 mg/kg)
-20 i -20 | -40 i <32
,' Suma simple del efecto

Ejemplo comparativo 6 Ejemplo 8
{valsartan 10 mg/kg +

Amlodipina 1.6 mg/kg)

Ejemplo comparanivo 4 i
(valsartan 10 mg/ke)

; S antihipertensivo de los
(Amlodipina 1.6 [

: I cjemplos comparativos
mg/keg) 1= P

| 4+ &0

A

S

|
|
| -20 | .52 = -46

Como se muestra en la tabla anterior, las composiciones que comprenden losartan y
amlodipina  (Ejemplo comparativo 7) o combinacion de valsartan v amlodipina
(Ejemplo comparativo 8) no presentan ningtn efecto antihipertensivo sinérgico.
in lugar de cllo, cada una de las combinaciones exhibe un efecto antihipertensivo que
¢s menor que el que se consigue mediante la administraciéon de los ingredientes
individuales.

(2) Es muy dificil encontrar fairmacos que actiian de forma sinérgica

s bien conocido en el campo que una combinacion de medicamentos del mismo tipo
no siempre conduce a un efecto sinérgico v, a menudo da lugar a efectos secundarios
negatvos.

Por cjemplo, un f-bloqueador como atenolol es un firmaco antthipertensivo. Sin
embargo, una combinacion de un B-bloqueador v un bloqueador de angiotensina I1 no
da lugar a un efecto anti-hipertensivo consistente ¢ incluso provoca una complicacion
mediante ¢l aumento de la frecuencia de la constriccion bronquial.
Ademas, un diurético se urtiliza a menudo para tratar la hipertension, solo o con un
bloqueador del receptor de la angiotensina I1. Sin embargo, entre los diuréticos, se ha
reportado  la combinacion  de un  diurético  ahorrador  de potasio como la
espironolactona v un bloqueador del receptor de angiotensina 11 para causar
hipercalemia.
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Otro ejemplo es, ¢l inhibidor de la Enzima Convertidora de la Angiorensina
(denominado en lo sucesivo inhibidor de la ACE) es un firmaco anthipertensivo bien
conocido. Una combinacion de un inhibidor de la ACE y un bloqueador del receptor
de la angiotensina 11 se uriliza cominmente para tratar la hipertension. Sin embargo, no
todas las combinaciones se pueden utlizar. Yusurf S. et al. informé que la combinacién
de telmisartin (un bloqueador del receptor de angiotensina 11) v ramipril (un inhibidor
de la ACE) caus6 un aumento del riesgo de sintomas de hipotension, sincope, y
disfuncion renal como se presenta a continuacion:

Telmisartan, ramipril, or both in patienis at high risk for vascular events.

CNTARGET Inveshaators YusufS Teo KK Poque f [vall Copiand | Schomacher H Dacenais G Sleioht P Andersen &
Collaborators (369)

Popuiaton Heaitn Research Insifue, Noiaster Universey ard Familion Heath Scicss, Hamiton, ON. Canada. yusus@mermasier 2

<«

Abstract

BACKGROUND: in patients who have vascular disxase or high-risk diabeies without heart faiure, angiotensin-convesig-enzyme ‘ACE) inhikitors
reduce mortality and morbidey from cardovascular causes, but the role of angiotensin.receptor bockers (ARBs) in such palients is unknown, We
compared the ACE inhbitor amiprl, the ARB telmisaian, and he combination of the two drugs in patients with vasculzr disease of high-fisk dabetes

METHODS: Aftera 3-week, single-blind run-in paried patients undeswent double-blind randomization with 8576 assigned 1o recene 10 mg of ramipr
per dey, 8542 assigned to receive 83 mg of telm:sartan per day, and 8502 assigned Io recewve belh drugs (combination tharapy). The primary
composite outcome was dealh from carciovascular causes, myocardial infarction. slicke, or hospitaieation for heart failure

RESULTS: Meanbiood pressure was lower in both the telmisartan group a 0.9/0.6 mm H grealer reduction) and the combination-thetapy group (a
241 4 mm Hg grater reduction) than ir the ramiprl group. Ala median fellow-up of $6 months, the pnmary outcome had accurres i 1412 pabents in
the raniprl groug (18 5%), a5 compared wilh 1423 patients in the telmisarian group (16 7% relatve risk, 101, 95% confidence lterval [Cij 09410
109). As compard with the ramipnl group, the telmisartan groJp had lower rates of cough (1.1% vs. 4.2%, P<0.001) and angoedema (0.1% vs. 0.3%,
P=0.01) and a rngher ralg of mpmef:swe symploms 12 6% vs 17%, P<0 001), l’\e @eof syrr;ope was me same i the two gmups (0 ) dnthe in the

rampmgmup mnrewasanncreased TEX of ypotansive symoloms (4.8% vs. 1.7%, P<0.001), syncnpa [D o vs. 085, P-{] 03). andwnat

TySIUrChon (19 9% vs. 10 2%, P<U00T]

CONCLUSIONS: Telmisarian was equivaient to ranipr in patiants with vascular disease of fegh.nsk dizbeles and was assocated with less

angicedema. Tha combination of the o drugs was associated With more agverse evants WIthou an N1Cease in benefit (ClinicalTnais.gov number,
NCT00153101 [ClinicarTrials gov] ).

{lelmisartan, ramipril, or both in patients at high risk for vascular events.(N tngl L Med. 2008 Apr 10;358(15):159/-
59. doi: 10.1056/NEJMoa0801317. Epub 2008 Mar 31.)

B

Teniendo en cuenta lo anterior, es obvio que la combinacion de dos fairmacos
que interacttian de forma sinérgica y no causen ningtn efecto secundario es
muy duro. Por lo tanto, el efecto sinérgico de la sal de potasio de fimasartan o

hidrato del mismo y besilato de amlodipina no se puede esperar de la
divulgaciéon de D1-D3,

Con base en el anilisis anterior, ni D1 ni D2 ni D3, va sea solos o en combinacidn,
ensenan o sugieren la presente invencién, toda vez que estos documentos fallan en
ensenar todas las caracteristicas esenciales de la invencion, v la manera como se
soluciond ¢l problema téenico en cuestion Por lo tanto, se le solicita respetuosamente al
examinador retire la objecion de nivel inventivo.
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Finalmente, es desco de la Solicitante informar, sin apartarse del principio de
independencia entre oficinas de Patentes en el mundo, que la presente invencion ha
sido concedida en las oficinas de Japén con el nimero de patente 5782178
(2015.07.04), Estados Unidos de América con el nimero de patente US 8,765,776 B2
(2014.07.01), Australia con el nimero de patente 2011365756 (2015.07.30), Marruecos
con el numero de patente 35107 (2015.05.02), Canada, Ucrania, Vietnam con el nimero
de patente VN 13960 B1 (2015.04.06), Republica de Corea con el numero de patente
KR 10-1168136 B1 (2012.07.17) los cuales se adjuntan a este memorial.

Fn este sentido, respetuosamente nos permitimos decir que consideramos que el sefior
examinador ha hecho un analisis no permitido para la evaluacién del nivel inventivo,
por lo que se ha incumplido con los articulos 14 y 18 de la decision 486 de la
Comunidad Andina de Naciones, por lo que procede la reposicién del presente tramite,

2, Teniendo en cuenta lo dicho anteriormente, solicito a usted lo siguiente:

a) Que de conformidad con lo previsto por los articulos 3, 42 y 80 del Codigo de
Procedimiento Administrativo y de lo Contencioso Administrativo se consideren y se
resuelvan TODOS los argumentos y TODAS las cuestiones planteadas asi como las
que aparezcan con motivo de este recurso.

b) Que se declare infundada la oposicion presentada por Laboratorio Franco
Colombiano, Lafrancol S.A.S.

¢) Que se revoque la resolucion No. 38798 emitida el 30 de julio de 2015, expedida por
el Superintendente de Industria y Comercio y se proceda a conceder el privilegio de
patente de invencion a la solicitud de mi mandante.

Senor Superintendente,

A A DAZA 0O
C.C. 66.783.790 de Palmira Valle
TP-141563 CS]J
notificaciones(@clarkemodet.com.co
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
2 S. D.

Re:  Expediente No. 13.238.680
Solicitud de patente a nombre de BORYUNG PHARMACEUTICAL CO., LTD.

RECURSO DE REPOSICION

Yo, SILVANA MARIA LOPEZ DIAZ, identificada como aparece al pie de mi
firma, domiciliada en Bogota, atentamente informo a usted que sustituyo
el poder con que obro, a la doctora CAROLINA DAZA MONTALVO,
domiciliada en Bogota, identificada con la Cédula de Ciudadania
No0.66.783.790 de Palmira Valle y portadora de la tarjeta profesional

No.TP-141563 del CSJ, con las mismas facultades que me fueron
conferidas para este caso.

Muy atentamente,

< SILVANAMARIA LOPEZ

C.C. No. 22.468.787
TP- 147463 CS]

Acepto sustitucion

CAROLINA DAZA TALVO

C.C. 66.783.790 de Palmira Valle
TP-141563 CS]J
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ANEXOS

- Certificado de Patente de Japon
- Patente de invencion KR 10-1168136 B1
- Decision de concesion de Canada
- Decision de concesion de Ucerania
- Documento que demuestra la concesion en Marruecos
- Patente de invencion US 8,765,776 B2

- Patente de invencidn VN 13960 Bl
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Propriétaire(s)Owner(s) : BORYUNG PHARMACEUTICAL CO., LTD.
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1. [TporHrinepronivHa (PapMalesTHHHa KOMIO3HLIL, WO BKIKULE!

KaCBHA TpHTiApaT (iMacaptany a5 GnokaTop peuenTtopis auriotenzuny 11

Gecnnar uMa0anmHy Ak O10KaTOP KabUICBHX KalWIE,

2. Tlporurineproniuia GapMaUCBTHYHA KOMMO3MIIA 32 N. 1, Jie BMICT 0J0KATOpa pelenTopis
auriorensuny Il snaxoanteea v gianasoni sia 0.5 10 240 mr, a BmicT 6/I0KATOpPa KabLIEBHX
KQHAMIB 3HAXOANTLCA B dlatiazoni 812 0,1 10 20 mr.

3. Tporurineprodiuia GapMalcBTHYHA KOMIO3NUIA 32 1. 2, ¢ BMICT GJOKATOpa peuentopis
anriotensiny 11 snaxoanTscs s tanasoni 814 S0 10 180 mr.

4. llpoTHrinepToHivHA (apMaleBTHYHA KOMIIOIHUIA 3a M. 3, J1e BMicT OJ0KaTopa peuenTopis
anrioretsnny 1l snaxomrses 8 atanasoni sia 60 1o 120 mr.

5. Hporurineproniyna (apmalesTHIHa KOMIO3MIIA 32 0. 2, Ie BI\I-ilCT 0/10KaTOpPa KAIBLICBHUX
KAHAMIB 3HAX0ANTHCA B anasoni sig 5 10 15 mr.

6. Tporurneprodiung (GpapMaleBTHUHA KOMMO3MLIA 32 N. 5, e BMICT OJ0KATOpa KdIbUICBHX
KaH@IIB 3HAXOAHTHCH B Jianasont 811 5 7o 10 Mr.

7. Hpoturinepronivna GapMauesTHIHA KOMIOINWIA 34 1. 1, 2e dapMates Nyl KOMNO3NILA SBAAE
cO00I0 NepoOpWILHY MKAPCLKY GopMy.

8. Tpoturineproniuna GapManesTHYHd KOMNOHLIA 33 1. 7, Ae Nikapcbka Gopma aBnge coboio
OKpeMy TabneTky.

Y. drapManeBTHYEA KOMUO3HIA 408 npodinakTtiky, noncrwedHs abo JIKYBAHHA [IICPTEH3IL,
CepUEeBOl HEAOCTATHOCTI, KopoHapHol XpopoOn cepud, iweMiuHol xBopoOu cepus, iWCMIYHOIO
3AXBOPIOBAHIA  NCPHPEPHUNIX  CYAHH, IIICPTEHINBHOL HHPKOBOT HEJOCTATHOCTI, amonnexcii
FONOBHOMO MO3KY a00 apTepiocKiIepo3sy, WO BRIIOYAEC KANCBHI TPHriapaT (imMacaprany sk

Baoxarop peucnropis aurioTeisiny 11 Gecnnat aMaoaHNIHY AK GAOKATOD KUILUIEBHX KQHAIIB,
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ENCLOSURE TO THE DECISION (21) a201312969 page 1
(57)
1. An antihypertensive pharmaceutical composition, comprising:
fimasartan potassium trihydrate as an angiotensin Il receptor blocker and
amlodipinc besylate as a calcium channel blocker.
2. The antihypertensive pharmaccutical composition according to claim 1, wherein
the content of the angiotensin I receptor blocker is in the range of 0,5 to 240 mg, and the
content of the calcium channel blocker is in the range of 0,1 to 20 mg.
3 The antihypertensive pharmaceutical composition according to claim 2, wherein
the content of the angiotensin Il receptor blocker is in the range of 50 to 180 mg.
4. The antihypertensive pharmaceutical composition according to claim 3, wherein
the content of the angiotensin Il receptor blocker is in the range of 60 to 120 mg.
5. The antihypertensive pharmaccutical composition according to claim 2, wherein
the content of the calcium channel blocker is in the range of 5 to 13 mg.
6. The antihypertensive pharmaceutical composition according to claim 3, wherein
the content of the calcium channel blocker is in the range of 5 to 10 mg.
1. The antihypertensive pharmaceutical composition according to claim 1, wherein
the pharmaceutical composition is an oral dosage form.
8. The antihypertensive pharmaceutical composition according to claim 7, wherein
the dosage form is a single tablet.
9, A pharmaceutical composition for the prevention, alleviation or treatment of
hypertension, heart failure, coronary heart -—discasc, ischemic heart discase, ischemic
peripheral vascular discase, hypertensive renal failure, cerebral apoplexy or arteriosclerosis,
comprising fimasartan potassium trihydrate as an angiotensin II receptor blocker and

amlodipine besylate as a calcium channel blocker.
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ANTIHYPERTENSIVE PHARMACEUTICAL
COMPOSITION

RELATED APPLICATIONS

Benetit of priority is claimed to Korean Patent Application
No. 10-2011-0033856, to Scung Ho KIM. i Han KIM, Je
Hak KIM, Kyung Wan NAM. Yong Ha CHI, Joo Han T EE
and Sco Heui PAIK. entitled “ANTIHYPERTENSIVE
PHARMACEUTICAL COMPOSITION. liled Apr. 12,
2011, the subject matter alwhich is incorporated by reference
in its entirety.

TECHNICAL FIELD

[he present invention relates 10 an antihypertensive phar-
magceutical composition.

BACKGROUND AR

Hypertension is one of the most conmumon cardiovascular
diseases. Typieally, u person 1s dingnosed with hyperlension
when his'her blood pressure is in o ange of 130/90 mmlla.
Recently, the incidence of lifestvle-related diseases such as
hypertension has rapidly increased. As hypertension may
result in the oceurrence of acute heart diseases or myocardial
infarction. there is a continued need for development of a
more effective antihy pertensive agent

According 1o various clinical trials of anuhypertensive
agents. 1t was found that lowering ol blood pressure of by per-
tensive patients leads o a decrease in mortality and morbidity
of heant diseases or myocardial inthretion (Collins R, Peto R,
MacMahon S, Lebert P. Fiehach N 11, Uberlein K A, Godwin
1. Mizilbash N, Taylor 1 O, llennckens C 11, Lancet 1990,
335(8693):827-38). Although a variety of drugs have been
used and administered for the purpose of treating such a
clinical condition, suitahle contral of hluod pressure is not
always successful (Waeber B, Brunner H R. Am. 1. Hypertens
1997, 10(7 P1 2):1318-1378).

Among various upplicable sdministraton modes of unti-
hypertensive drugs, o combination preparation or combina-
tion therapy ol drugs is one method for achieving desired
therapeutic results, On the other hand. arbitrary selection of
various classes of antihypertensive agents for application of
drugs to combination therapy prescription does not alwavs
provide help to achieve a desired blood pressure level in a
hypertensive mammal including a human (MacGregor G A.
Markandu N D. Banks R A, Bayliss ], Roulston J 12, Jones 1 €,
Br Med J (Clin Res Ed). 284 (6317); 693-6)

To this end, there is an obvious need tor further develop-
ment of therapeutic methods. combination preparations and
pharmaceutical compositions »painst hypertension.

I'imasartan, which 15 chemically defined as 2-n-butyl-3-
dimethylaminothiocarbonyl-methyl-6-methyi-3-|[2'-( 1H-
tetrazol-5-yhbiphenyl-4-yljmethyl [pyrimidin-4(311})-one
and has the following structural formula:

IV irnasaizan
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1s an antihypertensive agent ot the angiotensin 1 receptor
blocker (ARB) class and has currently been approved as a
pharmaceutical product under brand name of KANARBE,

According to the randomized double-blind elinical testing
conducted for the comparison of antihypertensive eflects in
patients with mild to moderale essential hvpertension. at a
dose of 60 mg to 120 mg of drugs between Fimasartan potas-
sinm and Losartan which 1s a representative compound ot'the
ARB class, it was demonstrated Ui antihvpertensive ellects
in terms of changes in diastolic blood pressure (DBP) in the
sitting posiion at Week 12 of drug adminisiration were
respectively -11.26=7.53 mmllg for the Fimasanan-treated
groupand -8.56+7.72 mmllg for the Losanan-treated wroup,
relative (0 a baselime, thus showing that antihypertensive
effects after 12- or 24-week administration were higher in
Fimasartan than Losartan (A Randomized, Double-blind.
Losartan-contrelled. Parallel Group Comparison Dose Titra-
tion Clinical Study 1o I'valuate the Antihypertensive I [Hicacy
and Safety ol Fimasartan (BR-A-657.K) 60 mg—-120 my in
Patients with Mild 10 Moderate Essential Hypertension
{Phase 111)}

Amlodipine is a calcium channel blocker (CCB). and
blocks an inflow of caleinm ions w cell membranes of cardiac
and peripheral vascular smooth museles and therefore
directly relaxes vascular smooth muscles 1o exhibit antihy-
pertensive effects, Althougli the action mechanism by which
Amlodipine mitigates angina pectoris has not been {ully
understood, itwas found that the lollowing two action mecha-

» nisms function to relieve ischemic symptoms.

First, Amlodipine dilates peripheral ameries to decrease the
total peripheral resistance (after-load). thus leading 1o
decreased cardiac work, and stabilizes o heart rate to decrease
cardiac energy consumption and oxygzen demand.

Second, it is believed that Amlodipine dilates main coro-
nary arteries and other coronary arterioles of ischemic lesions
and normal regions. Such vasodilation plays a role 1o increase
delivery ol oxygen to myocardial ischemic lesions of patients
with coronary artery convulsion.

Although active rescarch [Ue the treatment of hyperiension
has recently been focused on o combination preparation of
Amlodipine, which is o calcium channel blocker, with o com-
pound belonging Lo the ARB class, such u combination prepa-
rationmay present additional prohlems in some cases, such as
by causing drug-to-drug interaction and increased adverse
side efTeets of individual drugs.

To this end. the inventors ol the present invention have
recognized problems of simple combination preparations of
Amlodipine and ARD cluss compounds and condueted a vari-
cly ofextensive and intensive studies to address the [oregoing
problems. As a result, the present invention has been com-
pleted.

[Related technique|

1 KR TYBY-001 1854 A 1U8Y Aug. 22
. WO 00/16773 1999 Sep. 8
KR 2001-0013626 A 2001 Feb. 26
KR 2001-0079517 & 2001 Aug, 22
KR Z001-0090193 A 2001 Oct. 18

6. KR 2004-0032639 2004 Apr, 17

TR 2010-0048137 2010 May 11

8. Yoo S D et al.. Simulaneous deternumation of fimusar-
tan, a novel antihypertensive agent. and its active metabolite
in rat plasma by liquid chromatography-tandem mass spec-
trometry. Biomed Chromatogr: 2011 Jan. 26. doi:10.1002/
bme. 1592, Epub ahead ol print

950 K S, etal. Ffteet of multiple doses of fimasurtan, an
angiotensin IT receptor antagonist. on the steady-state phat-
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macokinetics ol digoxm in healthy volunteers. fir J Clin
Pharmacol Ther. 2011 May: 49{51:321-327
10. Yu K S et al., The Elfect ol the Newly Developed
Angiotensin Receptor [I Antagonist Fimasartan on the Phar-
macokinetics of Atorvastatin in relation w OXTPIBL in
Healthy Male Volunteers. J Cardiovase Pharmacel, 2011 Jul.

14, (Epub ahead of print)
DISCLOSURE OF THE INVENTION
Technieal Problem

Therefore, the present invention is intended to provide an
antthypertensive phamiaceutical composition which is effec-
tive not only for the prevention, alleviation and trentment of
hypertension, but also for the prevention. alleviation or treat-
ment of complications of hypertension and/or hyperlipi-
demia.

Techmcal Solution

The present invention provides an antilypertensive plir-
maceutical composition containing Fimasartan, a pharma-
ceutically aceeptlable sall thereol. u solvale thereol or
hydrate thereol as an angiotensin 11 receptor blocker; and
Amladipine, an isomer thereof. a pharmacewtically accept-
able salt thereot. o solvate thereol or a hydrate thereof as a
calcium channel blocker,

In the present invention. Fimasartan. & pharmaceutically
acceptable salt thereol, a solvate thercol or a hydrate thereof
may be erystalline or amorphous, Crystalline and/or amor-
phous forms thereof also fall within the scope of the present
invention.

In the present invention. Amlodipine, an 1somer thereof, a
pharmaceutically aceeptable salt thereof, a solvate thereof or
u hydrate thereol may be erysialline or amarphous. Crystal-
line and/oramorphous forms thereatalso [l within the scope
of the present invention

As used herein, the lerm “plarmaceutically acceptable
salt” refers to a salt with an morganic acid. organic acid or
metal, which has been conventionally used i the preparation
of pharmaceutical products by pharmaveucal manulaciur-
ers. Lixamples ofthe inorganic acid include hvdrochloric acid,
hydrobromic acid, sulfuric acid. and phosphoric acid.
Examples of the organic acid include citric acid, acetic acid,
lactic acid, tartaric acid. fumaric acid. formic acid, propionic
acid. oxalic acid. trifluoroacetic acid. methanesultonic acid,
benzenesulfonic acid (besvlate), maleic acid, benzoic acid,
gluconic acid, glyeolic acid. succmic acid, 4-morpho-
lineethanesulfonic acid, camphorsulfonic acid (camsylate),
4-nitrobenzenesulfonic  acid.  hydroxy-v-sulfonic  acid,
d-toluenesulfonic acid, galacturonie acid. embonic acid.
glutamic acid, aspartic acid and adipic acid {adipate).

Examples of the metal include sodium. potassiun. caleium 33

und magnesium.

Inthe present invention, the angiatensin [ receptor blocker
is preferably a Fimasartan potassium salt, hydrochlaride. cal-
cium salt, sullute, adipate, camsylute or besylaw, and more
preferably a Vimasartan potassium salt or Fimasartan potas-
sium tribydrate. These materials are commercially available
or otherwise may be prepared by using o known method (for
example, see Korean Patent Nos. 0354634 and 0521980,

In the present invention, the caleium channel blocker is
preferably an Amlodipine besvlate, sullate, camsylate,
hydrachloride, potassium salt. calcium salt ar adipate, and
more preferably Amlodipine besvlate, These materials are
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commercially available or otherwise may be prepared by
using a known method (for example. see U.S. Pat. No. 4,572,
Y04,

Inthe present invention. the solvent in the “solvate” refers
o a commen organic selvent which has been used in the
preparation of organic compounds. I'xamples of the solvent
include. but are not limited 1o, methanel. ethanel, 1-propanal,
2-propanol. 1-butanol, 2-butancl. l-acetate, acetone. acetic
acid, anisole, tetrahyvdro furan. methyl seetate. ethy] acelate,
propyl acetate, isopropyl acetate, 1sobuty] acetate. n-butyl
acetate, dimethy! sultoxide, pentane. and heptane.

In the present invention. the conlent o *hydrate” und “sol-
vale™ may be ina range of 0.25 10 10 moles relative 10 1 mole
of Fimasartan or Amlodipine. tor example. 0.5 moles. | mole,
1.5 moles, 2 moles, 2.5 moles. 3 moles or 5 moles, bul the
present invention is not limited thereto,

The composition of the present invention may contain an
angiotensin I receptor blocker inan amount 0l 0.5 1o 240 mg,
preferably 50 ta 180 mg. and more preferably 60 to 120 mg.

[urther. the composition of the present invention may con-
tamn a caleium channe] blocker in an amount of 0.1 10 20 mg.
preferably 510 15 mg, and more preferably 5 to 10 mg.

On the other hand. it is known that a conventional high dose
(that is, pharmaccutically aceeptable high dosc/administra-
tion) of these drugs contained in a pharmaceutical composi-
tion 15 a maximum ol 240 mg or less lor Fimasartan and a
maximum of 20 myg or less for Amlodipine. for an ordinary
adult weighing 60 kg.

Throughout the specification. unless atherwise specifically
indicated. the term “pharmaceutical composition™ is intended
to generally cover not only a single dosage form which is
taken or administered at one single dose, such as 1ablet. cap-
sule or injection. but also plural dosage forms which are
administered at two or more divided doses. For example, the
term “pharmaceutical composition containing I'imasartan, a
pharmaceutically acceptable salt thereof, a solvate thereof or
# hvdrate thereol as an angiotensin I receptor blocker: and
Amlodipine, an isomer thereol. o pharmaceutically accept-
able salt thereof, a solvate thereof or o hydrate thereot as a
caleium channel blocker™ is interpreted (o designate nol only
a single dosage form containing these two active ingredients
all together. but also two dosage forms in which each contains
one aetive ingredient, That is, where these two dosuge forms
are simultancously administered or are consecutively admin-

istered at regular intervals and theretore eflective amounts of

two active ingredients contained in cuch ol these dosage
forms coexist in vivo 1o bring about svnergistic effects. these
two dosage forms also fall within the scope of the “pharma-
ceutical composition containing Fimasartan, o pharmaceuti-

o cally acceptable salt thereot, a solvane thereof or a hydrate

thereo!l as an angiotensin 11 receptor blocker; and Amlo-
dipine. an isomer thereof. a pharmaceutically acceptable salt
thereol, a solvate thereot or a hydrate thereof as a calcium
channel blocker™

The composition of the present invention may further con-
tain one or more pharmaceutically aceepluble carrivrs besides
the aforesaid ingredients. 1o be formulated into a variety of
dosage forms for desired applications, Examples of the phar-
maceutically aceeptable carrili include saline, sterile water,
Ringer's solution. buffered physiological saline, dextrose
solution. maltodextrin solution, glveerol. and ethanol. These
materials may be used alone or in any combination thereol, 1T
necessary, other conventional additives may be added such as
antioxidants, butters and bacteriostatic agents.

Further, diluents. dispersants, surlictants, binders and
lubricants may be additonally added 10 prepare injectable
lormulations such us aqueous solutions, suspensions. and

.
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emulsions, or oral formulations such as pills. capsules. gran-
ules, and tablets. Furthermore, the agent may be preferably
formulated into a desired dosage form. depending on diseases
to be treated and ingredients, nsing any appropriate method
known in the art, or the method as disclosed in “Remington’s
Pharmaceutical Sciences. Mack Publishing Co.. Taston. Pa.

The composition of the present invention may be admin-
1stered via oral routes or parenteral routes | for example. intra-
venously, subcutaneously, imtraperitoneally. or locally),
depending on desired applications, The dose of the composi-
tion may vary depending on weight, age. vender. health sta-
tus, and dietary habits of patients, administration times and
routes, excretion rates. and severity of disease. The compo-
sition of the present invention may be admimstered once or
several tmes a day.

The composition of the present invention may he an inject-
able formulation such as ayucous solution. suspension or
emulsion, orunoral lormulation such as pill, capsule. granule
or tablet or in the form of a kit. An orol dosage form is
preferable and a single 1ablet is more preferable.

Further, the composition ol the present invention. due 1o
having an enhanced antihypertensive effect, may be nsed for
the prevention. alleviation or treatment of hypertension, heart
failure, coronary heart discase. ischemic heart discase,
ischemic peripheral vascular disease. hypertensive renal fml-
ure, cerebral upoplexy or arteriosclerosis,

Theretore, the present invention provides a pharmaceutical
compasition for the pravention. alleviation or treatment of
hypertension, heart failure. coronary heart disease. ischemic
heart disease. ischemic periphera] vascular disease, hvperten-
sive renal failure, cerebral apoplexy or arteriosclerosis, con-
taining Fimasartan. o pharmaceutically  acceptable salt
thereof. a solvate thereof or a hydrate thereof as an angio-
tensin Il receptor blocker; and Amlodipine. an isomer thereof.
a pharmaceutically acceptable salt thereo!. a salvate thereof
or a hiydrate thereol as o caleium channel blocker,

Further, the present invention pravides a method for the
prevention. alleviation or treatment of hypertension, heart
lailure, coronary heart discase. ischemic heart disease.
ischemic peripheral vascular discase, hypertensive renal [ail-
ure, cerebral apoplexy or arteriosclerosis. including adminis-
lering a composition containing an effective amount ol
Fimusartan, a pharmaceutically aceeptable sult thereol. a sol-
vate thereol or a hydrate thereol as an angiotensin 11 receptor
blocker: and an effective amount of Amlodipine. an isomer
thereol, o phanmaceutically aceeptuble salt thereoll a solvate
thercof or a hydrate thereof as a caleium channel hlocker w a
mammal, including a human, in need thereat,

The present invention provides a method for preventing or
treating a hyperiension. comprising administering the antihy-
pertensive pharmaceutical composition of the present nven-
tion to a mammal including o human.

I the method for preventing or treating a hypertension of
the present invention, the antihypertensive pharmaceutical
composition is comprised Fimasartan, a pharmaceutically
accepluble salt thereol, a solvate thereol or o hydrate thereol
as an angiotensin Il receptor blacker: and Amlodipine, an
isomer thereof, a pharmaceutically acceptable salt thereof, a
selvate thereol or a hvdrute thereol as o caleium elannel
blocker.

In1 the method for preventing or treating a hypertension of
the present nvention, the sort or content ol cach of the angio-
tensin IT receptor blocker and the caleinm channel blocker is
the same as deseribed above regarding the antihypertensive
pharmaceutical composition of present inveution.

[n the method for preventing or treating a hypertension of
the present invention, the angiotensin [1 receptor blocker is

n

o

4

fitl

[

6

preferably a Fimasaran potassium salt. hvdrochloride, cal-
cium salt. sulfate. adipate, camsylate or besylate and more
prelerubly is a Fimasartan potassium salt.

[n the methed for preventing or treating @ hypertension of

the present invention, the calcium channel blocker is prefer-
ably an Amlodipine hesylare,

In the method for preventing or treating a hypertension of

thie present invention. the content of the angiotensin [ recep-
tor blockeris preferably in the range 00,5 w 240 mg. and the
content of the caleium channel blocker is inthe range 01 0.1 10
20 mg.

Further. the present invention provides a use of a compo-
sition containing an effective amount of Fimasartan. a phar-
maceutically acceptable salt thereof. a solvate thereol or a
hydrate thereol as an angictensin 11 receptor blocker; and an
elfeetive amount of Amlodipine. an isomer thereof, a phar-
maceutically acceptable salt thereofl a solvate thereol or a
hvdrate thereof as a caleium channel blocker, for manufac-
turing a pharmaceutical preparation for the prevention. alle-
viation or treatment of hypertension. heart failure, coronary
heant disease, ischemic heart disease. ischemic peripheral
vascular disease. hypertensive renal lailure, cerebral apo-
plexy or anteriosclervsis,

Advantageous Elfects

The composition of the present invention exhibits dn
enhanced antihy pertensive eflect greater than the simple sum
of antihvpertensive values ol the same doses of individual
active ingredients. Accordingly. the composition of the

. present invention enables the use of individual active ingre-

dients at a content or dose lower than that upon separate use
thereol, and thus can provide more effective tremment or
prevention of hypertension or the like while reducing adverse
side effects due to an overdose of individual aetive ineredi-
ents.

MODE FOR INVENTION

Now. the present invention will be described in more detail
with reference to the fallowing Examples. These examples
are provided only for illustrating the present invention and
should not be construed as limiting the scope and spirit of the

_present inventiol.

EXPERIMENTAL EXAMPLE
Autihypertensive Elleets ol Inventive Composition

This study is intended 10 examine antilypertensive action
ofindividual drugs. For this purpose, test drugs, i.e., Fimasar-
tan potassium tribydrate. Losartan potassium salt, Valsartan,
Amlodipine besylate. a combination ol Fimasartan potassium

tribydrate with Amlodipine besvlate. u combination of [ osa-

rtan potassium salt with Amlodipine besvlate. and a combi-
nation of Valsartan with Amlodipine besylate were repeatedly
and orally administered for 4 weeks o rats with essential
hypertension. Changes in blood pressure. heart rate and body
weight of animals were measured 10 investigate the antihy-
pertensive action by long-term admunistration of individual
drugs. confirm the maintenance degree of effective and stable
blood pressure, and examine the difference between single
administration and combined administration of drugs. In this
manner. the antihypertensive action wis compared and evalu-
ated between the individoal drugs,

(1) Test Matenal and Methud

I Experimental Animals

8-week old male spontancously hyperiensive rais (SHR).
weighing 230 10 250 p. were purchased from Charles River
Japan (CRI). The animals were used in the test, aller being
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subjected to an acclimation period untl the animals were 18
to 19-week old (340 to 380 g} to reach a mean blood pressure
of 160 to 170 mmilg. Animals with a good condition were
selected by minute observation over the acclimation period
prior to the test, and divided into individual 1est groups, each
consisting of § animals (n=R8), Only the selected animals,
from which a rise in bload pressure was confirmed using a
non-invasive blood pressure monitoring system (CODA-6),
were ussigned 10 the test wroup, Through the measurement off
SHR blood pressure priorto application of the main test. SHR
individuals having blood pressure owtside o blood pressure
runge (individuals exhibiting o mean blood pressure below
H40mmHgor above 220 min! g as measured) of nomial SHR
were excluded trom the test.

2 Establishment ol Drug-Treated Groups and Administn-
tien Method

A suitable dose capable of exhibiting a signiticant antihy-
pertensive eflect through o basic test and u preliminary test
was taken as a final dose ol drugs administered 10 experimen-

tal rats in this test. Low. medium and high doses of the drugs 2

according to individual drugs were established in the prelimi-
nary test. Then, based on the test results. a dose capable of
achieving significant lowering of a bloud pressure from the
blood pressure of hypertensive rats prior to administration of

the drugs to a range of 20 10 30 mml Iy alier administration of 2

the drugs (a dose corresponding 1o 20 10 25% of a usual
clinical dosc) was taken as an optimal dose of the single
administration group. On the other hand, based on the review
results from the literature, a dose capuble of showing a stable
antihypertensive action without causing toxicity al 4-week
administration was set for the combination preparation-ad-
ministered group. All the doses referred to those used in the
already performed test. Doses and drug-administered groups
used in the tinal main test are as ollows,

As an ARB compound, Losartan potassiuim sall. Valsarton
and Fimasartan potassium tuihydrate were respectively pur-
chased and used from Zhejiang Huahai Pharmaceutical Co..
Lid. 10 mg/ke of Losartan potassium salt was taken as an L
group. and 10 mg/kg of Valsmtan was taken as a V' group.
With regard (o Fimasartan potassium tibydrae, 3 mg/ky was
takenasan I'] group, and 10 mg/kg was taken as an 1'2 group.

Asacaleum channel blocker. Amlodipine besylate (home-
made by the method deseribed in ULS, Pal. No. 4,572.909)
was used. 0.5 mp/kg of Amlodipine besylate was taken as an
Al group,and a dose ol 1.6 mgrkg was taken as an A2 group.
The test materials and the comparative drugs were cach sus-
pended in 0.5% carboxyvmethyleellulose sodium  salt
(CMC Na, Sigma) prior 1o using. As 1 contral group, 0.5%
CMC alone was administered.

3 Test Method

Administration: Upon carrving owt the administration, the

drug preparation was heated w a suitable temperature of
357 in a water bath. followed by forced aral administra-
ton of § mLikg via a stomach sonde.

Measurement of blood pressure: Blood pressure of rats was

measured as follows, Ruts were restrained and placed in
o heating device which was then heated to a temperanire
of about 407 (based on the temperature of 37° i a
restraiming cage) over 13 minutes, such that the il
blood vessels were engorged, and the bload pressure of
rats was measured using CODA-G equipment that moni-
wrs @ blood pressure by means of the soliware of the
main body througha pairoCenlls attached to the tail. The
nan-invasive blood pressure nieasuring method via
CODA-6 (Kent Svientilic Corporation) enables u long-
term hlood pressure measuring test that should involve
repeated administration ol test materials, which is not

n
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teasible with a direct blood pressure measuring method
through arterial cannulation, such as conventionally
used physiograph or power lab. In order W confirm a
disappearance pattern in response W doses of drugs by
4-week repeated adminisiration and a degree ol recovery
to initial blood pressure, the blood pressure was mea-
sured once a day for T week aller the final adminisirution
was completed.

Changes in blood pressure were confirmed with focusing

" on changes in mean arterial pressure (MAP), and changes in

diastolic and systolic blood pressure. hean rate. and body
weight were used as references lor other changes in the
experimental results,

(2) Results Processing and Statistical Analysis

Statistical analysis of the meusurement values obtamed in
this experiment was carried out using o statistical program
SPSS. For ilems where a sigmificam F value is observed in
one-wiy ANOVA. the comparison was made at significant
levels of p<0.001, 0.01 and 0.0% between the control group
and the experimental groups with a dillerent dose of drugs.

I the 4-week repeated admnistration efficacy test. all of
the groups including the control group exhibited a slight
inerease in budy weight, The body weight tended o decrease
at the early stage of the test. but the maintenance of the body
weight was confirmed afier the middle stage of the test. This
was believed o be o symplom resulting from exposure 1o
stress dunng the indirect blood pressure measurement. such
as heating and restraint, not direct eflects due 1o drugs,

Based on the measured results, kinds and doses of the drugs
adnunistered to the individual drug-ndministered groups. in
conjunction with antihypertensive values obtained in the indi-
vidual drug-administered groups. that is, the antihypertensive
degree over 4 weeks inresponse to the drug administration, as
calculated based on the blood pressure prier to administration
of drugs. are given in Table T below,

TABLE

Antihypertensive dearee tmmilg) with consecuzive $week administrotion

of degs, as compared 1o hloed pressure priot 1o adnunistration

Dirtig-administered groups

(ks and doses of drugs) Mean

Example 1 (F1+ A1) =

Cxample 2 (F2 + A2) -78

Comparative Example 1 =35

{28

Comparatve Example 2 =50 2233
parative Example 340 =i 1256

Compararive FExample 4 (V] =¥ 2802

Cotnparative Example 3 -1 Ll

(Al

Comparative Example 6 =20 1:328

Ay

Comparntive bxample 7 —32 1.268

{L+AD)

Comparative Example 8 -4 2678

(V+Al)

As show in Table 1 above, it can be seen that Comparative
Exumple | exhibited o superior antihypertensive effeet even
with administration ol a dose lower than a usual clinical dose
(usual clinical dose of Fimasartan potassium trilvdrate=60
m. ustal clinical dose ol Losartun potussium sall=50 my.
and usual elinical dose of Valsartan- 80 my), as compared o
Comparative Example 3 and Comparative Example 4,

Further, Examples 1 and 2. which use o combination prepa-
ration of Fimasartan and Amlodipine that is the composition
of the present invention, exhibited an antibypertensive elfect
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greater than a simple sum ofantihypertensive ellfects oblained
when each ingredient alone was administered. For example.
as compared w an antihypertensive value of =13 mmiy for
single administration of 0.5 mg/Kg of Amlodipine besylate
(Comparative I'xample 5) and an antihypertensive value of
=35 mmHy lor single sdministration ol 3 mp/Ky of Fimusar-
tan potassium trihydrate (Comparative Example 1), Example
1 correspending to a combination preparation of hoth drugs
(Amledipine besylate and Fimasartan potassium trihydrate)
exhibited an antihypertensive vaiue of =33 mmHg which
corresponds 1o an enhanced antihypertensive effect greater
than a simple sum of antihypertensive values of two drugs.
This effect is a significant numerical value even upon taking
into consideration a standard error. Further. as compared toan
antthypertensive value of =20 mmHg for single administra-
tion of 1.6 mp/Kg of Amlodipine besylate (Comparative
Lixample 6) and an antihypertensive value of =50 mmbg for
single administration of 10 mg/Kg of Fimasartan potassium
triliydrate (Comparative Example 2). Example 2 correspond-
g to a combination preparation of both drugs exhibited an
antihypertensive value of =75 mmllg which corresponds to
an enhaneed antihypertensive efleet greater than o simple
sum of antihvpertensive values of two drugs. This eltect is
contirmed to be an unexpected remarkable eftect, when cam-
pared with the foregoing results (Comparative Examples 7
and 8) wherem a combination preparation of another ARB
compound and Amlodipine exhibited an antilypertensive

alue smaller than u simple st oFuntihypertensive values of

individual ingredients of the combination preparation.

As described above. since the composition of the present
invention exhibits an antihypertensive effect greater than the
sum ol antihypertensive effects obtained when each active
ingredient alone was administered (synergistic eftect), the
risk ol adverse side ellects due o an overdose of individual
active ingredients can also be greatly reduced by further
decreasing the content of each active ingredient, and incon-
veniences associated with medication of patients upon per-
forming combination therapy ol individual active ingredients
can be solved

PREPARATION EXAMPLE

Preparation of Composition {Tablet) of the Present
lnvention

Ihe composition of the present invention was formulated
into tablets contuining ingredients und contents thereol us
described in Table 2 below. cach ol which is expressed as
Preparation Examples 1w 4,

TARBLIE 2
Prepa- Prepa-
ration ration
Example | Exanple 4
(e § g
Ingredients tahlet) tablets tubletry Lainlet )
Fimasanan il 132402 Gnal| 13202
potassiun
trilvdrate
Amlodipine HAK) [P0 [RR 13N
besylare
[ & el 46 LI ELATH 53
Mueroerystalling L 32 4] a2
cellulese
Crospovidone LN 4 10 20

tn
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TABLF 2-continued

Prepa- Prepa-
racicn il
Example I Exmnple 2 Exsnple 4
gy g L [
Ingredicnts lublet) tithlet ; tblet tihlet)
Hydroxypropylcellulose 1.8 7 fi 7
Magnesium stearare 1.5 3 1.5 3
Iotnd weight/tablet 150 3 L0 M
{ing)
Preparation ol Tablets
Fimasartan potassium tribhyvdrate. Amlodipine besylate,

corn starch, microerystalline cellulose and crospevidone
were placed in a high-speed mixer, followed by mixing. In
addition, hydroxypropvleellulose and purified water (q.s.)
were mixed to prepare a binding solution which waus then
added 1o the high-speed mixer where the pre-mixed powder
was placed, followed by aranulation, The resulting granules
were dried inadrier. The dried granules were sieved through
a No. 20 sieve and magnesium stearate was added therelo,
tellowed by mixing to abtain a final mixture. The final mix-
tre wus compressed int tablets corresponding 1o Prepara-
tion Examples 1 to 4, using a rotary tablet press.

Since maodifications will be apparent to those of skill in this
art, it 15 intended that s invention be limited only by e
scope of the appended claims.

What is claimed is:

L. An antihypertensive pharmaceutical composition, com-
prising:

Fimasartan. a phamaceutically acceptable salt thereof. a
solvate thereol or u hydrate thercol us an angiotensin 11
receptor blocker: and

Amlodipine. anisomer thereoll a pharmaceutically accept-
ablesalt thereoll a solvate thereolor u hydrate thereofas
o caleium channel blocker.

2. The antihypertensive pharmacentical composition of
claim 1, wheremn the angiotensin 11 recepior blocker is o
Fimasartan potassium salt. hydrochloride. calcium salt. sul-
fate. adipate. camsylate or besvlate.

3. The antihypertensive pharmacewtical composition of
claim 2. wherein the angiotensin 11 receptor hlocker is a
Fimasartan potassium salt.

4. The antihypertensive pharmaceutical composition of
claim 1, wherein the angiotensin II receptor blocker is a
Fimasartan potassium trihydrate.

8. The antihyperiensive pharmaceutical composition of
claim 1. wherein the calcium channel blocker is an Amlo-
dipine besylate, sulfate, camsylate, hydrochloride, potassium
salt. calcium salt or adipate.

6. The antihypertensive pharmaceutical composition of
claim 5, wherein the ealcium channel blocker s an Amlo-
dipine hesylate.

7. The antihypertensive pharmaceuticul composition of
claim 1, wherein the amount of the angiotensin [ reeeptor
blocker is in the range of 0.3 10 240 myg, and the amount of'the
caleium channel blocker is in the range of 0.1 1© 20 mg.

8. The untihypertensive pharmuceutical composition of
claim 7. wheren the amount of the angiotensin [1 receptar
blocker is in the range of 50 10 180 mg.

9. The antihyperiensive pharmaccutical composition of
claim 8. wherein the amount of the angiotensin 11 receptor
blocker is in the range of 60 to 120 myg.
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10. The antihypertensive pharmaceutical composition of
claim 7, wherein the amount ofthe caleium channel blocker is
in the range of 510 15 my.

11. The antihypertensive pharmaceutical composition of
claim 10, wherein the amount of the caleium channel blocker
15 10 the range ol 5 to 10 mg.

12. The antihypertensive phanmaceutical composition of
claim 1. wherein the pharmaceutical composition is an oral
dosage lorn.

13, 'The antihypertensive pharmaceutical composition of
claim 12, wherein the dosage lorm is a single tablet,

14. A methed for the alleviation or treatment of ivperten-
sion, heart failure, coronary heart discase. ischemic heart
disease, ischemic peripheral vascular disease, hypertensive
renal failure, cerebral apoplexy or arteriosclerosis. compris-
ing administering simultancously or consecutively toa mam-
mal in need thereot:

Fimasartan, a pharmaccutically acceptable salt thercof. a
salvate thereof or o hydrate thereo! as an angiotensin 11
receptor blocker: and

Amlodipine. an isomer thercol, a pharmuccutically aceept-
able salt thereot, a solvate thereol or o hyvdrate thereol as
a caleium channel blocker.

12
15. A methed for treating a hypertension, comprising
administering o a mammal an antihyvpertensive pharmaceu-
tical composition comprising:

Fimasartan, a phannacewtically acceptable salt thereof, a
salvate thereol or o hydrate thercol as an angiotensin [T
receptor hlocker: and

Amlodipine, an isomer thereof, o pharmaceutically accept-
able salt thereol. a solvate thereo! vr o hydrate thereof as
u caleium channel blocker,

10 16. The method of claim 15, wherein the mammal is a

human.

17. The method ol claim 15, wherein the angiotensin 11
receptor blocker is a Fimasartan potassium salt. hydrochlo-
ride, calcium salt, sulfate, adipate. camsylate or besylate.

15 18, The method of claim 17, wherein the angivtensin 11

receplor blocker is a imasartan potassium salrt,

19. The method of claim 15, wherein the caleinm channel
blocker is an Amlodipine besylate.

20. The method ol claim 15, wherein the amount of the

20 angiatensin [1 receptor blocker is in the range of 0.5 10 240

mg. and the amount of the caleinm chunnel blocker 1s in the
range of 0.1 10 20 mg,

4 + E 4 +
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Technical Field of the Invention
The present invention relates to an antihypertensive pharmaceutical composition.

Background of the Invention

Hypertension is one of the most common cardiovascular diseases. Typically, a
person is diagnosed with hypertension when his/her blood pressure is in a range of
140/90 mmHg. Recently, the incidence of lifestyle-related diseases such as
hypertension has rapidly increased. As hypertension may result in the occurrence of
acute heart diseases or myocardial infarction, there is a continued need for
development of a more effective antihypertensive agent.

According to various clinical trials of antihypertensive agents, it was found that
lowering of blood pressure of hypertensive patients leads to a decrease in mortality
and morbidity of heart diseases or myocardial infarction (Collins R, Peto R,
MacMahon S, Hebert P, Fiebach NH, Eberlein KA, Godwin J, Qizilbash N, Taylor JO,
Hennekens CH, Lancet 1990, 335(8693):827-38). Although a variety of drugs have
been used and administered for the purpose of treating such a clinical condition,
suitable control of blood pressure is not always successful (Waeber B, Brunner HR,
Am. J. Hypertens 1997. 10(7 Pt 2):131S-137S).

Among various applicable administration modes of antihypertensive drugs, a
combination preparation or combination therapy of drugs is one method for achieving
desired therapeutic results. On the other hand, arbitrary selection of various classes of
antihypertensive agents for application of drugs to combination therapy prescription
does not always provide help to achieve a desired blood pressure level in a
hypertensive mammal including a human (MacGregor GA, Markandu ND, Banks RA,
Bayliss I. Roulston JE, Jones JC, Br Med J (Clin Res Ed), 284 (6317): 693-6).

To this end, there is an obvious need for further development of therapeutic
methods, combination preparations and pharmaceutical compositions against
hypertension.

Fimasartan, which is chemically defined as 2-n-butyl-5-
dimethylaminomiocarbonylmethyl-ﬁ-methyl—fi-[[2'-(1I—I—tctrazol-S-yl)biphenyl-ti-y]]-
methyl]pyrimidin-4(3H)-one and has the following structural formula, is an
antihypertensive agent of the angiotensin II receptor blocker (ARB) class and has
currently been approved as a pharmaceutical product under brand name of KANARB.
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[Fimasartan]

According to the randomized double-blind clinical testing conducted for the
comparison of antihypertensive effects in patients with mild to moderate essential
hypertension, at a dose of 60 mg to 120 mg of drugs between Fimasartan potassium
and Losartan which is a representative compound of the ARB class, it was
demonstrated that antihypertensive effects in terms of changes in diastolic blood
pressure (DBP) in the sitting position at Week 12 of drug administration were
respectively -11.26+7.53 mmHg for the Fimasartan-treated group and -8.56+7.72
mmHg for the Losartan-treated group, relative to a baseline, thus showing that
antihypertensive effects after 12- or 24-week administration were higher in Fimasartan
than Losartan (A Randomized, Double-blind, Losartan-controlled, Parallel Group
Comparison Dose Titration Clinical Study to Evaluate the Antihypertensive Efficacy
and Safety of Fimasartan (BR-A-657'K) 60mg ~ 120mg in Patients with Mild to
Moderate Essential Hypertension (Phase IIT)).

Amlodipine is a calcium channel blocker (CCB), and blocks an inflow of
calcium ions to cell membranes of cardiac and peripheral vascular smooth muscles
and therefore directly relaxes vascular smooth muscles to exhibit antihypertensive
effects. Although the action mechanism by which Amlodipine mitigates angina
pectoris has not been fully understood, it was found that the following two action
mechanisms function to relieve ischemic symptoms.

First, Amlodipine dilates peripheral arteries to decrease the total peripheral
resistance (after-load), thus lcading to decreased cardiac work, and stabilizes a heart
rate to decrease cardiac energy consumption and oxygen demand.”

Second, it is believed that Amlodipine dilates main coronary arteries and other
coronary arterioles of ischemic lesions and normal regions. Such vasodilation plays a
role to increase delivery of oxygen to myocardial ischemic lesions of patients with
coronary artery convulsion.

Although active research for the treatment of hypertension has recently been
focused on a combination preparation of Amlodipine, which is a calcium channel
blocker, with a compound belonging to the ARB class, such a combination

8.



13960

preparation may present additional problems in some cases, such as by causing drug-
to-drug interaction and increased adverse side effects of individual drugs.

To this end, the inventors of the present invention have recognized problems of
simple combination preparations of Amlodipine and ARB class compounds and
conducted a variety of extensive and intensive studies to address the foregoing
problems. As a result, the present invention has been completed.

Related technique
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Summary of the Invention

Therefore, the present invention is intended to provide an antihypertensive
pharmaceutical composition which is effective not only for the prevention, alleviation
and treatment of hypertension, but also for the prevention, alleviation or treatment of
complications of hypertension and/or hyperlipidemia.

The present invention provides an antihypertensive pharmaceutical composition
containing Fimasartan, a pharmaceutically acceptable salt thereof, a solvate thereof or
a hydrate thereof as an angiotensin II receptor blocker; and Amlodipine, an isomer
thereof, a pharmaceutically acceptable salt thereof, a solvate thereof or a hydrate
thereof as a calcium channel blocker.
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Detailed Description of the Invention

In the present invention, Fimasartan, a pharmaceutically acceptable salt thereof,
a solvate thereof or a hydrate thereof may be crystalline or amorphous. Crystalline
and/or amorphous forms thereof also fall within the scope of the present invention.

In the present invention, Amlodipine, an isomer thereof, a pharmaceutically
acceptable salt thereof, a solvate thercof or a hydrate thereof may be crystalline or
amorphous. Crystalline and/or amorphous forms thereof also fa!l within the scope of
the present invention.

As used herein, the term “pharmaceutically acceptable salt” refers to a salt with
an inorganic acid, organic acid or metal, which has been conventionally used in the
preparation of pharmaceutical products by pharmaceutical manufacturers. Examples
of the inorganic acid include hydrochloric acid, hydrobromic acid, sulfuric acid, and
phosphoric acid. Examples of the organic acid include citric acid, acetic acid, lactic
acid, tartaric acid, fumaric acid, formic acid, propionic acid, oxalic acid,

trifluoroacetic acid, methanesulfonic acid, benzenesulfonic acid(besylate), maleic acid,

benzoic acid, gluconic acid, glycolic acid, succinic acid, 4-morpholineethanesulfonic
acid, camphorsulfonic acid(camsylate), 4-nitrobenzenesulfonic acid, hydroxy-o-
sulfonic acid, 4-toluenesulfonic acid, galacturonic acid, embonic acid, glutamic acid,
aspartic acid and adipic acid(adipate). Examples of the metal include sodium,
potassium, calcium and magnesium.

In the present invention, the angiotensin II receptor blocker is preferably a

Fimasartan potassium salt, hydrochloride, calcium salt, sulfate, adipate, camsylate or
besylate, and more preferably a Fimasartan potassium salt or Fimasartan potassium
trihydrate. These materials are commercially available or otherwise may be prepared
by using a known method (for example, see Korean Patent Nos. 0354654 and
0521980).

In the present invention, the calcium channel blocker is preferably an
Amlodipine besylate, sulfate, camsylate, hydrochloride, potassium salt. calcium salt or
adipate, and more preferably Amlodipine besylate. These materials are commercially
available or otherwise may be prepared by using a known method (for example, see
US Patent No. 45 72909).

In the present invention, the solvent in the “solvate” refers to a common organic
solvent which has been used in the preparation of organic compounds. Examples of
the solvent include, but are not limited to, methanol, ethanol, 1-propanol, 2-propanol,
1-butanol, 2-butanol, l-acetate, acetone, acetic acid, anisole, tetrahydrofuran, methyl
acetate, ethyl acetate, propyl acetate, isopropyl acetate, isobutyl acetate, n-butyl
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acetate, dimethyl sulfoxide, pentane, and heptane.

In the present invention, the content of “hydrate” and “solvate” may be in a
range of 0.25 to 10 moles relative to 1 mole of Fimasartan or Amlodipine, for example,
0.5 moles, 1 mole, 1.5 moles, 2 moles, 2.5 moles, 3 moles or 5 moles, but the present
invention is not limited thereto.

The composition of the present invention may contain an angiotensin II receptor
blocker in an amount of 0.5 to 240 mg, preferably 50 to 180 mg, and more preferably
60 to 120 mg.

Further, the composition of the present invention may contain a calcium channel
blocker in an amount of 0.1 to 20 mg, preferably 5 to 15 mg, and more preferably 5 to
10 mg.

On the other hand, it is known that a conventional high dose (that is,

pharmaceutically acceptable high dose/administration) of these drugs contained in a
pharmaceutical composition is a maximum of 240 mg or less for Fimasartan and a
maximum of 20 mg or less for Amlodipine, for an ordinary adult weighing 60 kg.

Throughout the specification, unless otherwise specifically indicated, the term
“pharmaceutical composition™ is intended to generally cover not only a single dosage
form which is taken or administered at one single dose, such as tablet, capsule or
injection, but also plural dosage forms which are administered at two or more divided
doses. For example, the term “pharmaceutical composition containing Fimasartan, a
pharmaceutically acceptable salt thereof, a solvate thereof or a hydrate thereof as an
angiotensin Il receptor blocker; and Amlodipine, an isomer thereof, a
pharmaceutically acceptable salt thereof, a solvate thereof or a hydrate thercof as a
calcium channel blocker” is interpreted to designate not only a single dosage form
containing these two active ingredients all together, but also two dosage forms in
which each contains one active ingredient. That is, where these two dosage forms are
simultaneously administered or are consecutively administered at regular intervals and
therefore effective amounts of two active ingredients contained in each of these
dosage forms coexist in vivo to bring about synergistic effects, these two dosage forms
also fall within the scope of the “pharmaceutical composition containing Fimasartan, a
pharmaceutically acceptable salt thereof, a solvate thereof or a hydrate thereof as an
angiotensin  1I receptor blocker; and Amlodipine, an isomer thercof, a
pharmaceutically acceptable salt thereof, a solvate thereof or a hydrate thereof as a
calcium channel blocker”.

The composition of the present invention may further contain one or more
pharmaceutically acceptable carriers besides the aforesaid ingredients, to be
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formulated into a variety of dosage forms for desired applications. Examples of the
pharmaceutically acceptable carrier include saline, sterile water, Ringer’s solution,
buffered physiological saline, dextrose solution, maltodextrin solution, glycerol, and
ethanol. These materials may be used alone or in any combination thereof. If
necessary, other conventional additives may be added such as antioxidants, buffers
and bacteriostatic agents.

Further, diluents, dispersants, surfactants, binders and lubricants may be
additionally added to prepare injectable formulations such s aqueous solutions,
éuspensions, and emulsions, or oral formulations such as pills, capsules, granules, and
tablets. Furthermore, the agent may be preferably formulated into a desired dosage
form, depending on diseases to be treated and ingredients, using any appropriate
method known in the art, or the method as disclosed in “Remington’s Pharmaceutical
Sciences, Mack Publishing Co., Easton, PA.

The composition of the present invention may be administered via oral routes or
parenteral routes (for example, intravenously, subcutaneously, intraperitoneally, or
locally), depending on desired applications. The dose of the composition may vary
depending on weight, age, gender, health status, and dietary habits of patients,
administration times and routes, excretion rates, and severity of disease. The
composition of the present invention may be administered once or several times a day.

The composition of the present invention may be an injectable formulation such

as aqueous solution, suspension or emulsion, or an oral formulation such as pill, .

capsule, granule or tablet or in the form of a kit. An oral dosage form is preferable and
a single tablet is more preferable.

Further, the composition of the present invention, due to having an enhanced
antihypertensive effect, may be used for the prevention, alleviation or treatment of
hypertension, heart failure, coronary heart disease, ischemic heart disease, ischemic
peripheral vascular disease, hypertensive renal failure, cerebral apoplexy or
arteriosclerosis.

Therefore, the present invention provides a pharmaceutical composition for the
prevention, alleviation or treatment of hypertension, heart failure, coronary heart
disease, ischemic heart disease, ischemic peripheral vascular disease, hypertensive
renal failure, cerebral apoplexy or arteriosclerosis, containing Fimasartan, a
pharmaceutically acceptable salt thereof, a solvatc thereof or a hydrate thereof as an
angiotensin I receptor blocker; and Amlodipine, an isomer thereof, a
pharmaceutically acceptable salt thereof, a solvate thereof or a hydrate thereof as a
calcium channel blocker.
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Further, the present invention provides a method for the prevention, alleviation
or treatment of hypertension, heart failure, coronary heart discase, ischemic heart
disease, ischemic peripheral vascular discase, hypertensive renal failure, cerebral
apoplexy or arteriosclerosis, including administering a composition containing an
effective amount of Fimasartan, a pharmaceutically acceptable salt thereof, a solvate
thereof or a hydrate thereof as an angiotensin II receptor blocker; and an effective
amount of Amlodipine, an isomer thereof, a pharmaceutically acceptable salt thereof,
a solvate thereof or a hydrate thereof as a calcium channel blocker to a mammal,
including a human, in need thereof.

The present invention provides a method for preventing or treating a
hypertension, ~comprising administering the antihypertensive pharmaceutical
composition of the present invention to a mammal including a human.

In the method for preventing or treating a hypertension of the present invention,
the antihypertensive pharmaceutical composition is comprised Fimasartan, a
pharmaceutically acceptable salt thereof, a solvate thereof or a hydrate thereof as an
angiotensin 11 receptor blocker; and Amlodipine, an isomer thereof, a
pharmaceutically acceptable salt thereof, a solvate thereof or a_hydrate thereof as a
calcium channel blocker.

In the method for preventing or treating a hypertension of the present invention,
the sort or content of each of the angiotensin II receptor blocker and the calcium
channel blocker is the same as described above regarding the antihypertensive
pharmaceutical composition of present invention.

In the method for preventing or treating a hypertension of the present invention,
the angiotensin II receptor blocker is preferably a Fimasartan potassium salt,
hydrochloride, calcium salt, sulfate, adipate, camsylate or besylate and more
preferably is a Fimasartan potassium salt.

In the method for preventing or treating a hypertension of the present invention,
the calcium channel blocker is preferably an Amlodipine besylate.

In the method for preventing or treating a hypertension of the present invention,

the content of the angiotensin 11 receptor blocker is preferably in the range of 0.5 to
240 mg, and the content of the calcium channel blocker is in the range of 0.1 to 20 mg.

Further, the present invention provides a use of a composition containing an
effective amount ‘of Fimasartan, a pharmaceutically acceptable salt thereof, a solvate
thereof or a hydrate thereof as an angiotensin II receptor blocker; and an effective
amount of Amlodipine, an isomer thereof, a pharmaceutically acceptable salt thereof,
a solvate thereof or a hydrate thereof as a calcium channel blocker, for manufacturing
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a pharmaceutical preparation for the prevention, alleviation or treatment of
hypertension, heart failure, coronary heart disease, ischemic heart disease, ischemic
peripheral vascular disease, hypertensive renal failure, cerebral apoplexy or

arteriosclerosis.

Advantageous Effects

The composition of the present invention exhibits an enhanced antihypertensive
effect greater than the simple sum of antihypertensive values of the same doses of
individual active ingredients. Accordingly, the composition of the present invention
enables the use of individual active ingredients at a content or dose lower than that
upon separate use thereof, and thus can provide more effective treatment or prevention
of hypertension or the like while reducing adverse side effects due to an overdose of

individual active ingredients.

Examples

Now, the present invention will be described in more detail with reference to the
following Examples. These examples are provided only for illustrating the present
invention and should not be construed as limiting the scope and spirit of the present
Invention.

Experimental Example: antihypertensive effects of inventive composition

This study is intended to examine antihypertensive action of individual drugs.

For this purpose, test drugs, i.e., Fimasartan potassium trihydrate, Losartan potassium

salt, Valsartan, Amlodipine besylate, a combination of Fimasartan potassium
trihydrate with Amlodipine besylate, a combination of Losartan potassium salt with
Amlodipine besylate, and a combination of Valsartan with Amlodipine besylate were
repeatedly and orally administered for 4 weeks to rats with essential hypertension.
Changes in blood pressure, heart rate and body weight of animals were measured to
investigate the antihypertensive action by long-term administration of individual drugs,
confirm the maintenance degree of effective and stable blood pressure, and examine
the difference between single administration and combined administration of drugs. In
this manner, the antihypertensive action was compared and evaluated between the
individual drugs.

(1) Test material and method

1. Experimental animals

8-week old male spontaneously hypertensive rats (SHR), weighing 230 to 250 g,
were purchased from Charles River Japan (CRJ). The animals were used in the test,
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after being subjected to an acclimation period until the animals were 18 to 19-week
old (340 to 380 g) to reach a mean blood pressure of 160 to 170 mmHg. Animals with
a good condition were selected by minute observation over the acclimation period
prior to the test, and divided into individual test groups, each consisting of § animals
(n=8). Only the selected animals, from which a rise in blood pressure was confirmed
using a non-invasive blood pressure monitoring system (CODA-6), were assigned to
the test group. Through the measurement of SHR blood pressure prior to application
of the main test, SHR individuals having blood pressure outside a blood pressure
range (individuals exhibiting a mean blood pressure below 140 mmHg or above 220
mmHg as measured) of normal SHR were excluded from the test.
2. Establishment of drug-treated sroups and administration method

A suitable dose capable of exhibiting a significant antihypertensive effect
through a basic test and a preliminary test was taken as a final dose of drugs
administered to experimental rats in this test, Low, medium and high doses of the
drugs according to individual drugs were established in the preliminary test. Then,
based on the test results, a dose capable of achieving significant lowering of a blood
pressure from the blood pressure of hypertensive rats prior to administration of the
drugs to a range of 20 to 50 mmHg after administration of the drugs (a dose
corresponding to 20 to 25% of a usual clinical dose) was taken as an optimal dose of
the single administration group. On the other hand, based on the review results from
the literature, a dose capable of showing a stable antihypertensive action without
causing toxicity at 4-week administration was set for the combination preparation-
administered group. All the doses referred to those used in the already performed test.
Doses and drug-administered groups used in the final main test are as follows.

As an ARB compound, Losartan potassium salt, Valsartan and Fimasartan
potassium trihydrate were respectively purchased and used from Zhejiang Huahai
Pharmaceutical Co., Ltd. 10 mg/kg of Losartan potassium salt was taken as an L
group, and 10 mg/kg of Valsartan was taken as a V group. With regard to Fimasartan
potassium trihydrate, 3 mg/kg was taken as an F1 group, and 10 mg/kg was taken as
an F2 group.

As a calcium channel blocker, Amlodipine besylate (home-made by the method _

described in US Patent No, 4572909) was used. 0.5 mg/kg of Amlodipine besylate
was taken as an A1 group, and a dose of 1.6 mg/kg was taken as an A2 group. The test
materials and the comparative drugs were ecach suspended in 0.5%
carboxymethylcellulose sodium salt (CMC-Na, Sigma) prior to using. As a control
group, 0.5% CMC alone was administered.
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3. Test method
- Administration: Upon carrying out the administration, the drug preparation

was heated to a suitable temperature of 350 in a water bath, followed by forced oral
administration of 5 mL/kg via a stomach sonde.

- Measurement of blood pressure: Blood pressure of rats was measured as
follows. Rats were restrained and placed in a heating device which was then heated to
a temperature of about 4001 (based on the temperature of 3770 in a restraining cage)
over 13 minutes, such that the tail blood vessels were engorged, and the blood
pressure of rats was measured using CODA-6 equipment that monitors a blood
pressure by means of the software of the main body through a pair of cuffs attached to
the tail. The non-invasive blood pressure measuring method via CODA-6 (Kent
Scientific Corporation) enables a long-term blood pressure measuring test that should
involve repeated administration of test materials, which is not feasible with a direct
blood pressure measuring method through arterial cannulation, such as conventionally
used physiograph or power lab. In order to confirm a disappearance pattern in
response to doses of drugs by 4-week repeated administration and a degree of
recovery to initial blood pressure, the blood pressure was measured once a day for 1
week after the final administration was completed.

Changes in blood pressure were confirmed with focusing on changes in mean
arterial pressure (MAP), and changes in diastolic and systolic blood pressure, heart
rate, and body weight were used as references for other changes in the experimental
results.

(2) Results processing and statistical analysis

Statistical analysis of the measurement values obtained in this experiment was
carried out using a statistical program SPSS. For items where a significant F value is
observed in one-way ANOVA, the comparison was made at significant levels of
p<0.001, 0.01 and 0.05 between the control group and the experimental groups with a
different dose of drugs. .

In the 4-week repeated administration efficacy test, all of the groups including
the control group exhibited a slight increase in body weight. The body weight tended
to decrease at the early stage of the test, but the maintenance of the body weight was
confirmed after the middle stage of the test. This was believed to be a symptom
resulting from exposure to stress during the indirect blood pressure measurement, such
as heating and restraint, not direct effects due to drugs.

Based on the measured results, kinds and doses of the drugs administered to the

individual drug-administered groups, in conjunction with antihypertensive values
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obtained in the individual drug-administered groups, that is, the antihypertensive
degree over 4 weeks in response to the drug administration, as calculated based on the
blood pressure prior to administration of drugs, are given in Table 1 below.

[Table 1]

Antihypertensive degree (mmlg) with consecutive 4-week administration of drugs, as
compared to blood pressure prior to administration

Drug-administered groups Mean Standard error
(kinds and doses of drugs)

Example 1 (F1+A1) -35 2.255
Example 2 (F2+A2) -75 2.536
Comparative Example 1 (F1) -35 1375
Comparative Example 2 (F2) -50 2.135
Comparative Example 3 (L) -20 1.256
Comparative Example 4 (V) -32 2.862
Comparative Example 5 (A1) -13 [.105
Comparative Example 6 (A2) -20 1.325
Comparative Example 7 (L+A2) -32 2.268
Comparative Example 8 (V+A2) -46 ‘ 2.675

As shown in Table 1 above, it can be seen that Comparative Example 1
exhibited a superior antihypertensive effect even with administration of a dose lower
than a usual clinical dose (usual clinical dose of Fimasartan potassium trihydrate = 60
mg, usual clinical dose of Losartan potassium salt = 50 mg, and usual clinical dose of
Valsartan = 80 mg), as compared to Comparative Example 3 and Comparative
Example 4.

Further, Examples 1 and 2, which use a combination preparation of Fimasartan
and Amlodipine that is the composition of the present invention, exhibited an
antihypertensive effect greater than a simple sum of antihypertensive effects obtained
when each ingredient alone was administered. For example, as compared to an
antihypertensive valuc of -13 mmHg for single administration of 0.5 mg/Kg of
Amlodipine besylate (Comparative Example 5) and an antihypertensive value of -35

mmHg for single administration of 3 mg/Kg of Fimasartan potassium trihydrate

(Comparative Example 1), Example 1 corresponding to a combination preparation of
both drugs (Amlodipine besylate and Fimasartan potassium trihydrate) exhibited an
antihypertensive value of -55 mmHg which corresponds to an enhanced
antihypertensive effect greater than a simple sum of antihypertensive values of two
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drugs. This effect is a significant numerical value even upon taking into consideration
a standard error. Further, as compared to an antihypertensive value of -20 mmHg for
single administration of 1.6 mg/Kg of Amlodipine besylate (Comparative Example 6)
and an antihypertensive value of -50 mmHg for single administration of 10 mg/Kg of
Fimasartan potassium trihydrate (Comparative Example 2), Example 2 corresponding
to a combination preparation of both drugs exhibited an antihypertensive value of -75
mmHg which corresponds to an enhanced antihypertensive effect greater than a
simple sum of antihypertensive values of two drugs. This effect is confirmed to be an
unexpected remarkable effect, when compared with the foregoing results
(Comparative Examples 7 and 8) wherein a combination preparation of another ARB
compound and Amlodipine exhibited an antihypertensive value smaller than a simple
sum of antihypertensive values of individual ingredients of the combination
preparation.

As described above, since the composition of the present invention exhibits an
antihypertensive effect greater than the sum of antihypertensive effects obtained when
each active ingredient alone was administered (synergistic effect), the risk of adverse
side effects due to an overdose of individual active ingredients can also be greatly
reduced by further decreasing the content of each active ingredient, and
inconveniences associated with medication of patients upon performing combination
therapy of individual active ingredients can be solved.

Preparation Example: Preparation of composition (tablet) of the present

invention
The composition of the present invention was formulated into tablets containing
ingredients and contents thereof as described in Table 2 below, each of which is

expressed as Preparation Examples | to 4.
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[Table 2]
Ingredients Preparation | Preparation Preparation—l_Preparation W
Example | | Example 2 Example 3 | Example 4
(mg/tablet) | (mg/tablet) (mg/tablet) | (mg/tablet)
| Fimasartan potassium trihydrate | 66.01 132.02 66.01 132.02
Amlodipine besylate 6.99 6.99 13.98 13.98
Com starch 46 98.99 39.01 92
Microcrystalline cellulose 16 32 16 32
Crospovidone 10 20 10 20
| Hydroxypropylcellulose 3.5 7 3.5 7
Magnesium stearate L3 3 1.3 3
Total weight/tablet 150 300 150 300
(mg)

<Preparation of tablets>

Fimasartan  potassium trihydrate, Amlodipine  besylate, corn starch,
microcrystalline cellulose and crospovidone were placed in a high-speed mixer,
followed by mixing. In addition, hydroxypropylcellulose and purified water (g.s.)
were mixed to prepare a binding solution which was then added to the high-speed
mixer where the pre-mixed powder was placed, followed by granulation. The resulting
granules were dried in a drier. The dried granules were sieved through a No. 20 sieve
and magnesium stearate was added thereto, followed by mixing to obtain a final
mixture. The final mixture was compressed into tablets corresponding to Preparation
Examples 1 to 4, using a rotary tablet press.
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CLAIMS

1. An antihypertensive pharmaceutical composition, comprising:

Fimasartan, a pharmaceutically acceptable salt thereof, a solvate thereof or a
hydrate thereof as an angiotensin IT receptor blocker; and

Amlodipine, an isomer thereof, a pharmaceutically acceptable salt thereof, a
solvate thereof or a hydrate thereof as a calcium channel blocker.

2. The antihypertensive pharmaceutical composition according to claim 1, wherein the
angiotensin II receptor blocker is a Fimasartan potassium salt, hydrochloride, calcium
salt, sulfate, adipate, camsylate or besylate.

3. The antihypertensive pharmaceutical composition according to claim 2, wherein the
angiotensin II receptor blocker is a Fimasartan potassium salt.

4. The antihypertensive pharmaceutical composition according to claim 1, wherein the

angiotensin II receptor blocker is a Fimasartan potassium trihydrate,
5. The antihypertensive pharmaceutical composition according to claim 1, wherein the
calcium channel blocker is an Amlodipine besylate, sulfate, camsylate, hydrochloride,

potassium salt, calcium salt or adipate.

6. The antihypertensive pharmaceutical composition according to claim 5, wherein the
calcium channel blocker is an Amlodipine besylate.

7. The antihypertensive pharmaceutical composition according to claim 1, wherein the
content of the angiotensin II receptor blocker is in the range of 0.5 to 240 mg, and the

content of the calcium channel blocker is in the range of 0.1 to 20 mg.

8. The antihypertensive pharmaceutical composition according to claim 7, wherein the
content of the angiotensin II receptor blocker is in the range of 50 to 180 mg.

9. The antihypertensive pharmaceutical composition according to claim &, wherein the
content of the angiotensin II receptor blocker is in the range of 60 to 120 mg.

10. The antihypertensive pharmaceutical composition according to claim 7, wherein
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the content of the calcium channel blocker is in the range of 5 to 15 mg.

11. The antihypertensive pharmaceutical composition according to claim 10, wherein
the content of the calcium channel blocker is in the range of 5 to 10 mg.

12. The antihypertensive pharmaceutical composition according to claim 1, wherein

the pharmaceutical composition is an oral dosage form.

13. The antihypertensive pharmaceutical composition according to claim 12, wherein
the dosage form is a single tablet.

14. A pharmaceutical composition for the prevention, alleviation or treatment of
hypertension, heart failure, coronary heart disease, ischemic heart disease, ischemic
peripheral vascular disease, hypertensive renal failure, cerebral apoplexy or
arteriosclerosis, comprising Fimasartan, a pharmaceutically acceptable salt thereof, a
solvate thereof or a hydrate thereof as an angiotensin II receptor blocker; and
Amlodipine, an isomer thereof, a pharmaceutically acceptable salt thereof, a solvate
thereof or a hydrate thereof as a calcium channel blocker.
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