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SOLICITUD

PATENTE DE INVENCION

e 03 -4B164

54_'rfTLJL() "COMPOSICION FARMACEUTICA DE DRONEDARONA PARA ADMINISTRACION

PARENTERAL"

s1. CLASIFICACION INTERNACIONAL __a61& 9/08

71. SOLICITANTE _SANOFI-SYNTHELABO

DOMICILIO __Parts, FRANCIA

72. REPRESENTANTE LEGAL __JOSE ANTONIO LLOREDA

T.P.10.784
Cédigo 231
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(FORMA P 10)



PETITORIO \

i ¢ A penaeia 1 ostis ©
l"dml’ Co o~ ‘ HASICArIOn 1 Rwiblvh  PANDAN rol1os1 n,

SUPERINTENDENC racea LIS BNi-wevh N0 - |
framte 1 Vhi Wi-IEM 73 b deid ALl Iniknin

pepenienciny 0cé IVLIN oE MEVns CRENCIUNES

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL
® SOLICITUD DE:
X Patente de Invencion _ [] patente de Modelo de Utilidad
[0 capituiol. B capitulo il.
@ IDENTIFICACION
Nombre: SANOFI-SYNTHELABOQ
cc. ] w~nT [
18 ce[ ow [
Direccidn: 174 avanue de France, F-75013 .
L Paris, Francla
$0 ‘(:.;I)ANTE Nacionalidad o Domiclllo: Paris, Francia.
Lugar de Constitucion: Francia
Teléfono: 3264270 Fax: 6069701 Niimero
E-mell: Jlicco@lloredacamacho.com
©) Nombre: JOSE ANTONIOLLOREDA | cc. [X N [
REPRESENTANTE| CIroccion: Calle 72 No. 5-83 Piso So. cee [ or [
O APODERADO Cual
Teléfono: 3284270 Fax: 6069701 Nimero 17.159.681 TP 10.784
E-mall: Jiicco@lloredacamacho.com
@ Nombre: BOURRIAGUE-SEVE, Frédérique y BREUL, Thierry.
INVENTOR(ES Direccidn: Le Village, F-34190 Ferrieres les Verreries y 118, avenue F. de Lesseps, F-
(72) 34110 anﬁsnl.ll.
Nacionalldad o Domicllio: FRANCIA

©

PCT (86)
Solicitud Intemacional No. PCT/FR01/03803 Fecha: 10-12-2001
Publicacion Intemacional No. WO 02/47660 A1 Fecha: 20-06-2002

THulo (54) “COMPOSICION FARMACEUTICA DE DRONEDARONA PARA ADMINISTRACION
PARENTERAL”"

@ Claslificaclén Internacional (51) A81K §/08
@ Prioridad (33) Pais de Origen (32) Fecha (31) Némero de Solicitud

s1X] no [] FR 11-12-2000 00/16071

@) Comprobante de Pago No. _02-86,520 y 03-34,135 Fecha: Diciembre 24, 2002 y Mayo 16, 2003




 ® ANEXDS N\

E Comprobante de pago de la tasa de presentacién de la solicitud.

E Documento que acredita la exlistencia y representacion legal cuando el solicitante sea persona juridica.
E Documento de Representacién Legal.

E Documento de ceslén del inventor al solichants o a su causante.
[[] Deciaraciones

I:I Copla de la solicitud internacional. (Resumen, descripcién, reivindicaciones, dibujos)
E Traducclén de la solicitud Intemacional al castellano. (Resumen, descripcion, reivindicaclones)

E Copia del examen preliminar internacional efectuado por la Autoridad Intemacional de Examen Preliminar
(IPEA).

E Traducclon del examen preliminar internacional efectuado por la IPEA.

[(] De ser el caso, copla del contrato de acceso.
De ser o] caso, documento que acredite la licencia o autorizacion de uso de conocimientos tradicionales de
las comunidades Indigenas.

[] Aste Finat 12x12.

D De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el axh‘anjero.,naf.
mismo titular o su causante, relaclonados parclal o totaimente con la invencién de esta solicitud.

D De ser el caso, modificaciones efectuadas a la solicitud intemacional.

Otros: Reporte de Biisqueda Intemacional con su traduccién, Anexos Reporte de Bisqueda Intemacional y
Il

@ FIGURA CARACTERISTICA: \

@_ Soligito la cqpmldirlwlge la m!fanla_._n,-u OMBﬁé TR /
A JOSE ANTON

: : FIRMA: _ e
c.C. 17.159.68_1_ Bta. T.P 10.784




NIT : B800175089-2

RECTEO DFICIAL DE Cada : 02 - 86,50 . - ﬂi

FEEHA : DICIENBRE M DE 2002

Industria y Com rcio
SUPERINTENDENCIA

2.

ooak COHSICHNACION ront

DEPESTTANTE TIF PAEE CUENTA No. PAGE FECHA 7D Ur. PACD

LLIREDA ¥ CTA §. 4 CMNSICHACTIN  BANCD PRFLAR  050-00110-4 313991 w41/2002  149,623,700.00

meee! C O K C EPT O ooom

CANT. REXTIETICO CIRCEFTO TOTAL CIRCEFTE

1 50005-01-01 SOLICITUDES 1 TYRAMITES OE S0L. OF PATEMTE DE IN 378,000.00
i : - L] 370,000,600
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Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador 382 0840
Fax 350 5220
E-mail: info@sic.gov.co
WWW.SIC.gov.Cco
Bogota, D.C., Colombia



MIT : 800175089-2

RECIBO OFICIAL DE CAJA : 03 - 4,135
FECHA t HAYD 14 DE 2003

Bk CONSIGRACTION

DEPOSITANTE TIPD PAED BANCO CUENTA No. PAED FECHA P6D VUr. PRB0
LLOREDR Y CIA S. & CONSIGMACION  BANCO POPULAR  050~00110-4 12129138 16/703/2003 2,830,000,
LLOREDA ¥ CIA 6. A CONSIGNACION  BANCO POPULAR  050-00110-6 IAB19% 1670572003 2,400.00

M CONCEPTO s

CANT. RENTISTICO CONCEPTO TOTAL CONCEPTO
1 50005-01-09 OTROS SERVICIOS DE PROPIEBAD I 998 VALOR CONPLENENTO TARIFA ASO ANTR 22,000,00
TOTAL & s 22,000,00

S0M1  VEINTIDOS MIL PESOS
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El documento que acredita la calidad de REPRESENTANTES
LEGALES en Bogota de los doctores JOSE ANTONIO
LLOREDA y/o GUSTAVO TAMAYO y/o ANGELA MARIA
RESTREPO y/o ALICIA LLOREDA para TODOS LOS
ASUNTOS RELACIONADOS CON LA PROPIEDAD
INDUSTRIAL de la sociedad peticionaria, que faculta a cada
uno de dichos abogados para actuar individualmente, se esta
presentando con esta solicitud. En consecuencia, ruego a
usted reconocer la personeria de cada uno de dichos
Representantes Legales para actuar dentro del presente
expediente, a fin de que cualquiera de ellos pueda intervenir

en cualquier tiempo respecto de la solicitud en él contenida.

Codigo 231



TRADUCCION OFICIAL No 705

TRADUCCION DE UN DOCUMENTO PRESENTADO EN INGLES. PODER DE
REPRESENTACION LEGAL OTORGADO A JOSE ANTONIO LLOREDA Y/O
GUSTAVO TAMAYO Y/O ANGELA MARIA RESTREPO Y/O ALICIA LLOREDA
Y/0 JOSE LLOREDA CAMACHO por SANOFI-SYNTHELABO.

PODER

Dado y firmado el 14 de Agosto, 2001

Firmado: Christophe LELIEUR - Abogado de Marcas

EL NOTARIO DEBE FIRMAR AL RESPALDO

Visto para certificacién de la firma del Sr. Christophe LE
documento adjunto 7

Firmado: (firma ilegible)

Sello en altorrelieve del Notario de Paris Alain Koenig
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SANOFI-SYNTHELABO

Sociedad Anénima con un capital de 1 462 286 436 Euros
Sede social: 174, avenue de France 75013 PARIS
395 030 844 R.C.S. PARIS

SUBDELEGACION DE PODERES

El Director Juridico, debidamente facultado para tal efecto por medio del presente
por delegacién de poderes, a 19 de Mayo de 1999 del Sefior Jean-Francois
DEHECQ, Presidente de la Junta Directiva de la sociedad SANOFI-
SYNTHELABO,

Subdelega a Christophe LELIEUR, Jurista del Departamento de “Marcas”,
empleado del SANOFI-SYNTHELABO GROUPE, sociedad anénima con un capital
de 26 216 578 Euros, con sede social en 174, avenue de France 75013 PARIS —
Francia — habiendo precisado que la sociedad SANOFI-SYNTHELABO GROUPE
es propiedad 100% de la sociedad SANOFI-SYNTHELABO, a fin de que haga uso
de ellos en nombre y por cuenta de la sociedad SANOFI-SYNTHELABO, los
poderes de:

e Requerir del Instituto Nacional de la Propiedad Industrial, o de toda oficina
extranjera nacional 0 supranacional, el depésito y el registro de toda marca,
todo modelo, disefio, sigla, logotipo, y de llevar a cabo
necesarias a efecto de obtener su registro;

[OG3EMES

Ceo nmmmmmcm
) 08 ROGOTA, KASD COWETRA VR LA

documentos, pagar todos los impuestos, retirar todos I@s titdlds, sustituir los
poderes total o parcialimente, y hacer en general todo lo a util para la
ejecucién de la presente delegacion.




APOSTILLA

(Convencién de La Haya del 5 de Octubre 19681)

. Republica Francesa

El presente acto publico

. ha sido firmado por el Sr. KOENIG

. actuando en su condicién de NOTARIO

. lleva el sello del SU OFICINA

CERTIFICADO

. En Parls, el 23 de Agosto, 2001

. Por el Procurador General de la Corte de Apelacidon

. Bajo el No. 55792 /01

. Sello de la Corte de Apelacion de Paris.

y 2

KATIA SALAMANCA TARLRY
TRADUCTORA OFICIAL
RES. MINJUSTICIA 3288 )
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SECRETARIA DEL TRIBUNAL DE COMERCIO DE PARIS
1 QUAI DE CORSE
75181 PARIS CEDEX 04

REFERENCIA 01000998801 / MINITEL

EXTRACTO DEL REGISTRO COPORATIVO
EXTRACTO K®'8

MATRICULA EN EL REGISTRO CORPORATIVO
EN LA FECHA: MAYO 18 1994

NUMERO DE REGISTRO DE COMERCIO:
R.C.S. PARIS B 385 030 844 (1999B00375)
EXTRACTO DE: Julio 18, 2001

EMW
RAZON SOCIAL OWs
SANOFI-SYNTHELABO

FORMA JURIDICA: SOCIEDAD ANONIMA
CON UN CAPITAL DE: 1,462,883,492 EUROS

DIRECCION DE LA SEDE PRINCIPAL
1 74 AVENUE DE FRANCE
75013 PARIS, FRANCIA

Kailh La,id- IR
WQDU(‘ONJ CIl 1L
pIs . MHISTCIA 3709



DURACION DE LA SOCIEDAD: HASTA MAYO 18, 2093
FECHA DE CIERRE DE CUENTAS EL 31 DE DICIEMBRE

CONSTITUCION:

PRESENTACION DEL ACTA: MAYO 17 1994, No. 011745, ANTE EL
REGRISTRADOR DEL TRIBUNAL COMERCIAL DE NANTERRE

PUBLICACION LEGAL: MAYO 12, 1994, LA GAZETTE DU PALAIS

TRANSFERIDO DE NANTERRE

PRESENTACION DEL ACTA EN LA SECRETARIA DE PARIS EL 11 DE ENERO
1999 NUMERO 000450

PUBLICACON LEGAL DE LA NUEVA SEDE: DICIEMBRE 24, 1998 LE
PUBLICATERUR LEGAL.

ADMINISTRACION

PRESIDENTE DE LA JUNTA DIRECTIVA
SR. DEHECQ, JEAN-FRANCOIS oot soms

FECHA NACIMIENTO: ENERO 1, 1840

LUGAR DE NACIMIENTO: 44000 NANTES

PAIS: FRANCIA TR

NACIONALIDAD: FRANCESA , 2 Bamaiki g
Y | e 7 PR

DIRECCION: 28, RUE ADRIEN-MOISAN

78400 CHATOU, FRANCIA

Lo

DIRECTOR
DIRECCION: L'OREAL KATIA SALAMANCA G -
| TRADUCTORA CFiZlal

14, RUE ROYALE RES. MIMIUSTCA 3263



75008 PARIS, FRANCIA

REGISTRO CORPORATIVO DE PARIS No:

REPRESENTADO POR:
FECHA NACIMIENTO:
LUGAR NACIMIENTO:

PAIS:
NACIONALIDAD:
DIRECCION:

R.C.S B632012100

SR. SOMNOTET, MICHEL PIERRE RAOUL
FEBRERO 6, 1940

37110 CHATEAU RENAULT

FRANCIA

FRANCESA

52 AVENUE BOSQUET

75007 PARIS, FRANCIA

FUNCIONARIO EJECUTIVO JEFE & DIRECTOR

FECHA NACIMIENTO:
LUGAR NACIMIENTO:

PAIS:
NACIONALIDAD:
DIRECCION:

DIRECTOR:

FECHA NACIMIENTO:
LUGAR NACIMIENTO:

PAIS:
NACIONALIDAD:
DIRECCION:

SR. GUERIN, HERVE BERNARD LUCIEN
JULIO 4, 1941
RABAT

MARRUECOS
FRANCESA o
17, AVENUE DE MADRID §
92200 NEULLY-SUR-SEINB ARG Ao

SR. BARBIER DE LA SERRE, RENE PAUL

JULIO 3, 1940
22770 LANCIEUX
FRANCIA
FRANCESA

26, RUE BARBET-DE-JOUY

a7

e ——

EAIA SALAMAIE 5
fRADUCIORE LFE -
wS. \'llﬂl"'-.‘”\ 3288



1

75007 PARIS, FRANCIA

DIRECTOR: SR. CASTRES SAINT-MARTIN, PIERRE HENRI
) JOSEPH GUY

FECHA NACIMIENTO: ABRIL 12, 1936

LUGAR NACIMIENTO: 92100 BOULOGNE-BILLANCOURT

PAIS: FRANCIA

NACIONALIDAD: FRANCESA

DIRECCION: 11, RUE DE PORTO-RICHE

92190 MEUDON, FRANCIA

DIRECTOR: ELF AQUITAINE S.A.
DIRECCION: TOUR ELF
2, PLACE DE LA COUPOLE
LA DEFENSE 6

92400 COURBEVOIE, FRANCIA

REGISTRO CORPORATIVO DE NANTERRE No.: s oot S e
R.C.S. B 552120784 " Gua e

REPRESENTADO POR: SR. LEON, JEAN-PAUL EMMAR

FECHA DE NACIMIENTO:  JULIIO 27, 1837 ¥

LUGAR NACIMIENTO: 75018 PARIS 16™ ARRONBISEAIE

PAIS: FRANCIA

NACIONALIDAD: FRANCESA

DIRECCION: 10%%, AVENUE DES GOBHL

75005 PARIS, FRANCIA

KATHA SALAMANCA 0 RBacY

TL% AT O L
LI LR 174 .



DIRECTOR:

FECHA DE NACIMIENTO:

LUGAR NACIMIENTO:
PAIS:
NACIONALIDAD:
DIRECCION:

DIRECTOR:

FECHA DE NACIMIENTO:

LUGAR NACIMIENTO:
PAIS:
NACIONALIDAD:
DIRECCION:

DIRECTOR:

FECHA DE NACIMIENTO:

LUGAR NACIMIENTO:
PAIS:
NACIONALIDAD:
DIRECCION:

DIRECTOR:

FECHA DE NACIMIENTO:

SR. DE GENNES, PIERRE GILLES ROBERT
YVES

OCTUBRE 24, 1932

75016 PARIS 16™ ARRONDISEMENT
FRANCIA

FRANCESA

10, RUE VAUQUELIN

75005 PARIS, FRANCIA

SR. OWEN JONES, LINDSAY HARWOOD
MARZO 17, 1946

WALLASEY

REINO UNIDO

BRITANICA

14, RUE ROYALE

75005 PARIS, FRANCIA

RS BRENGHIENR

SR. WEYMULLER, STANISE
ERNEST :
SEPTIEMBRE 5, 1948
68100 MULHOUSE
FRANCIA

FRANCESA

12, RUE PAUL-VALERY
75005 PARIS, FRANCIA

SR. CASTAIGNE, ROBERT MA

ABRIL 27, 1946
/Zé&/t_

=~ st
KiTiA smmur_n. o7 L3
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LUGAR NACIMIENTO: 52100 ST DIZIER

PAIS: FRANCIA

NACIONALIDAD: FRANCESA

DIRECCION: 8, AVENUE CHARLES DE GAULLE

92100 BOULOGNE BILLANCOURT

DIRECTOR: SR. DESMAREST THIERRY

FECHA DE NACIMIENTO: DICIEMBRE 18, 1945

LUGAR NACIMIENTO: 75012 PARIS, 12™ ARRONDISEMENT
PAIS: FRANCIA

NACIONALIDAD: FRANCESA

DIRECCION: 189 BOULEVARD SAINT GERMAIN

75007 PARIS, FRANCIA

AUDITOR LEGAL TITULAR

ERNST & YOUNG AUDIT S.A.
DIRECCION: 4 RUE AUBER

75008 PARIS, FRANCIA
REGISTRO CORPORATIVO DE PARIS No.:

R.C.S. B344366315

AUDITOR LEGAL TITULAR FATl
BEFEC-PRICE WATERHOU SEsma
DIRECCION: 11, RUE MARGUERITTE
75017 PARIS, FRANCIA
REGISTRO CORPORATIVO DE PARIS No.:
R.C.S. B672006483

2

e ADKLL
KATIA SAIAMAHCA CE &
JRACUCIORA OFICIAL .
RES. MILJUSTICIA 5268




AUDITOR LEGAL SUPLENTE:

FECHA NACIMIENTO:
LUGAR NACIMIENTO:
PAIS:
NACIONALIDAD:
DIRECCION:

AUDITOR LEGAL SUPLENTE:

FECHA NACIMIENTO:
LUGAR NACIMIENTO:
PAIS:
NACIONALIDAD:
DIRECCION:

SR. PERRIN, BRUNO
DICIEMBREE 3, 1955

NUEVA YORK

ESTADOS UNIDOS DE AMERICA
FRANCESA

100, RUE RAYMOND-LOSSERAND
75014 PARIS, FRANCIA

SR. DENIZEAU, JACQUES
OCTUBRE 23, 1949

48 ANGERS

FRANCIA

FRANCESA

11, RUE MARGUERITTE
75017 PARIS, FRANCIA

INFORMACION RELATIVA A LA ACTIVIDAD COMERCIAL: 8

ORIGEN DE LA COMPARNIA:

Al . i1 )
PAI.D ] 'r.nrs- Eac s A

ESTA COMPARNIA, Y LONSFITIIDA,
TRANFIERE SU SEDE

PLACE DE LA
COURBEVOIE, FRANCIA
A PARTIR DE DICIEMBRE 18, 1998, No. DE
REGISTRO ~ CORPORATIVO  ANTERIOR
94802598

’,

A

Rhiik Al AMANCA DE ABREY
' f‘_ l L g
lt ' ‘r““. Iw

pES. MIUS iia 3284



ORIGEN DEL NEGOCIO: ESTABLECIMIENTO

ACTIVIDAD CORPORATIVA: TOMA DE INTERESES Y DE
PARTICIPACIONES EN TODAS LAS
EMPRESAS O SOCIEDADES
ESPECIALMENTE EN LOS SECTORES DE LA
SALUD Y DE LA QUIMICA FINA, DE LA
TERAPEUTICA HUMANA Y ANIMAL, DE LA
NUTRICION Y DE LAS BIOINDUSTRIAS.

DIRECCION DEL ESTABLECIMIENTO PRINCIPAL
174, AVENUE DE FRANCE
75013 PARIS, FRANCIA

COMIENZO DE LA OPERACION MAYO 11, 1994

MODO DE OPERACION ~ DIRECTA 008 ¥GTARO BENTO o bk SmCVLOR

OBSERVACIONES LTS e

FECHA: 11 DE ENERO 1999 { [Paiidumiy e
OBSERVACION No. 81033 N R e
LLA COMPANIA NO MANTIENE NINGURA RCTIVIDAD EN

LA ANTIGUA SEDE PRINCIPAL
M -
FECHA: 16 DE JUNIO 1999 Tc‘%iﬁ'h
OBSERVACION No. 16154 m“.:_’;‘ e GRL
e nilh 3288

10
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COMPANIA QUE PARTICIPO EN LA FUSION:
NOMBRE CORPORATIVO: SANOFI
ESTRUCTURA LEGAL: SOCIEDAD ANOMINA
SEDE PRINCIPAL: 174, AVENUE DE FRANCE
75013 PARIS, FRANCIA
REGISTRO CORPORATIVO DE PARIS No.:
R.C.S. 732 059 332

FECHA: JUNIO 29, 1999
OBSERVACION No. 18854
COMPANIA QUE PARTICIPO EN LA FUSION:
NOMBRE CORPORATIVO: SYNTHELABO

ESTRUCTURA LEGAL: SOCIEDAD ANOMINA

SEDE PRINCIPAL: 22, AVENUE GALILEE
92350 LE PLESSIS-ROBINSON,
FRANCIA

REGISTRO CORPORATIVO DE NANTERRE No.:

R.C.S. B572 140 046
-_ . . ”

PAGINAS.
EL REGISTRADOR,
Firma (en blanco)

DERECHOS DE REGISTRO DEL TRIBUNAL pie e 3283

11

16



L)

(Decreto 86.1098 de Octubre 10, 1986) antes de impuestos: 0.00 FRF
EXTRACTO DE REGISTRO CORPORATIVO

EXTRACTO DE MAYO 31, 2001
0.00% V.A.T.: 0.00 FRF |.E. Total excluidos impuestos: 0.00 FRF

TODA COPIA DEL PRESENTE DOCUMENTO, AUN CERTIFICADA COMO
AUTENTICA Y PRECISA, NO TIENE VALIDEZ

====== FIN DEL EXTRACTO ======

Ylitn

Al EaNCA gE ADREY
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SECRETARIA DEL TRIBUNAL DE COMERCIO DE PARIS
1 QUAI DE CORSE '

75181 PARIS CEDEX 04

REFERENCIA 0100099601 / MINITEL

EXTRACTO DEL REGISTRO COPORATIVO
EXTRACTO K58

MATRICULA EN EL REGISTRO CORPORATIVO

KATIA SALAMARCA DF ARREY
TRAGUTTORA ORI
RES. MURAUSHCA 3288
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APOSTILLA

(Convencién de La Haya del 5 de Octubre 1961)

1. Repiblica Francesa

El presente acto publico

2. ha sido firmado por (nombre ilegible)

3. actuando en su condicién de (ilegible) :".‘.:? i —~
ESE O
=l bk

4. lleva el sello de (legible) SnE ™
E o = 300
o iED %. (W)

CERTIFICADO "R Z—
2
5. En Parls, el 8/10/01
s ROTARKS adxTo (f) i GAGLS]
rotICOriA Comeitt CoN th OmatnLTen sy S
7. Por el Procurador General de la Corte de Ap O[QUE wa TN A LA Vv =
S AGFESRCIRIINSER RS S
it 04 FEB 200 i
8. Bajo ol No. s9147 e AR =
H° PABLO MENDEZJBARAJAS go3= I
. NOTANANE iI>E =
9. Sello de la Corte de Apelacion de Parls. =4

Firm

Firmaglo.:\}_ (firma ilegible)

L]

KATIA SAIAMANCA OF ABREU
T eeemoy QRICIEL

TR SRT [ G W
TRN B P 14

0 Hia3Ishs
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0
SANOFI-SYNTHELABO, a corporation organized

N | ":f a";a_johnnados _— The undersigned,

‘ :NeFl-"S\iNTHELABo una sociedad organ:l—

zada y existente de conformidad con las
leyes de Francia,

con domicilio en
174 avenue de France, 75013 Paris, France

nombramos por el presents a JOSE ANTONIO
LLOREDA, yfo GUSTAVO TAMAYO, y/o ANGELA
MARIA RESTREPO, y/o ALICIA LLOREDA, y/o
JOSE LLOREDA CAMACHO, domiclliados en

" Bogotd, Colombia, con oficinas en dicha ciudad,

Calle 72 No. 5-83, piso 6°., nuestros representantes
jegales y verdaderos en Bogotd, con faculiades para
reclbir notificaciones y nombrar apoderados judiclalas
0 extrajudiciales, con el fin de dar cumplimiento al
parégrafo lo. dal articuio 543 del decreto 410 de

1971.

““Los doctoras JOSE ANTONIO LLOREDA, y/o
GUSTAVO TAMAYO, ylo ANGELA MARIA
RESTREPO,. y/o ALICIA LLOREDA, ylo JOSE
LLOREDA QAMACI-{O o los apoderados que
cualgulera de Ilod,.dealgne. quedan especialments
facultadoa I amos ante las autoridades
colombianas, nla]ram_ms judiciales o de policla,
en lodos los h;imllés' rglativos a la propiedad
industrial, acuyb dfecto’les facuttamos para dar ante
dichas autoridadgs-fodos los pasos necesarios al
objeto indicadd? elevar solicltucdes, declaraciones y
reclamos; formular descripciones, enmiendas,
oposiciones y apelaciones; instaurar cancslaciones y

amparos administrativos; abonar lodos los impuestos .

y cuotas y efectuar todo ofro pago determinado por la
lay; recibir todos los documentos y valores, dando el
descargo respectivo; llenar cualesquiera otros
requistios y tomar, en fin, todas las medidas que
creyeren conducentes al resguardo de nuestros
intereses; y en caso de producirse oposicidn,
pasando log antecedentes a los tribunales, quedan
facutados para tomar intervencibn como
demandantes 0 demandados ante los |ueces que
sean competentes, pudiendo transar, someter a
drbitros, desistlr, parciblr y apelar, con todas las
demds facultades que reaulten necesarias, y por el
presenie declaramos desde ahora vdlido y bueno
cuanto dichos representantes y/o los apoderados que

cualquiera de ellos nombro hicleren en nuestro

beneficio.

Asimismo, facultamos a los doctores JOSE
ANTONIO LLOREDA, y/a GUSTAVO TAMAYQ, vio
ANGELA MARIA RESTREPQ, y/o ALICIA LLOREDA,
y/o JOSE LLOREDA CAMACHO, para sclicltar en la
Oficina de Propledad Industrial la protocollzacién de
este documento y de cualquier poder que cualquiera
de ellos otorgue a nombre nuestro, asi como para
sustitulr al presents.

»

and existing under the lawe of France,
of
174 avenue de France, 75013 Parls, France.

hereby appoint JOSE ANTONIO LLOREDA, and/or
GUSTAVO TAMAYO, andior ANGELA MARIA
RESTREPO, and/or ALICIA LLOREDA, and/or JOSE
LLOREDA CAMAGHO. of Bogota, Colombia, with
offices in sald town, Calls 72 No. 583, Sixth Floor,
our true and legal representatives in Bogotd, with
power 10 recelve notifications and to appoint judicial
or extrajudicial agenis, s0 as to comply with
paragraph 1 of article, 543 of decree 410 of 1971.

Doctors JOSE ANTONIO LLOREDA, and/or
GUSTAVO TAMAYQ, and/or ANGELA MARIA
RESTREPO, and/or ALICIA LLOREDA, and/or JOSE
LLOREDA CAMACHO, or the agents by any one of
them appointed, are especlally empowered to
represent us before the administrative, udicial or
police authorities of Colombia, in all proceedings
pertaining to induatrial property, for which purpose we
authorize them to take before the said authorities all
the necessary steps to the said end; to file petitions,
declarations, claims, cancellations and administrative
Injunction proceedings; to draw up specliications; to
make amendments, oppositions and appeals, to pay
all Instaliments and effect all other payments
prescribed by law; to receive proper receipts, to
comply with all other requirements and, In short, to
take all those measures which they may deem f{it for
the protection of our interests, and In cast, of
opposition, where Iho pmcaedinga be passed over to

apply for protocollzation of this document and of any
power of attomay by any one of them conferred in our
name, before the Office of Industrial Property, as well
as to substitute those presents.

fvan and signed this Tuesday August 14", 2001

Christophe LELIEUR - Trademark Lawyer

NOTARY SHOULD EXECUTE OTHER SIDE
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SANOFI-SYNTHELABO
Suciété Anonyme au capital de I 462 286 436 €
Siége social : 174, avenue de France 75013 PARIS
395 030 844 R.C.S. PARIS

SUBDELEGATION DE POUVOIRS

Directeur Juridique, diiment habilité & Ieffet des présentes par délégation de pouvoirs en date du
19 mai 1999 de Monsieur Jean-Frangois DEHECQ, Président du conseil d’administration de la
société SANOFI-SYNTHELABO,

subdélégue & Christophe LELIEUR, Juriste au Département « Marques», selariéf de la
SANOFI-SYNTHELABO GROUPE, société anonyme au capitel de 26 216 576 Euros, ayant son
sitge social 174, avenue de France 75013 PARIS — Prance - étant précisé que la société
SANOFI-SYNTHELABO GROUPE est détenue & 100 % par la société SANOFI-SYNTHELABO,
afin qu'll en fasse usage au nom et pour le ccunpte de 1a société SANOFI-SYNTHELABO, les
pouvoirs de ;

« requérir de I'Institut National de la Propriété Industrielle, ou de tout office ou buresu étranger
national ou supranational, l¢ dépdt et I'enregistrement de toute marque, tout modéle, dessin,
sigle, logotype, et effectuer toutes les formalités nicessaires 4 I'effet d'obtenir leur
enregistrement ; I ——

marques et modéles, y compris notamment la procédure T Ry e ; 7 ¥ les
formalités nécessaires a I'effet d’assurer le maintien en vigugu ﬁ;; ' 38fens
retrait desdits marques et modéles, 3 '-'-i S -;.,ﬁ

| r : . ?:':,.;.!
] jt}tes $ faxes,
-' A tout ce qui est

(8 - T

Et, en conséquence, présenter toutes requétes, signer et approu
retirer tous titres, substituer tout ou partis des présents pouvoi
utile pour I'exécution de la présente déléggtion.

4



GR'_FFE DU TRIBUNAL:<DE COMMERCE DE PARIS 1384
..~ "1 QUAL DE CORSE

- “75181 PARIS CEDEX 04
. REFERENCE 0100157943/ MINITEL

EXTRAIT KBIS

IMMATRICULATION AU REGISTRE DU COMMERCE ET DES SOCIETES
EN DATE DU : 18 MAT 1994
NUMERO DE REGISTRE DU COMMERCE :
R.C.S. PARIS B 395 030 844 (1999B00375)
EXTRAIT AU : 09 SEPTEMBRE 2001

RENSEIGNEMENTS RELATIFS A LA PERSONNE

RAISON SOCTALE (DENOMINATION) - SIGLE
SANOFI-SYNTHELABO

FORME JURIDIQUE : SOCIETE ANONYME
AU CAPITAL DE 1.462.883.492 EUR

ADRESSE DU SIEGE
174 AVE DE FRANCE 75013 PARIS

DUREE DE LA SOCIETE : JUSQU'AU 18 MAI 2093
DATE D'ARRETE DES COMPTES LE 31 DECEMBRE

CONSTITUTION
DEPOT DE L'ACTE : LE 17 MAI 1994 NUMERO 011745 AU GREFFE DU

TRIBUNAL DE NANTERRE %
PUBLICATION : JOURNAL LA GAZETTE DU PALAIS DU 12 MAI 1994 B

TRANSFERT DE NANTERRE R

DEPOT D'ACTE AU GREFFE DE PARIS LE 11 JANVIER 1999 NUMERO 000450
PUBLICATION AU GREFFE DU NOUVEAU SIEGE : JOURNAL LE PUBLICATEUR
LEGAL DU 24 DECEMBRE 1998

ADMINYSTRATION

PRESIDENT DU CONSEIL D'ADMINISTRATION MONSIEUR DEHECQ JEAN-FRANCDIS
NECE) LE 01 JANVIER 1940 COMMUNE DE’ NAISSANCE NANTES 44000 PAYS -
FRANCE
NATIONALITE FRANCAISE
28 R ADRIEN MOISANT 78400 CHATOU

ADMINISTRATEUR L'OREAL
14 R ROYALE 75008 PARIS
NO RCS PARIS 8632012100
REPRESENTEE PAR :
MONSIEUR SOMNOLET MICHEL PIERRE RAOUL NE(E) LE 06 02 194G ".
CHATEAU RENAULT 37110 PAYS FRANCE NATIONALITE FRANCAISE OfF

I _'-'.‘ -
52 AV BOSQUET 75007 PARIS J AL

le moi "ORIGINAL" ci- dessus S|gn|f|e que vous étes en présence d un onglnal emanant du greffe

RIAFRIF NATIINALE 4fFURITT
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1999800375 REFERENCE 0100157943
EXTRAIT KBIS
EXTRALIT AU 09 SEPTEMBRE 2001

ADMINISTRATEUR MONSIEUR GUERIN HERVE BERNARD LUCIEN
NE(E) LE 04 JUILLET 1941 COMMUNE DE NAISSANCE RABAT PAYS MAROC
NATIONALITE FRANCAISE
17 AV DE MADRID 92200 NEUILLY SUR SEINE

ADMINISTRATEUR MONSIEUR BARBIER DE LA SERRE RENE PAUL
NE(E) LE 03 JUILLET 1540 COMMUNE DE NAISSANCE LANCIEUX 22770 PAYS
FRANCE
NATIONALITE FRANCAISE
26 R BARBET DE JOUY 75007 PARIS

ADMINISTRATEUR MONSIEUR CASTRES SAINT MARTIN PIERRE HENRI JOSEPH GUY
NE(E) LE 12 AVRIL 1936 COMMUNE DE NAISSANCE BOULOGNE BILLANCOURT
92100 PAYS FRANCE
NATIONALITE FRANCAISE
11 R DE PORTO RICHE 92190 MEUDON

ADMINISTRATEUR ELF AQUITAINE - SA
TOUR ELF - 2 PCE DE LA COUPOLE LA DEFENSE 6 92400 COURBEVOIE
NO RCS NANTERRE B552120784
REPRESENTEE PAR
MONSIEUR LEON JEAN PAUL EMMANUEL NE(E) LE 27 07 1937 A PARIS 75015
ARRONDISSEMENT 16 PAYS FRANCE NATIONALITE FRANCAISE DEMEURANT 10
BIS AVENUE DES GOBELINS 75005 PARIS

ADMINISTRATEUR -MONSIEUR DE GENNES PIERRE GILLES ROBERT YVES
NE(E) LE 24 OCTOBRE 1932 COMMUNE DE NAISSANCE PARIS 75016
ARRONDISSEMENT 16 PAYS FRANCE
NATIONALITE FRANCAISE
10 R VAUQUELIN 75005 PARIS

ADMINISTRATEUR MONSIEUR OWEN JONES LINDSAY HARWOOD
NECE) LE 17 MARS 1946 COMMUNE DE NATISSANCE WALLASEY PAYS
ROYAUME-UNI
NATIONALITE ROYAUME UNI
14 R ROYALE 75008 PARIS

ADMINISTRATEUR MONSIEUR WEYMULLER STANISLAS BRUNO HENRI ERNRS
NE(E) LE 05 SEPTEMBRE 1948 COMMUNE DE NAISSANCE MULHOUSESfBIM
PAYS FRANCE m&cu‘llﬂlum
NATIONALITE FRANCAISE " Olllﬂillllﬁl!.:m
2 PCE DE LA COUPOLE 92400 COURBEVOIE )

ADMINISTRATEUR MONSIEUR CASTAIGNE ROBERT MARIE PALL e
NECE) LE 27 AVRIL 1946 COMMUNE DE NAISSANCE ST DIZIER 52U00fA: _m i)
FRANCE T B gk
NATIONALITE FRANCAISE N . 0“4.':3::3_1 .
2 PCE DE LA COUPOLE 92400 COURBECOIE i i Sl

ADMINISTRATEUR MONSIEUR DESMAREST THIERRY.
NECE) LE 18 DECEMBRE 1945 COMMUNE DE NAISSANCE PARIS 75012
ARRONDISSEMENT 12 PAYS FRANCE

Le mot "ORIGINAL" ci-dessus sugnlflé que vous &tes en présence d'un ongmal émanant du greﬂe
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" R.C.S. PARIS B 395 030 844 1386
. . . 1999800375 REFERENCE 0100157943

EXTRAIT KBIS
EXTRAIT AU 09 SEPTEMBRE 2001

NATIONALITE FRANCAISE
2 PL DE LA CQOUPOLE 92400 COURBEVODIE

COMMISSAIRE AUX COMPTES TITULAIRE ERNST & YOUNG AUDIT
4 R AUBER 75009 PARIS
NO RCS PARIS B344366315

COMMISSAIRE AUX COMPTES TITULAIRE BEFEC - PRICE WATERHOUSE
11 RUE MARQUERITTE 75017 PARIS
NO RCS PARIS B672006483

COMMISSAIRE ALUX COMPTES SUPPLEANT MONSIEUR PERRIN BRUNO
NE(E) LE 03 DECEMBRE 1955 COMMUNE DE NAISSANCE NEW YORK PAYS
ETATS-UNIS D'AMERIQUE
NATIONALITE FRANCAISE
100 R RAYMOND LOSSERAND 75014 PARIS

COMMISSAIRE AUX COMPTES SUPPLEANT MONSIEUR COLL PIERRE
NE(E) LE 15 DECEMBRE 1954 COMMUNE DE NAISSANCE OUAGADOUGOU PAYS
BURKINA FASO
NATIONALTTE FRANCAISE
11 R MARGUERITTE 75017 PARIS

RENSEIGNEMENTS RELATIFS A L'ACTIVITE COMMERCIALE :

ORIGINE DE LA SOCIETE : CETTE SOCIETE ,DEJA CONSTITUEE, 'mmsren:-:
SON SIEGE DE 2 PL DE LA COUPOLE 92400 COURBEVDIE
A COMPTER DU 18 DECEMBRE 1998 ANCIEN N» RCS.94B02598

ORTGINE DU FONDS : CREATION D'UN FONDS DE COMMERCE

ACTIVITE : ACTIVITE DE PRISES D'INTERETS ET DE PARTICIPATIONS DANS
TOUTES ENTREPRISES OU SOCIETES NOTAMMENT DES SECTEURS DE LA SANTE"
ET DE LA CHIMIE FINE, DE LA THERAPEUTIQUE HUMATINE ET ANIMALE, DE
LA NUTRITION ET DES BIOS INDUSTRIES

ADRESSE DU PRINCIPAL ETABLISSEMENT
174 AVE DE FRANCE 75013 PARIS

DEBUT D'EXPLOITATION LE 11 MAI 1994

MODE D'EXPLOITATION : EXPLOITATION DIRECTE
OBSERVATIONS

DATE : 11 JANVIER 1999

NUMERO DE L'OBSERVATION : 81033
LA SOCIETE NE CONSERVE AUCUNE ACTIVITE A SON ANCIEN SIEGE

DATE : 16 JUIN 1999
NUMERO DE L'OBSERVATION : 16154
SOCIETE AYANT PARTICIPE A L'OPERATION DE FUSION : DENOMINA
SANOFI FORME JURIDIQUE SOCIETE ANONYME SIEGE SOCIAL 174 AVENUE DE

PAGE 03

Le: mot "ORIGINAL" cn-dessus 5|gn|fle que vous étes en présence d’ un ongmal émanant du greffé
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el ey e - R.C.5. PARIS B8 395 030 844
LI ' . ' . \ 1999B00375 REFERENCE 0100157943

. EXTRAIT KBIS
EXTRAIT AU 09 SEPTEMBRE 2001
FRANCE 75013 PARIS RCS 732 059 332 RCS PARIS

DATE : 29 JUIN 1999
NUMERO DE L'OBSERVATION : 18854
SOCIETE AYANT PARTICIPE A L'OPERATION DE FUSION : DENOMINATION
SYNTHELABO FORME JURIDIQUE SOCIETE ANONYME SIEGE SOCIAL 22 AVENUE
GALILEE 92350 LE PLESSIS ROBINSON RCS NANTERRE : 8 572 140 945

DATE : 27 JUIN 2001
NUMERO DE L'OBSERVATION : 15912
SOCIETE AYANT PARTICIPE A L'OPERATION DE FUSION : DENOMINATION
LABORATOIRES SYNTHELABO FORME JURIDIQUE SOCIETE ANONYME SIEGE
SOCTAL 22 AVENUE GALILEE 92350 NANTERRE RCS B 397 855 750

EXTRAIT DELIVRE A PARIS LE 11 SEPTEMBRE 2001 SUR 04 PAGES .
LE GREFFIER ,
DROITS D : DU 10 OCTOBRE 1986 ) : H.T 0,00 F
T.V.A. 0,00 X : 0,00 F -SOIT TTC 0,00 F

TOUTE REPRODUCTION MEME CERTIFIEE CONFORME, DU PRESENT EXTRAIT, EST SANS VALEUR.

FIN DE L'EXTRAIT

PAGE 04
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TRATADO DE COOPERACION DE PATENTES

PCT
REPORTE DE BUSQUEDA INTERNACIONAL

(PCT Articulo 18 y Reglas 43 y 44)
Registro ; - agente PARA FUTURAS ver Notificacidn o Transmisién del Reporis do Bisqueda Internacional
1214mmn del solcieate o ACCIONES  (Forma PCT/ISA/220) axi como, donde aplique, el ftem 5 a continuacion,
Solicitud internacional No. Fecha de registro internacional {dio/mes/afo) | Fecha de Prioridad (Primems) (dia/mes/afio)
PCT/FR 01/03903 10/1272001 11/12/2000
Solicimnte
SANOFI-SYNTHELABO

Este Reporte de Bisqueda [ntemnacional ha sido prepamdeo por esta Autoridad de Bisqueda Intemacional y es transmitido al solieitante
Segiin ¢l Articulo 18. Una copia scnd tranamitida a 1a Oficina Internacional.

Este de Bisquedn Intemacional consts de un total de __3_ hojas.
También catd acompafiado de una copia de cada documento téenico anterior citado en este reporte.

1. Bases del reporte

a Respecto al lenguaje, 1a bisqueda internacional se Tlevd a cabo segin 1a solicitud internacional en el lenguaje en ¢l cual se presentd,
B menos que se indique de otro modo en este {tem.

D I tisqueda internacional se flevéd a cabo segiin ks traduccion de Ia solicitud internacional proporcionsds s este
Autoridad (Regla 23.1()).

b. Respecto a una secuencia de dcldo nucleftido y/o amine revelado en Ia solicitud internacional, la tisqueda intemacional
¢ llevd s cabo segiin Ia lista de la secuencia:

contenido en In solicitud internacional en forma escrite.

prescatada junto con la solicitud intermacional en forma legible por computador,
proparcionada subsiguienternente a esta Autoridad en forma escrita

proporcionada subsiguientemente a esta Autoridad en forma legible por computador.

se ha proporcionado 1a afinmacidn de que el listado da secuencins escrito proporcionado subsiguientemente no va mis allide ln
revelacitm en Ia solicitud intemacional seglin se presentd.

s¢ ha proparcionado 1a afirmacién de que la informacién registmda en forma legible par computadar es idéntica al listado de In
secuencia escrite

el

{ oo o ooooo

E

Clertas relvindicaciones no pudieron locallzarse (Ver Casilla I).

b

Falia onidad de Invencidn (ver Casilla II).

>

E El texto 3 aprobado segin lo presenta ¢l solicitante.
Esta Autoridad ha cstablecido que el texto se lea asi:
5. Respecto al resumen,

E El texto es aprobado segiin lo presenta el solicitante.
Estz Autoridad ha establecido el texta de acuerdo con Ia Norma 38.2(b), segiin aparece en €l Recuadro 111, El solicitante puede, un
mes después do 1a fecha de haber enviado por correo esto reporte de bisqueda intermacional, presentar comentarios u esta Autoridad.

6. La figura de los dibajos que sc publicerd con €l resumen s In Figura No.
D como lo sugirld el solicitante. D Ninguna de Ins figuras.

ponque ¢l solicitante no sugirié una figure.
porque esta figur caracteriza mejor a 1s inveneidn,

“Farmm PCT/ISA/210 (primers. hoja) (ulio 1999)
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REPORTE DE BUSQUEDA INTERNACIONAL

Solicitud Internacional No.
PCT/FR 01/03503

A. CLASIFICACION DE MATERIA
CIBT A6IK9/0B  AG61K47/12 A61K47/40

B. CAMPOS BUSCADOS

Segyin Ia Clasificacién de Patentes intemacional (CPI) o segin 1 clasificacién nacional y ks CP1

ClB 7 A61K

Documentacién rénima buscada (sistema de clasificaciin seguido de simbolos de clasificacion)

[ Documentacidn buscada fuers de documentacion minima hasta dande dichos docmentos se incluyan en los campos buscados

Basc dc datos clectrinica consultaca durante la bisqueda internacional (nombvre de In base de datos y, donde sea prictico, buscar términas usdos)
EPO-Internal, WP] Data, PAJ, BIOSIS, EMBASE, MEDLINE, CHEM ABS Data

C. DOCUMENTOS CONSIDERADOS RELEVANTES

Categoris *

Ciwcion de docurmento, con indicasidn, donde sea apropindo, de los textos relevantes

Relevante a bs reivindicacidn No.

Noviembre 16 de 1999 (1999-11-16)
columna 6, linea 24 - linea 49
columma 7, linea 45 - linea 65

intravenosa”

vol. 33, no. 2, 1999, piginag 212-222,
XP001024499
pigina 213, columna 2, linea 44 - linea 62

o

A US 5985915 A (MUNOZ ALAIN ET AL)

JOURNAL OF CARDIOVASCULAR PHARMACOLOGY,

1-19

A VERDUYN SC; VOS MA; LEUNISSEN HD: 1-19
*Evaluacién de log efectos electrofisioldgicos agudos de Dronedarona

IE En el reeuadro C se enumeran mis documentos.

E En el anexo se enumeran miembros de Ia familia de patentes.

© Categorias especiales de documentos citados:

‘A’ documeno que define el esindo general de In téemica el cuml no se
considern de relevancia particular

‘E' documenio anterior pero publicado en o despuds de la fecha de
presentacidn internaciona)

‘L’ documentio que puede errojar dudas sobre reivindicaciones de
pricridad o que pe cits pars establecer In fecha de publicacidn da otra
citacidn u otra raxbn especinl (segiin se especifica)

‘Y documento que s refiere & une revelacion oml, uso, exhibicidn u
otros medios

P dacumento publicado antes de ln fecha de presentecion internacional
ués de |s fecha de prioridad reivindicada

T documento posterior publicado después de In fecha de presentacion
internacional o fecha de prioridad y que no esth en eonflicts con 1a
solicitud pero citado pars entender el principio o teoria que sustenta
In invencién

‘X" documento de relevancia particular; ka invencidn reivindicada no
puede congiderarse nueva o no puede considerarse que comprende
um paso mvenlive cuando el documento s¢ toma solo

"Y' docurnento de relevancis particular; In invencidn reivindicada no
pusde congiderarse que comprende tn paso inventive cusndo el
documento se combins con uno o mis documentos, sienda dicha
cambinacidn obvia pars una persona experiz en la téonica

‘&' documento miembro de la misma familia de patentes

Fecha de la terminucién real de la Wisqueda intemacional

Abril 17 de 2002

Fecha d¢ envio por commeo del reporto de bliaqueds internacional
24/04/2002

Nombre y direccion de comeo de ISA/US
Patent Office, P.B. 5818 Patentlaan 2
NL-2280 HV Rijswijk
Tel. No. (+31-70) 340-2040, Tx. 31 651 epo ni,
FaxNo.' (+31-70) 340-3016

Funcionsrio sutorizado

Muller, S

“Forma FCT 18A 210 (ssgunds hega) (Julio 1992)
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Solicitud Internacional No.
REPORTE DE BUSQUEDA INTERNACIONAL PCT/FR 01/03903
C. (Continuacidn) DOCUMEBNTOS CONSIDERADOS RELBVANTES
[ Categoria ® Citacion de documento, con indicacion, donde sca spropiado. de Joa textos relevantes Relevants u Ia reivindicacién No.
A MANNING A; THISSE V; HODEIGE D: "SR33589, como un nucvo agente 1-19
entiarritmia tipo-amiadarona®
JOURNAL OF CARDIOVASCULAR PHARMACOLOGY,
Vol. 25, no. 2, 1995, péiginas 252-261,
XP001024497
pégina 253, columna 2, linea | - linea 18
Forma PCI/IBA/210 (aontimuscién de Ia Ioja segunda) (Tulio 1992)



REPORTE DE BUSQUEDA INTERNACIONAL Solicitud Internacional No.
Informe sobre miembros de familia de patentes PCT/FR 01/03903
Documento de
patente citado en el Fecha de publicacién -"mb::‘" :: :.m hl Idul ““
reporte de biisqueda paten i n
US 5985915 A 16-11-1999 FR 2746013 Al 19-09-1997
AU 719358 B2  04-05-2000
AU 2296297 A 10-10-1997
CA 2249481 Al 25-09-1997
CN 1213965 A 14-04-1999
EP 0796617 Al 24-09-1997
WO 9734597 Al 25-09-1997
HU 9902580 A2 28-05-2001
JP 3253092 B2  04-02-2002
JP 11507063 T 22-06-1999
NO 984299 A 17-11-1998
ZA 9702340 A 18-09-1998

Farma PCT 18A 210 (anexo familia de patentes) (Julis 1993)
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TRAITE DE COOPERATION EN MATIERE DE BREVETS

Expéditeur : L'ADMINISTRATION CHARGEE DE
LA RECHERCHE INTERNATIONALE PCT

Destinatakre
° NOTIFICATION DE TRANSMISSION DU
A SN T AR o Lemaitre RAPPORT DE RECHERCHE INTERNATIONALE

E
174 Avenue de France 24 A OU DE LA DECLARATION
FR-75013 PARIS

R,
FRANCE e

(régle 44.1 du PCT)
Dats d expédition o
Rétérence du dossler du déposant ou du mandataie POUR SUITE A DONNER
1214/m . voir las paragraphet 1 et 4 cl-aprbs
Demands inlemationale n* Dale du dépdt inemetional
PCT/FR 01/ 03903 fourknais/annde)  10/12/2001
Dépoaant

SANOF I-SYNTHELABO

1. m I est notiflé au dépoaant que e rapport de recherche intemationale a ébé &tabl et lul est tranemis ci-joint

Ddpit de modifications et d’'une déclarstion ssion Particle 19:
Le déposant peut, il e souhatts, mocifier les revendications de la demande Intemationale (voir la régie 48):

Quand? Le déial dans lequel lea modifications doivent &tre dépoedes est de deux mols & compier da la date de
transmission du rapport de recherche Intemationale ; pour plua de préciaions, volr cepandant les noiss
figurant eur 1a feullle d’'accompagnement.

ou? Directement auprds du Bureau Iniemational de FOMPI
34, chamin das Colombetiss
1211 Gendve 20, Sulsse
n® da tdlécoplaur: (41-22)740.14.95

Pour des Instructions plus détalliées, voir las notes sur la feullle ;facmmpmamam.

2 1 est notifié au déposant qu'l ne sera pas éiabll de rapport da recherche imemedtionale st la déciaration A cet effet, prévue
a Particle 17.2)a), est franamise ci-joint.

3. D En ce qul concemne la réserve pouvant 8tre formulde, conformément  la ragle 40.2, & Pégard du palsmeant d'une ou
de plusieurs taxes addiionnallas, Il est notiflé au déposant que

D 1a résaive ainsl que la décision y relative ont é tranamisss au Bureau Intermnatonal en méme temps que Ia requiie

gmtmﬁmtmquﬂemmmmawucbladiddmmquesﬂonmmmmsmm

D la rdserve n'a encore falt Fobjet d’'aucune déclslon; dia qu'une déclaion aura été prise, le déposant en sera aviss.

4. Mosure{s) consdcutive(s) : Il est rappelé au déposant ce qul sult:

Pou aprda Fexpiration d'un délal de ‘18 mols & compter de |a date de priorité, la demande intemationale sera publida par le
Bureau International. S la déposant souhala dviter ou différer la publication, I doit faine parvenir au Bursau inemational
une déclaration de reiralt de la demanda Intemnationale, ou de la revendication de priorits, conformédémaent aux rdgias
80bis.1 et 80bIs.3, respectivament, avant Fachévement de la préparation techniqua de la publication Intematonale.

Dane un déial de 19 mols & compler de la date de prioritd, le ddposant doit présentsr la demande d'examen préiminaire

international &'l souhalie que Fouveriure de la phase nationale soit reportée & 30 mols & compier de la date de priorit
{ou méme au-dela dans certins offices).

Dans un déial da 20 mols & compter de la date de peloritd, le déposant doit accompfir [es démarches prescrites pour Fouverture
de |a phase nationale auprbe de tous les offices déaignés qul n‘ont pas ét4 dlus dans la demande d’examean préliminaire
intemational ou dans une élection uliérieurs avant lexpiration d'un délal de 18 mola A compter de la date de priorit ou
qui ne pouvalant pas tre dlus parce qu'lla ne sont pas liés par le chapitre Ii.

Nom et adresse postale de Fadminietration chargée de la Fonctionnake autorieé
recherche inlemationale

Office E des Brevets, P.B. 5818 Patentiaan 2
.@ hl-mgll?lm borh Jaap Hurenkamp

Tel. (+31-70) 340-2040, Tx. 31 851 epo nl,

Fax: {+31--70) 340-3016

Formulaire PCTNSA/220 (Julllet 19688) {Voir les noles sur la feuliie d'accompagnement) ?‘



NOTES RELATIVES AU FORMULAIRE PCT/ISA/220 3 ’

Lea prissniea noles soni deslindes & donner las insirudiions eseentislies concemant le dipdt de modifications salon
T'asticle 19. Lee notes sont fonddes mr les exigences du Traith de coopivelion en mabiive de brevats (PCT), du riglament
d'enboulion st des insiruciions adminisirstives du PCT. En cas de divergancs anire les prissniss notes ef cas exigencss, oa
-Mﬂzw Pouwr de phus amples mmsignemenia, on peut sussi consulter is Guide du diposant du PCT, q.lﬂlll-

Darm lse prissniss noles, les tarmes “article®, “rigle” st ‘nafruction” renvoient dispositions du iraitd, de réglement
mau—mmam respaclivament. - son

INSTRUCTIONS CONCERNANT LES MODIFICATIONS SELON L'ARTICLE 19

Aptin riosplion du rapport de recherche intemationals, o déposant a la poseiililé de madifier une fols les revendicaions
de ls demands inlemationals. On nolsra cspendant que, comme foules ies pariies de la demands inlemalionale
desoriplion et dessire) peuvent dire modifides au cours de la prooidiure dexamen priliminaire intemational, I n'est
pas ndossaaire de déposer de modifioations dea revendications salon ['ssticls 19 sauf, par sxsmpls, muuﬁhm-:tlil
que ose demibres scisnt publibes sux fins dune protestion proviscire ou a une sutre reison de modifier iss revendications avant
:mm“mu&m « i convient de rappeler que Fobtention dune protection proviscire n'est possibla que dans

Qualies parties do la deenande Inlamationsie peuvent dtre modifides?

Saion article 18, iss revendiostions exclusivement. "

Durant ia phase intlemationsis, iss revendioations psuvant sumal Sire modilidas (ou modifiles A nouvesu) seion

farticle 34 aupris de Facminisiration chargde de l'sxamen priliminaire inlamalional. La desoription ot lna dessine

ne pauvent dtre modiflées que selon fartisle 34 auprie de Fadminisiration charpde de MNexamen prédiiminaire intemational.

Lors de l'ouveriure de la phase nationale, touiss les parties da la demands inlernationals psuvent sire modildes selon
Fariicle 28 ou, i ons échédant, sslon Particle 41.

Quand? Dans un dilal de deux mels & compler de la date de tranemission du rapport de recherche intamalionsle ou de 16 moia
& compher de la daie de prioritd, ssion Féchdanos |a pius tardive. | conviant cepsndant de noter que lss modifisalions
ssront niputies avoir ébé reguss en lemps voulu al aliss parvisnnent su Buresu iMemational apris Mexpiralion du délal
apglioable mais avant Fachivement de la priparation lechnicque de la publication irtemationals (rigle 46.1).

Ol ne pas diposer les modifications?

Les modifications ne psuvent dire diposées qu'supris du Bureau intemational; efles ne psuvent dtre déposdes ni
mﬁmhnmarﬂwﬁmahmmu:md-mm

Lorequ'una demands d'examen priéliminaire inlamationsl a édd/ast déposda, voir plus loin.

Commant? 8ot an suppriment enlibrement une ou plusisurs revendications, soit en sjoutant une ou phmisurs revendoations
nowuvelles ou sncare an modifiant le texte d'une ou de piusisurs des revendiostions ielies que dipoades.

Una feuills de remplacement doit 4tre remise pour chaque feuillle des revendications qul, en raison d'une ou de
plusisurs modifications, diffire de la feuille indislement dépoade.

Toules les revendicstions figurant sur une feuills de rempiscement doivent dire numiéroties an chifires arabes. 8i
una revendioslion est supprimde, Inhdp.digﬁnbmuﬂﬂrbmmmqnh-qn
<ivs roverdications sont renumdrotdes, sllea doivent l'itre de fagon continue (iInstrualion 205.b)).

Les modifications doivent itre sifectudea dans la langus dans inguells ia demands Intemalionale eat publide.

Qualls documents dolvent/psuvent accompagnar les modifications ?
Lattre (inatruction 203.b)):
Lse modifications doivent dire accompagndes d'une lsitre.

Lalaiire ne sara pos publdée svee la damands intemalionale st les revendoations modifiées. Elle ne dokt pas itre
confondue aveo ia “diclaration selon Farlicle 18.1)" (voir pius loin sous "Dédolaration ssion I'srticls 19.1)).

La letire doit Sire nidigds en angials ou an frangals, au cholx du diposant, Cependant, a! In langue de la demande
internationale set I {n luitre doit itre rddigde en anglais; sl is langus de In demande intsmationale ast ls
frangals, la nttre doi nidigde on frangals.

Notes relatives au lormulsire PCTASA/220 (premidre leuille) (janvier 1994) T
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NOTES RELATIVES AU FORMULAIRE PCT/ISA/220 (sulte) BZ

mnciifidas, indiquer en partioulier, chacus reven dication demands inlermafionals
rmmmum:m:'mmm revendostions psuvent dire groupdes), ol

|a revendioation n'est pas modifide;

la revendiostion ssl suppriméds;

Ia vandioation sl nouvells;

Ia revendiostion rempiscs une ou phsleus reverchostions telles qua déposdes.
la everciinslion est Is nisultat de |a division d'une revendioation elle que déposde.

S TIPS @

Las axempies sulvants [Bustrent ia manibre dernt lss modifioxtions deivent dire expligudes dans In leltre
Jacoompagnuimant:

1. [Lersque ls nombre des revendioations diposdes infislament a'élavait & 48 ot qu'd |a sulls duns modifieation de
osriaines revendiostions H o'ilve & 51]:
“Revendications 1 & 15 remplacdes par les revendicsfions modifides portant les mémes numdros; revendioations
30, 23 ot 36 pas modifides; nouvelles reverciioations 43 A 51 sjoutées.”

2 [Lorsque ls nombre des revendications diposdes inlislament a'ievei & 15 of qu'h ls suile d'une modification da
toutes les revendiastions i s'dldve 4 11];
Revendeabens 1 & 15 remplacées par lss revendiostioa modifides 1 & 11.°

3. [Loedque s nombre des revendioations diposdes indislemant s'lleval & 14 el que les modifisations soralient A
suppEner cerlaines revendiostions ol A en sjoutar de nouvelies):
wlas¢|4mm;m7t1 supprimdas; nouveliss revendiostions 15,18 ol
17 ajndden “ ou
"Revendicabona 7 & 13 supprirndes; nouvelies rmvendisstions 16, 18 st 17 ajoubdes; ioutes lss sulres revendioalions
pas mockides.”

4. [Lomque phuamsurs sortes de modifioations sont falies):
“Revendioabons 1-10 pss modifibes; revendiaations 11 & 13, 18 ot 19 supprimées; revendiations 14, 15 ot 16
remplacdes par la revendinstion modifiée 14; revendiostion 17 divisds en reendiostions modifides 15, 18l 17;
nouvelies revendioshons 20 ot 21 gjouides.”

“Déclaration sslon Farticle 19.1)" (Rigle 45.4)

Las modifications peuvent dire acoompagnies dune dialarsiion axpliuant les modifications st pricisant MNinsidiense
?nan‘:l;t-mlv&nhhukﬁnduhm(qimw”hm-hn

La diclarstion sers pubfide svec la damande Innemastionale et ise revendiostions modifides.

Ee dolt dtre nidigde dans le langus dans layusile la semandsinismationals sat publide.

Ele dok dire sucamcte (ne pas dépasssr 500 mols sl afls ant dtable ou iradulls en anglals).

Elle ne do pas dtre conlondus aves |a lsfire explicquant ise dfiérences sxistant entre lss revendications tefles que
ciiposies st les revendiastions ielles que mocdifides, st ne la remplace pas. Ells doit Sgurer sur une leulle distinole o

gﬂhwmmpmmtuuﬁ-mmmamummm
aticle 19.

Elle ne doil contenir aucun commantsire dénigrant reistif au rapport de recherche intemationale ou A la partinence des
cilations que oa demier contient. Efie na peul ae réfémr & dee oitations se rapportant A une revendicaion donnde i
conlsnuss dans s rapport de recharchs internafionsle gu'en relstion svec une modificetion de calls revendioation.

Conadsuence du falt qu'une demande &'sxamen prifiminaire intarmnstical akt difh ébé prisantde

§i, au moment du dépéi de modifioations eflectules an vertu de I'srticle 19, tne demands d'examen préiminaire
intamadional a déji dté prisentie, ls diposant doit de prifirencs, ors du dép3 des modifications supris du Bursau
intsmational, dédposer dgalemen une capie de oss madifcations aupria de Fedministration chargie du Mexamen
prédiminaire intemational (voir |a rigle 62 24), premibre phrase).

Consdguence au regand de la traduction de la desmande intematinnsieion de Mauverture da ia phase nationsle

L'aiteniion du diposant est appelde sur is fait qu'd psut avoir i remeitre sux officss ddalgnia ou dlus, lore de PFouverturs
de la phase nationale, une traduction des revendications isties qua modifides en vartu de Farticls 19 aufeu de Ia
trasiuction des revendicstions telles que déposdes ou sn pius de cells-oi

:;grn&MMlum*wmnmwwﬁ.vﬁrhmuwﬂuihww

Notes reistives au formulsire PCTASA/220 (deuxibme Seuille) (anvier 1994) ‘i\

BNSDOCID: <XSIBA220NOFRPA_|_»



TRAITE DE COOPERATION EN MATIERE DE BREVETS 3-3

PCT

RAPPORT DE RECHERCHE INTERNATIONALE

(article 18 et niglas 43 ot 44 du PCT)

" Rélérence du dosaler du déposant ou POUR SUITE Vuir ia notification de tranamisalon du rappont de recherche Intemationale
du mandatalre (formulaire PCT/1SA/220) et, | cas échdant, Is point 5 cl-aprés
1214/Md A DONNER

 Demande Inemationale n° Dais du cépdt Imemational(jounimois/annde) | (Date de priarté (ia plus anclenna)

(four/mois/annde)
PCT/FR 01/03903 10/12/2001 11/12/2000
Déposant

SANOF I-SYNTHELABO

Le présent rapport de recherche intemationale, étabil par Fadministration charpée de ia recherche internationale, est tranamis au
déposant conformémant & Farticle 18, Une cople en est ransmise au Bureau intemational.

Ce rapport de recherche intemetionalecomprend __ 3 feullies.
m Il et aussl accompagné d'une cople de chaque docurment relatif & I'état de la technique qul y est citd.

1. Base du rapport

a. En ca qul concema la langue, la recherche Intemationale a étd effectude sur la base de la demande inlemationale dans la
langue dans laquelie elle a étd déposde, sauf indication contralre donnde sous le méme point.

O

|la recherche Intemationale a 44 efieciuda sur la bass d'une traduction de la demands inlamationale remise A M'administration.

b. En ce qul concermne les séquences de nuciéotides ou d'acides aminds divuiguéas dans la demands Intemationale {ls cas échéant),
ia rechercha Intemationale a &t8 effectude eur la base du listage des sdquences :

contenu dans la demeands intemationale, sous forme écrite.

dépoede avec la damande Intemationals, sous forme déchiffrable par ordinateur.
remis ultdrieuremant & 'administration, sous forme derhie.

remia ulkérisurament & Fadministration, sous forme déchiffirable par ordinateur.

La déclaration, ssion laquele ‘e Brtags das sdquences prdsantsd par écrit et fournl ulidrisurement ne vas pas au—deth de la
divuigation falle dans la demande telle que dépoade, a étd fournie.

La dédclesation, selon lagualie lea Informations enregisirées sous forme déchifirable par ordinateur sont ldenticques & cofles
du letage des sdquences présentd par écrit, a dbk fournis.

1l a été satimd que certaines revendications ne pouvalent pas faire I'objet d’'une resherche (voir le cadre [).
1 y a absence d’unité de I'invention (voir le cadre II).

OO0 0O 00000

4. En ce qui conceme le titre,
[X]  1etexie est approuvé el qu'll a &t remis par le déposant.
[[] Lo texw a été éuabii par Padministration et a la teneur sulvants:

5. En ce qul conceme I'abrigd,
le texte est approuvé el qu'll a &té remis par le déposant

ia texte (reproduit dana le cacre I11) a és établl par 'administration conformément & la régle 38.2b). Le déposant paut
D présenter das obsarvations A Fadministration cane un délal d'un mole & compter de la date d'expécition du présant rapport
de recherche Intemationale.

6. Lafigure des dessins 4 publier avec M'abrdgé est la Fgure n* -
D suggérde par le déposant. D A‘ucmaquurel
D parce que le déposant n'a pas sugQéré de figura. rrast & publier.
[] parce que cette figure caractérise mieux Mnvention.

Formulaire PCTASA/210 (premidre feullie) (Juiliet 1888) 7’9\




RAPPORT DE RECHERCHE INTERNATIONALE - 43‘

PCT/FR 01/03903 3(/

CIB'T AGIKO/08 . “R6IKAT/12  A61K47/40

mummmmmmu‘numnmnmmuucm

B. DOMANES SUR LESQUELS LA RECHERCHE A PORTE

Documentation minkmalle consullée (systme de clasaification sulvi des symboles do dassement)
CIB 7 A6IK

Documentation consullde autre que la documentation minimaks dans i masurs ol ces documants midvent des domaines sur lssquels & portd I echarche

Base do données lectronique consulise aU cours de la recherche Inlemationale (nom de (a base de donnaan, ot &l réalisabio, lermas s rucharche Liilass)
EPO-Internal, WPI Data, PAJ, BIOSIS, EMBASE, MEDLINE, CHEM ABS Data

€. DOCUMENTS CONSIDERES COMME PERTINENTS
Calegoria *| idenificalion des documents cliés. avec, Is cas échédani, lindication des passages periinents no. des rvencizations visdos

A US 5 985 915 A {(MUNOZ ALAIN ET AL) 1-19
16 novembre 1999 (1999-11-16)

colonne 6, ligne 24 - 1igne 49
colonne 7, ligne 45 - ligne 65

A VERDUYN SC; VOS MA; LEUNISSEN HD: C) 1-19
“Evaluation of the acute

electrophysiologic effects of intraveneous
Dronedarone...”

JOURNAL OF CARDIOVASCULAR PHARMACOLOGY,
vol. 33, no. 2, 1999, pages 212-222,

XP001024499
page 213, colonne 2, 1igne 44 - 1igne 62
-/
lzl Volr la sulle du cadra C pour [a fin de ia kste des documents D Lea docurnernta de families de breveta sont Indiquds an annexs
e st T St el et . o
N Contioirs corme panicadbromat pertnent lachnie peinar. ke cbé pou campranchs o prinche
e Tmmﬂm-'“‘..m““wml "X document pantinant finven tion revendigude ne peul
L dnmnnrlp:ﬂurlher un doute sur une revandication da m:nwm“mmmwmmm
G chuton o pos ke e ot ko) T i ki i WA 1o 2o e
*Q" document sé réldrant & une divuigaiion orais. A un usage. & lorsque ls documant est associd A un ou plusisurs artres
une exposition ou tous autres moyens documents ds méme naiune, cetia combinaison dtant dvidante
*P* documant pubfié avard i dele de dépdt intemational, mals POUr UNe peraonng du mitier
postariaurament & ka dale do revendicqués 'a" documeni qul talt pastia de la miéme famile ds brevels
Dette & laquele ta recherche Inisrnationale a é4é alfecivement achevée Date d"axpédiion du prsent rappont de rechercha Itamationale
17 avril 2002 24/04/2002

Nom ot acresse potiaie de Fadminisiralion chargde de la recherchs intemationsie | Fonctionnaire autorisd
CllhaEulophnﬁm P.B. 5618 Palantizan 2
To o oa) St a0, T, 31 651 epo i,
Fax (+31-70) 340-3010 Muller, S

Formulure PCTASAZ10 (devmbme fevilles) (uiliel 19632) i !
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RAPPORT DE RECHERCHE INTERNATIONALE

o

PCT/FR 01/03903 38

C.(sulte) DOCUMENTS CONSIDERES COMME PERTINENTS

Catigorie | idantificstion des documents clitds, sveo,le cas échédant, ('indicationdes paseages pertinents

no, des revendicaliona visdes

A

MANNING A; THISSE V; HODEIGE D: "SR33589, 65)
a ne: amiadarone-11ke antfarrhythmic
agent..."

JOURNAL OF CARDIOVASCULAR PHARMACOLOGY,

vol. 25, no. 2, 1995, pages 252-261,
XP001024497

page 253, colonne 2, ligne 1 - 1igne 18

1-19

Formuiare PCTABAS210 {euite 08 la asntivme feulis) (uillet 198:3)
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Demands inlernationale No
Remsignements reistife sux membres de families de brevets

PCT/FR 01/03903 30

Oocument brevet citd Date de Meambre(s) de la Damw de
au rapport de recharche publication famile de brevat(s) publication

US 5985915 A 16-11-1999 FR 2746013 Al 19-09-1997

AU 719358 B2 04-05-2000

Al 2296297 A 10-10-1997

CA 2249481 Al 25-09-1997

CN 1213965 A 14-04-1999

EP 0796617 Al 24-09-1997

WO 9734597 Al 25-09-1997

HU 9902580 A2 28-05-2001

JP 3253092 B2 04-02-2002

JP 11507063 T 22-06-1999

NO 984299 A 17-11-1998

ZA 9702340 A 18-09-1998

Formulsire PCTABA/Z10 (annaxs familles de bravels) (julllst 1992)
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United States Patént 19)
Frangin et al.

USU05985915A
(1] Patent Number: 5,985,915
145] Date of Patent: Nov. 16, 1999

[$4] USE OF ANTIARRHYTHMIC COMPOUNDS
IN THE PREVENTION OF POST-
INFARCTION MORTALITY

[75] loveniors: Gerald Frangin, Monipellier: Alain

Munoz, Fontaine-les-Dijons, hoth of
France

[73) Assignee: Sanofi, Paris, France

[21] Appl. No.: 068/819,863

[22] Filed: Mar: 17, 1997

{30 Forelgn Application Priority Data

Mar. 18, 1996 [FR]  FrRCE e oo messemme 96 (13357

[51) I ASIK 31/M

[2] US.CL 814/469

[58] Field of Search 514/469
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(571 ABSTRACT

The subject of the invention is a wmethod for reducing
monalily of cardiac origin in paticats having a reduced left
ventricular fuaction aficr myocardial mfarction, without
rhylhm disorders requiring an antiarrhythmic treaiment,
consisting in administering to said paticnts an effective
amount of one or more active ingredients selected from
benzofuran derivatives with antiarthythmic activity and
pharmaceutically acceptablc salts thereof in combioation
with one or more pharmaccutically acceptable vehicles.

30 Clalms, 4 Drawing Sheets
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5985915

1
USE OF ANTIARRHYTHMIC COMPOUNDS
IN THE PREVENTION OF POST-
INFARCTION MORTALITY

The present invention relales. in general, 1o the use of s
antiarrhythmic compounds for the prevention of mosality
following mvocardial infarction.

In panicular, the subject of the invention is the use of
benzofuran derivatives knows for their amisrrhythmic

activily, in particular amiodarane, or of pharmaceutically 10

accepiable salis of these derivatives, for the prevention of
ceruain types of mortality following a recem myvocardial
infarction, especially morality of cardiac origin. in particu-
lar cardiac mortality of arrhythmic origin.

Mortality following myocardial infarction appears at iis 18

highest, of the order of 15%, within the first 6 10 12 months
following an acute accident, whereas it decrcases subse-
quently and becomes eyual 10 the mortality recorded in
stable and chronic coronary discase.

In this coniext, the extent of the myocardial mass 20

destroyed, which may be represented by the cjection
fraction, ss well as the ventricular anhythmias are recog-
nized as major risk factors.

Cornscquently, a medical tberapy iniended 1o prevent

mortality following myocardial infarction may prove par- 3

ticularly indicated during 1he first year afier the onset of this
candiac accident although a discussion is possible co the
actual duration of this prophylactic therapy.

Numerous, studies carried out jn paticats who have had a

myocardial infarclion confirm, however, that the leli ven- 30

uicular dysfunction, the veotricular arthythmiss and the
extenl of the coronary disease contribute independently to
the risk of overall monality and of sudden death, the lelt
ventricular dysfunction being the essential risk factor

(Muliicenter Postinfarction Rescarch Group—N. Engl. J. 35

Med. 1983; 309: 331-336).

Thus, despite the major advances made over the past few
years in the treatment of myocardial infarction, the progno-
sis remains fairly guarded in patients who show a major

impairment of the vemricular function which is reflected by 4

a marked decrease in the cjection fraction ai this level.
Although this prognosis i more favorable in patiems

with an cjection function greater than 40%, it deterionies

gradually as 1his parameter tends{owards the critical thresh-

old of 40%. Death, which is often sudden in these paticais, 43

% very probably cuused in most cases by » ventricular
fibrillation degenerating inlo kthal ventricular tachycardia.

In these cases, il seems, consequenily, logical lo iry 10
prevenl these ventricular disorders by the administration of

antiahythmic agents. Uafortunately, all aliempts to reduce %

poat-infarction mortality with clasx | antisarrhythmic agems
{(Vaughan-Williams classification) most widely uscd has
failed especially in patiens with arrhythmiss or with
reduced kefl ventricular fraction (The CAST Investigators—

N. Engl. J. Med, 1989: 321: 406-412). L

On the commry, these sntiarrbythmic agenis should be
contraindicated since instead of reducing the monality fol-
lowing myocardial infarction, \bey in fact increase the
pumber of sudden deaths, probably because of their arrhyib-

mogenic effects. o0

Following these observations, ibc preat majority of car-
diologints have been skeptical and c¢ven opposed to the
concept of prevention of sudden death following myocardial
infarction by 1he adminisirtion of antiarrhythmic agenis.

Amiodarooe. 2 poicnl comectar of rhythm disorders «

widely used in this indication, is capablc of suhstantially
suppressing the complex premature ventricular comnclions
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and the xusiained ventricular tachycardia while only exhih-
fting u lile marked negative inolropic effect and being
considuerably hess arhythmopenic than the class I antiar-
rhythmics.

However, amiodarone difers from other antiarrhythmic
apents in a different mechanism of aclion: its ability 1o
prolong the duration of the action potential and 1o extend the
refractory period for the myocurdial cell places it in the
catcgory of Vaughan-Williams class 11i antiarthythmics.

While it is perfectly recognized that amiodarone is a
beneficial agent in potentially fail arrhythmias which are
ofien refraciory 10 the other anliarrhyihmies, its efficacy has
also been evaluated in the prevention of deaths occurring
after myocardial infarction.

For example, L. Ceremuzinskj et al. (J. Am. Coll. Car-
diol. 1992; 20: 1056-1062) have rccorded, after adminis-
tration of amiodarone at the dose of 200 mg/day for one
year, a significant reduction ip the post-infarction monality
and ventricular ahythmias in hiph-risk patients with a
contraindication to the prescription of fi-blockers whereas in
the CAMIAT study (Circulation 1991; 84: 550-557), ). A.
Caims et al. observed, at the dose of 300 to 400 mp/day, a
tendency of amiodarone 1o exhibit a beneficial effect
towards especially the total mortality or the monality of
cardiac origin in patients baving veotricular exinsysioles
after myocardial infarction.

In the BASIS study (J. Am. Coll. Cardiol. 1990; 16:
1711-1718), F. Burkart «\ al,, for their part, studied for ope
year the effects of amiodarone at the dose of 200 mg/day in
myocardial infarction survivors having arrhythmias.
However, the beneficial cffecis recorded mus be weighed
against a lack of efficacy observed in patients with reduced
left veniriculsr function, that is to say with an ¢jection
fraction of less than or equal 10 40%.

The main benefit of this study lies, comsequently, in the
demonstration of an amiodarone effect on the survival of
paticots having asymptomaiic complex ventricular arrhyth-
mias with preserved left ventricular function (ejection frac-
licn Z40%).

Consequently, the lefi veniricke ejection fraction appears
1o be more involved in the progoosis of survival of the
paticnt then the ventricular arrbytbhmias, in agreement with
C. S. Chakko et al. (Am. Hean J. 1985; 109: 497--504).

Moreowver, clinical trials carried out in patiems who bave
not bad myocardial infarction have somelimes highlighted
different resulis.

For examplke. small preliminary studies undertaken with
amiodarape in patients suffering from cardiomyapathies,
ventricular arrhythmias or cardiac insulfficiency have given
coniradictory resulis: Neri et al. (Am. Heant 1. 1987, 113:
N17-715) recorded an improved survival, Cleland et al. (Br.
Hean ). 1987; 58: 572--582) reported a reduced incidence of
sudden death whereas Nicklas et al, (Am. Hean 3. 199;
122: 1016-1021) as well as Stewart ¢t al. (Brit. Heant J.
1989; 6i: 459-460) observed no improvememn.

Likewine, in another study carried out in patients suffer-
ing in this case from severe cardisc imsufficiency, Ihe
GESICA study, H. C. Doval et al. (Lancer 1994; 344;
493-498) showed that amiodarome, at the dose of 300
mg/day, for 2 years, made il possible to ohiain a significant
reduction in mortality in the treated group compared with
the coatrol group whetber for sudden death or for monality
due to progressive cardiac insufficiency.

Fipally, S. N. Singh et al. have published in N. Engl. J.
Med. 1995, 333: 77-R2, the resulis of the CHF.STA
clinical siudy exiending over 45 months with daily doses of
A0 mg of amindarom: in patiems having asymplomatic
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ventricular arthythmias and suffering from moderate cardiac
insufficiency of ischaemic or nonischaemic origin.

Ahhough 1bis compound pmved cffective for suppress-
ing wventricular arrhvihmiss and improviog ventricular
funetion, this sy shawed, completely unexpectedly, that
amiodarone has no effect, afier 2 years, either on sudden
death or on the prolonging of the survival of patients having
a moderate cardiac insufficiency.

However, i1 has been possible 10 reveal a tendency to
reduce the monality in patients with nonischacmic cardi-
omyopalhy (cjection fraciion 240F).

Allernpls to interpret the apparently contradictory results
highlighted in thesc last two trials have been formulated by
G. Breithardt (N. Engl. J. Med. 1995; 333: 121-122) and by
S. C. Hammill et al. (Heart 1996; 75: 6-7).

These authors have pointed out that the most significant
difference between the two studics lics in the actual pature
of the underlying cardiac discase.

In fact, the greal majority of patients in the CHF-STAT
trial bad an ischaemic cardiomyopatby whereas, on the
contrary, a majority of patenis in the GESICA sludy suf-
fered from nonischaemic cardiomyopathy.

Consequently, and for this rcason, the patienis in the
CHF-STAT study prohably did not benefit from amiodarone.
‘The tendency noted in the BASIS study mentioned above
where a Iack of eflicacy of this compound had been observed
in patients with ejection fraction <40% might therefore be
coafirned by these irials

It may therefore be concluded, following these clinical
data, that the underlying cause of cardiac insufficiency may
play a predominant roke in the determination of a beneficial
effect of smiodarone oa the prophylaxis of the mortality.

Patent FR 2,626,176 can moreover be meationed which
relates o compositions intended for the treatment of coro-
owry insufficiency by combination of amiodarone and at
least one vasodilsior and onc P-blocker.

According 1o this patent, amiodarone and isosorbide
dinitrate, taken separaiely, do not show, relative 1o a control
proup, a reduction in mortality either a1 7 days or al | year,
whercas the early adminisiration, at the start of infarction, of
the isosorbide dinitrate/amiodarone combination, followed
by a proloaged administration of this same combination, is
thought to reduce lhx mortality at 1 year in myocardial
infarction. -

Neveriheless, no companative resull is reported therein,
which wonld make it possible 1o support this conclusion.

This assertion appecars, consequently, purely speculative
and all the more doubtful since it no longer appears in patent
application WO 90019176 by the same inventor who
describes, subsequently, the same compositions intended for
the irealment of coronary insufficiency.

Finally, there may he mentinned patent applicalion WO
95/09625 which rulatcs 1o 1he usc of amindarane for the
treatment of pativots suffering from cardiac insufficicocy,
whether they carry ventricular arrhythmias or olherwisc,
Amiodarone is possibly combined therein with other car-
dioaciive ageats.

However, no refercnc: is made, in this patent application,
1 a left ventricular dysfunction as essential factor in the
cause of mertality, such that it is \otally impossible 1o deduce
or cven predict the bebavior of amiodarone, combined or
olherwise with olher candioactive agents, in the presence of
this sole risk factor resulting [rom a lower left ventricular
function.

From the resulix axsembled above, 1t ¢an be asserted that,
(o a cerain extent, a tepefil of amiodarone may be demon-
strated on the prevention of maclality fullowing myocardial
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infarction or otherwise and this, in patienis having rthythm
disorders and/or certain forms of cardiac insulficiency.

However, there has nuver been reported or even pub-
lished up uatil now any advantage of amiodaronc in the
prevention of deaths by carly adminisration of this agent
afier tbe acule phase of myvocandial infarction, especially in
the: prevention of mortality of cardiac origin. in particular the
cardiac mortality of arrhythmic origio. taking inmo account,
as sole predominant and fatal risk facior, a lefi ventricular
dysfunction which results from a low ejection fraction.

There may e mentioned. however, the publications by
A. Munoz {Arch. Mal. Cocur 1991 94 {II}: 67-69) and by
J. A Camm « al. (Am. ). Candiol, 1993; 72: 95F-98F)
which describe a clinical study procedure involving 1be
evaluation of amicdarone as agent for the prevention of
mortality following myocardial infarction in patients not
having arthythmias during incorporation into the trial but an
impaired left veniricular function.

The study in question requiring several years, no result
whatsoever has vet been published which would make it
possible 1o confirm or infinm the hypotheses which serve as
basis thereto.

Accordingly, it can be concluded from all the studies
reported above, that the behavier of amiodarone io relation
10 mortality in at-nisk paticnts, whetber they are in a pos-
infarction period or otherwise, is far from being elucidated
all the more 50 since the sometimes surprising, and divergent
results have becn recorded which aliow the formulation of
only simple suppositions on the stifl poorly known aspects
of this amiarrhythmic.

However, il has now been found that amiodarone and its
pharmaceutically sccepiable salts are capable of preventing,
significantly and with fewer arrhythmogenic cffects than
class | antinrrhythmics, certain types of martality enpecially
mortality of cardiac origin, in particular cardiac mortality of
anhythmic origin in paticots having, following myocardia)
infarction, a reduced left ventricular function. thal is 1o say
paticnts with ischaemic cardiomyopathy, without sympiom-
atic rhythm disorders.

Consequently, it can be confirmed thal there has been
demonsirated for the first 1ime., withip 1he framework of 1the
present inveation, the possibility of preventing cardiac mor-
tulity of arthythmic origin, especially sudden death in the
posi-infarction period, by means of an antiarrhythmic agent,
in this case amindarone or its phannaceutically acceptable
salts, in paticots with 8 major risk factor bul without
symplomaltic arthythmiss.

The obscrved reduction in cardiac mortality of arrhyih-
mic origin is visualized by a reduction in monality of
amhythmic arigin, especially a reduction in the number of
sudden deaths.

Thus, i invention relates 10 a8 method for reducing
moriality of cardiac origin in patients having a reduced lefi
veatricular function afier myocardial infarction, without
rhythm disorders requiring an antiarrhythmic treatmem.
consistiog in administering to said paticnts an effective
amount of onc or more active ingredients selecied from
heazofuran derivatives with antiarthythmic activity and
pharmaccutically acceptable salis thercof in combination
with onc or more pharmaceutically acceptable vehicles.

“Benzofuran derivative with antisrchythmic activity™
designaics, within the framework of the present iavention, s
benzofuran compound aclecied from those described in
patents US. Pat. No. 3,248 401, US. Pal. No. 5223 510 and
EP 338745 as well as in patent applications WO 88017996,
WO 892842, WO 9002743 and WO 94729259,

From all these compounds, there may be mentioned for
example 2-n-butyl-3-[4-(3-di-n-bulylaminopropoxy
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benzoyl]-5-methylsulphonamidobwenze-furan or dronedar-
once and its pharmaceutically accepiable salts which anc
duscribed in U.S, Pai. No. 5,223,510,

However, amiodarone and its pharmacewtically accepi-
shle sals which arc described in U.S. Pai. No. 3248410 is
gunerally preferred ar henzofursn derivative with antiar-
chythmic activity.

In fael “amiodarone™ is understcod o mean, in the
context of the presemt invention, 2-p-butyl-3-(4-
dicthylaminccthnxvhenzoyvl)benzofiran in besic form or in
the form of inclusion complexes in cyclodexirins, their
ethers or their esters.

The use af the active metabolites of the benzofuran
derivatives with antiarrhythmic activity referred 1o above,
also forms pan of the present imvention. As an example of
such metabolites, thene may be mentioned 2-n-butyl-3-(4-
ethylaminrocthoxybhenzoyi)-benzofuran or
N-descthylamiodaron: and s pharmaceutically acceptable
salts a5 described in pawnl FR 2.550.091 and 2-n-butyl-3-
[4-(3-n-buiylaminu-prupoxy)henzoyl]-5-
methylsulphonamitdwnsfuran or N-deshutyldronedarone
and its pharmaceutivally avecplabke salts described in U.S.
Pal. No. 5,223,510

Likewise, the erm ~anwrtality of candiac origin™ covers,

within the framuuanh of the wvontion. tiw monality doe 1o 25

any cardisc cawses {any deathe cxeept those due 1o 2
poncardiac cause) in partwular, amd mone particularly, car-
diac mortality of arrhyihmiv wipin.

*Cardisc mortality « ahythmic origin™ in fact deaig-
nales mortality, sudden or atherwise, e 10 any arrhythmic
cause, that is 1o say vither dvaih scurring within an bour or
Iess Lhan an bour fulbmmp the appearance of pew symp-
loms in the absence of worened kit ventricular insuffi-
citncy or of shok, ur death, withowt a witness, of an
apparcotly stable paticnt, or fatal ventriculsr Gbrillation
(*nonresuscitated™).

The term “cardiac munalily of archytbmic origin™ also
covem, within the framwwwk of the invention, noofatal
cardiac amrests (“resuscitaied™ aficr defibrillation), that is to
say tbe nonfaial arhyihmic evinis causing a cardiac arrest

Furthermore, the expression =cardiac mortality of
arrhytbmic origin” also includus more specifically “sudden
cardiac monality of arrhythmie urigin™ or ~sudden monality
of arhythmic origio™ or ~sudden death”, namely desth
occurring within an hour or ks than an bour following the
appeanance of new symploms in the ahseace of worsened
lefl veniricular fosuffickncy or (e fortuitous death of
palient without sympioms o with stable cardiovascular
sympioms which occurred withoul a wilness and within 24
hours of knowing af this cvent.

It may also be specified that the cxpression “palient
having a reduced lelt veniricular function following myo-
cardial infarction, withowt thvihm diswders requiring an
antiarrhythmic treatmenl™ means 3 paticnt who, with o
reduced left veniricular function aficr myocardial infarction,
may possibly have ssympromatic rhythm disorders, that isto
say wilhout pathological significancy bul no rhylhm disor-
ders requiring an antiarhythmic ireaiment.

Finally, “reduced kft veniricular function” is understood
0 mean casenlially a deficient kefi ventricular function
reflected by an cjection fraction S4FE.

As will be descrihed in greater delail later, it has heen
observed during a trial involving several bundreds of
paticni, that amiodaronc, preferably in the form of its
bydrochloride, adminisicred daily afier the acule phase of
myocardial infarction, dovs not cause any detrimemal effect
over a period of 24 montis.
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In addition, it has been found that this antiaerhythmic
agent kends 10 prevenl monalily of candiac origin in some
specific cascs, for example in pativots with an cjection
fraction preater than 30% and kess than or equal to 4% in
a first infarction period, that i 1o say patients who have not
had one or more previous infaraions.

Likewisc, it has been passible 1o demonsirate that amio-
darone hydrochloride can significantly preveni over a period
of at least 2 vears, cardiac montality of arrhvihmic origin,
sudden or otherwise, comprising or not comprising nonfatal
cardiac arresis, since it has heen possibk 1o record a
reduction of 2K (o 30% in this type of monality at 2 veass.

Moreaver, it has been found that amiodarone hydrachio-
ride may also reduce, quite significanily, sudden mortality of
aabythmic origin or sudden desth over & period of 24
monihs (37% reduction a1 24 months).

“This propbylactic effect, which has also been cbserved in
putients wilh an ejection fraction grester than 30% and less
than or equal to 40%, even proved more marked in patients
with a considerably reduced lefi ventricular ejection
fraction, that is 10 say <30%.

For their use in therapy, the benzofuran derivatives with
antisrrhythmic sctivity according to the invention are pen-
erally introduced into phermaceutical composilions.

These pharmaceutical compositions may be provided i
any form appropriate for their adminiination in buman
therapy, especially for administration by the orul, sublingual,
nssal, inhaled, parenteral, lopical, (ransdermal or recul
route,

Generally, the oral or pareateral route, preferably the orul
roulie, is used. As regards the administerable unil, it may take
the form, for example, of a wblet, scored or otherwise, a
sugar-coated tablel, a capsule, 1 pelatine capsule, 2 powder,
a suspension or a syrup for oral adminisiration, of a sip-
pository for recial adminisiration, of a solution or suspen-
sion for pareatera] administration or of a device commaoaly
called “patch™ for rapsdermal adminisiration,

The pharmaceutical compositions according 1o the
invention may advantageously comprise, per xiministerable
unit, from 50 to 600 mg of aclive ingredienl, especially from
150 10 250 mg for oral administration, from 10 10 250 mg of
active ingredient for parcatenal administration or from 50 1o
200 mg of active ingredicol for rectal adminisiration.

Pharmaceutical compositions may especially be prepared
containing amiodsrone, dronedarone or one of their phar-
meceutically acoepiable salis in an amount of 50 1o 500 mg
for onl administration, more particularly oral compositions
containing from 150 to 250 mg of amiodamone or one of its
pharmaceutically acceptable salis or from 50 o 150 mg of
dronedarone or one of its pharmaceutically acceptable salis.

According 10 the route of administration chosen, the
pharmaceutical compositions in question will be comven-
tionally prepared by combining the active ingredicnt, such
an amiodarone or dropedarone of ane of their pharmaceuti-
cally scceptable salts, with an appropriate pharmaceutical
excipient or vehick, it being possible for the latter to consisi,
for example, of ai least one ingredient selocted from the
following subsiances:

lactose, starches, tale, magnesium stearale.
polyvinvipyrrolidone, alginic acid, colloidal silica,
polysorbate, manaitol, sodium dikydrogen phosphate,
distilled water, benzy! alcohol or sweetening apgcats.
For ihe preparation of an oral pharmacculical
compaosition, the active iogredicol may for example be
mixed with the pharmacecutical excipients or vehicles
selecled and then subjected to a dry or wel granulation.
According to the mature of the cxcipiem used, it is
possible, if necessary, (o obtain, simply by mixing. a powder
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capable of being directly conwerted 1o tablets. This powder
or this pramule may be introduced dircetly into capsules or
gelatine capsules, or preferably they may be converted, by
compression, into iahlel corex.

By way of example, pharmaceutical compositions may be
prepared containing doses of 200 my of amiodaron: hydro-
chloride for administration by the oral route, for example, in
the form of wblets, scored or atherwise, by granulation and
compression of the following ingredicnis:

Example |
Amiodarone hydrochloride 200 mg
Laciose 96 mp
Mhize starch 60 mg
Polyvisylpyrolidone 12 mg
Anhydrous enfloidal siliea 14 mg
Mognesium alearute 46 mp
N mg

Fmmple 2
Amiodarone hydrochloride 00 mg
Lacines 71 mg
Maize starch 66 mg
Pelyvinylpyrrolidane 6 mpg
Ashydyous colloidal silica 24 mg
Magoesium steamte 46 mp
350 mg

Likewisc, a pharmacentical composition may be prepared
cantaining 106 my of droncdarone hydrochloride for oml
sdministration especially in the form of a gelatine capsule:

Examnple 3

Drmedsrone hydrochloride 106 mg

(that is to sy 100 mp of

droncdarone base)

Maize uarch 1385 mg

Thic 50 mg

Ashydrous eolloidal xilica 125 mg

Magneium searnie 25 mp

Lactose 201.75 mg
500 mg

10

15

as

For a parenicral administration, pharmacentical compo- 45

sitions may also be prepared containing doses of 150 mg of
amiodarone hydrochloride or 10.6 mg of dronedarone
bydrochloride, for cxample in the form of an injectable
solution of formulation:

Exunple 4

Amiodorone hydrochloride

Polysorhate 0

Beaxyl aleohsl

Water for injection ag”
Example §

Droucdarmae hydrochloride

(that i 10 =y 10 mg of

dremedarone hase)

Mangitol

Anhydrows sodium dilrydrogen

Whier for injection uq*

“m: sulicient quaatity for

Duwring the scarch for a prophylactic effect on post-
infarction monality, in agreement with the ipvention, the
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active ingredient, more speeificaliv amiodarone or i phar-
muccutically acecptable salis, may be administered at daily
doscs ranging from 100 10 800 mg by the oral route,
preferably from 200 10 400 mg.

In the specific case of adminisiration of amiodarone, or its
pharmaceutically acceptable salts. by the oral roule, daily
dosies greater than 400 mg. for example doses of 400 10 800
mg, especially doses of 600 to 800 myg, are reserved for
treatment of shorl duration, for example by priming ircat-
ments requiriog 2 large loading dose of active ingredient,
whereas daily doses of less than or equal 1o 400 mg. for
cxample doses of 200 1o 30 mg. preferably doscs of 200 my
are more representalive of mainlenance doses.

In particular, it is possible to use the following therapeutic
scheme which comprises the administration of amiodarone
hydrochloride as active ingredient first as a loading dose amd
then as a mainicnance dose, namely:

Priming Ireaiment: 800 mg/day or 4 ablels each contain-
ing 200 mg doses of amiodarone hydrochloride for 2
weeks, the treaiment starting carly after the acute phase
of myocardial infarction, for example as early as the 51h
day.

Muintenance treatment: 400 mg/day or 2 1ablets each
containing 200 mg doses of amiodarone hydrachloride
for 3 10 4 months and then 200 mg of amiodarone
hydrochloride for at least 12 monihs.

According to another aspect of the invention, the admin-
istration of the benmfuran derivative with amisrrhythmic
activity or of one of its pharmaceutically acceptable aalis
may be performed in close, that is 10 say simuliancous or
sequential, associstion with the adminisiration of at least one
additional cardioactive ageni so as o reinforce the desired
pmphyllcuc cffect and/or 1o treat the underlying cardiac

Conuqu:nl.ly. another subject of the invention relates 10
the use of a benzofurman derivative with amiarrhythmic
activity, preferably amiodarone or dronedarone, or of a
pharmaceutically acceplable salt of this derivative, for the
preparation of pharmaceutical compositions 10 be adminis-
tered in simublancous or sequenlial association with a1 least
one additional cardioactive agent, for the reduction of mor-
tality of cardiac arigin in patients having a reduced lefi
ventricular function following myocardial infarction, with-
oul rhythm disorders requiring an antiarrhylbmic treatment.

According tw this variant, the active ingrediem, for
example amindarone, dronedarone or one of their pharma-
ceutically acceptable salis, may be associated with at least
one additional cardioactive agen! selected from a diuretic, an
angiolensin converting enzyme inhibilor, an angiolensin 11
inbibitor, a calcium inhibilor, a cardiclonic agent, a
B-bhdung apent, a nitro derivalive and a vitamin K inhibi-

By way of nonlimiting examples, there will be mentioned
bercinafier candicaclive agenis which may be associaied
with the active ingredient in question, these agents being
calied by their Intemational Nonpropriclary Name (INN).

Thus, there may be selecied:

the diuretic from furosemide, hydrochlorothiazide,

metolazone, amiloride and spironolacione, these com-
pounds being administered al therapeutically active
doses chosen between 1 and 200 my/day,

the angiolensin converting enzyme inhibitor from

caplopril, enalapril, fosinopril, quinapril, ramipril,
lisinopril, cilazapril and perindopril, these compounds
being administercd at therapeutically active doses cho-
scn between 2 and 150 mp/day,

the angiotensin Il inhibitor from irhesanan, losartan,
*  candesarian, valsartap, zolasartan, iclminsartan,
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eprosarian, thvse compounds heing administered al
therapeutically active dascs chosen herween 1 and 200
mg/day. However, ithesartan represents a preferred
angiotensin Il inhibitor,

the calcium inhibilor from nifedipine, nicardipine,

lacidipine, felodipine. amlodipine. diltiazem and
verapamil, these compounds being admimisicred at
therapeutically active doses chosen between 1 and 500
mg/day,

the cardiotonic apent from acetyldigitoxin, digitoxin and

digoxin, these compounds heing administered a1 thera-
peutically active doses chosen herween 0.1 and 2
mg/day,

the f-blocking sgent from limolol, aienolol, pindolol,

bisoprolol, acebutolol, propranolol, metoprolol,
nadokol, ertatolol, alprenolol, betaxolol, celiprolol and
oxprenolol, these compounds heing adminisiered at
therapeutically sctive doses chosen between 10 and 500
mg/day,

the npitro derivative from nicorandil, isosorbide

moponitrale, isasorbide dinitrate and trinitrin, these
compounds being adminisicred at therapeutically
active doses chosen between 2 and 200 mg/day,

the vitamin K aolagonist from warfarin, scenocourmnarcle

and phesprocoumone, these compounds being admin-
istored at therapeutically active doses chosen between
1 and 50 mg/day.

The associations wilh an angiotensin converting enzyme
inhibitor or with aa angiolcnsin II inhibitor represent,
bhowever, preferred associations.

However, amiodarone or iis pharmaceutically acceptable
salis, do nol represent the preferred benzofuran derivalive
with antiarrhythmic activity for the preparation, for
cxample, of a simultaneous sssociation represented by a
single administerable unit given its particularly prolonged
lifetime compared with the other cardinactive ageats which
would be associated with it.

The prophylaciic efficacy of the henzofuran derivatives
with anlisrhythmic aclivity and their pharmaceutically
acccptable salts in relation to post-infarction mortality has
been demonstratcd using amindarone hydrochloride, during
a double blind (with & triple blind approach) multicentre
prospective clinical study with andomization of the palicnis
into 2 defined groups using the lkefi ventricular ejection
fraction.

This study, which was spread ower a period of sevenal
years, was performed on high-risk palients with a delicient
left ventricular function afler a recenl myocardial infarction.
It cogsisted in demonsirating. over » period of 2 years, 8
reduction in cardiac morality, cardiac monality of arrhyth-
mic origin concurment or atherwine with nonfatal arrhythmic
events causing a cardiac arrest and finally a reduction in
sudden mortality of arthythmic origin (sudden death).

CLINICAL STUDY

1. Sclection of tbe patients

The andomization of the patienis was performed between
the 5th and 215t days following the myocardial infarclion.
During this period, the following inclusion and exclusion
criteria were checked for each patient of both sexes capable
of being enrolled in the trial, namely:

Inclusion criteria

1) presence of a myocardial inlarction

2) ejection fraction kss than or equal 10 40%% by sian-

dardized radionuclide ventriculography
3) age morc than I8 years and less than 75 years
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A Holier recording was also performed for 24 hours but the
resulis were nol retained for iclusion.
Exclusion criteria
1) contraindications for amiodarone

2) specific status of Ihe patient, especially women of
reproductive apge, noncardisc or pre-existing disease
capsbke of sipnificantly sborening a survival for 2
ycars or any condilion requiring a treatmenmt with
tricyclic anlidepressanis, phenytoin, lidoflazine, preny-
lamine or vincamine

3) need for an antiarthyihmic therapy other ithan
fi-blockers or digitalis a1 the time of inclusion in the
trial

4) severe angina not responding (o 8 conventional treal-
ment

5) serious cardiac insufficiency not responding 10 a con-
ventional ireatment

6) need for » cardise surgery

Each of the 1486 patients sclected according to these
criteria were included in the study and randomized into two
groups between 5 and 21 days following the myocardial
infarction 50 a5 to receive cither amiodarons h i
or the placebo. These groups were formed on the basis of the
ejection fraction, that is 10 say:

a group of 797 paticnts baving an cjection fraction greater
than 30% and equal 0 or less than 40%, hercinafter
“Group I"

a group of 689 patients baving an ejection fraction of less
than 30%, hereinafier Group II™.

11. Duration and treatment

The trial lasted for 4 yeam, the period of recruitment being
spread over 3 years 50 that 1he patients recruiled during the
first 2 years were treated for 2 years and those recruited
during the last year were trealed up o the end of the trial.
The minimum treatment was, consequently, 1 year. This
treatment was introduced according (o a double blind design
using tableis coptaining eilber the placebo or 200 mg of
amindarone hydrochleride, according to the following them-
peutic scheme:

a) Loading dose:

800 mg, that is to say 4 tabletsilay in rwo dosecs for 2

weeks.

b) Maintenance dose:

400 mpg, that ix to say 2 tablets/day in two doses from Lhe
3rd week for 3 monbs and 2 wecks.

200 mg. that is 10 say ] iablet/day for 20 moaths.

A co-medication was also introduced, namely: angio-
lensin converling cozyme inhibitors in T7% of ibe patieats,
f-blockers in 4496, vitamin K antagonists in 29%, digoxin in
23%:, cakcium aniagonisis in 14%.

Holier recardings performed during the trial, showed that
about 40% of the patients had more than 10 ventricular
premature besis per hour or 3 conseculive premalure beats.
111 Results

The differences in survival recorded were analyzed by the
Kaplan-Mcyer metbod (p sipnificanmt if S50.05).

By taking into account:

the total mortality in the trial, that is 1o say the mortalily
duc lo any cause whether cardiac, noocardiac or
unknowm

or the total cardinc monalily, that is 10 say the morality
due lo cardiac causes,

no significant difference was recorded, over a period of 24
months, hetween the rate of survival in thetreated group and
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the rate of survival in the placebo group. However, no
detrimental effect caused by amiodarone hydrachloride was
abscrved ower the period considered. In addition. no signifi-
cant reduction in wial mortality was observed in Groups |
aod 1 over the same 24-manth period. However, it was
possible to demonstrate an carly preventive effect of the wotal
mortality in Group [ over the period of the firse 6 months
{p=0.06) and especially over the period of the firt 3 months
(p<0.05).

Moreover, no significant effect of reduction in total mor-
tality was ohserved, compared with the placeho proup, over
a perind of 24 months in paticnls with one or more previous
infarctions.

However, a tendency 1o prevent Lolal mortality io patienls
with a first infarction was able 1o be noted over the same
24-month period (p<0.05 over 3 months, p={1.06 over 6
months and p=0.07 over 12 months).

Otber results obtained during this mndomized trial are
presented below with reference 1o the accompanying draw-
iogs in which:

a) the abbreviations used have the following meanings:

=PL" means “placcho™

“Am™ and “amiodaronc™ mecan “amiodarone hydro-
chloride™

“St. 1" means "Group I”

*St. 2" means “Group 1I”

=MI" means “one or more previous myocandial infarc-
tions”

~poMi” means “first myocardial infarction”

=" means p<0.05

“es” means p0.01.

BRIEF DESCRIPTION OF THE DRAWINGS

b) FIG. 1 represents the number of patienis in Groups 1
and II surviving, for 24 months, death of cardiac arigin.

These results show that amiodarone hydrochloride does
pot significanily reduce, compared with the placebo group,
the rate of mortality of cardiac origin over a period of 24
months in the 2 groups in question. However, an carly
prophylactic effect was able 10 be demonsirated during the
first 6 months in Group 1 (p<(1.0S over 6 months) and more
particularly in the first 3 months {p<0.01 aver 3 months).

) F1G. 2 represenis the numbey of patients surviving, for
24 months, cardiac death following ineugural infarction.

No significapt effect of reduction in mortality of cardiac
origin over a period of 24 manths in patients with a history
of infarction, is obscrved following this trial and comparcd
with the placcho group. On the other band, a tendency 10
prevent mortality of cardiac origin in patienis without a
history of infarction was abl: 1o be deleeted over the same
period of 24 months (p=(.06 over 24 months) whercas a
significant reduction in this 1ype of monalily was noied over
& period of 3 months, 6 months and 12 months (p<0.05 over
3, 6 and 12 months).

d) FIG. 3 represents the number of paticnls surviving
cardiac death of amhvthmic origin over a period of 24
months.

The results oblained show a significant reduction in 1his
type of moralily, compan:d with the placeho group, ower a
period of 3 months (p<(.05), 6 months (p<().05) and 24
months (p=0.052).

For cxample, 2 4% reduciion in cardiac mortality of
srrhythmic origin was obtained at 6 months and 30% at 24
months.

c) FIG. 4 represents the number of patients in Groups 1
and 11 surviving. over a period of 24 months, cardise death
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of arrhythmic origin. A significant reduetion in this 1ype of
mortalily. compared with the placeho group over a period of
3 months (p<U.{5) and 6 months (p=0.058) in Group | and
over a perind of 24 months (p<0.05) in Group I1. can he
deduced from these resulis,

Thus, a significanl prophylaciic effect was ohserved
which was even more marked in Group 11 1han in Group 1.
thal is to say in patienis with a panticularly reduced left
ventricular ¢jection [raction (<30%).

f) FIG. § represcnis the number of patients surviving
sudden death of arhythmic origin over a period of 24
months.

The resulis obtained highlight a significam reduction in
this 1ype of monality compared with the placeba group
(p=0.052 aver 3 montbs, 0.057 over 6 months, <0.05 over 12
months and <0.05 over 24 months).

In addition, the following % reduction in this type of
mortality was recorded:

53% reduction at 3 months

48% reduction at 6 months

48% reduction at 12 months

37% reduction at 24 monihs

g) FIG. 6 represents Lhe number of patients in Groups |
and 11 surviving. over a period of 24 months, sudden death
of arrhythmic origin.

Compared with the placebo, a significant reduction in this
type of mortality was recorded, over the period considered,
in the two groups having received amiodarone hydrochlo-
ride. However, an even more marked reducing effect was
ooted in Group Il (p<0.05 over 12 months and over 24
months), thai is 10 say in the group of patients having a
highly reduced ejection fraction (<30%).

b} FIG. 7 represents the cumulative oumber of paticnots
surviving over a period of 24 monihs, either cardiac death of
arrhythmic origin or nonfatal candiac arrests,

These results demonsirate a significant reduction over a
period of 24 monihs, in this type of event compared with the
placebo group (p<0.01 over 3 monihs and p<0.Q5 over 6
months, 12 moaths and 24 months). In addition, the follow-
ing % reduction was recorded:

59% reduction st 3 monihs

45% reduction a1 6 montbs

41% reduction a1 12 months

28% reduction at 24 months

1) F1G. 8 represents the cumulative number of paticnts in
Groups I and Il surviving, over a period of 24 months, either
cardiac death of arthythmic origin or non-fatal cardiac
ArTesis.

To Group 11, a tendency 1o prevent this type of event was
noted over a period of 24 months whereas in Group L, a
significant reduction in this type of ¢venl was obtained with
amiodarone hydrochloride compared with the placebo group
over a period of al least 12 months (p<0.0]1 over 3 and 6
months and p<0.05 over 12 monihs).

We claim:

1. Method for reducing mortality of candiac origin, or
nonfatal cardiac arrests efiecied by an arrhythmic event, in
a paticnt having reduced lefi veniricular function aficr
myocardial infarction, without rhythm disorders requiring
antiarrhytbmic treatment, comprising adminisiering lo said
paticnt an efective amount of one or more active ingredients
selected from the group consisting of benzofuran derivatives
with antiarthythmic activity and pharmaceutically accept-
able salis, thereol, in combination with one or more phar-
maceutically acceplable vehicles.
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2. Mcthod scconding (o claim I, whercin the active
ingredient is amiodarone or one of iis pharmaceutically
acceptable sahs.

3. Method according to claim 1, wherein the active
ingredient is dronedurone or one of i pharmacentically
accepiable salts.

4. Method sccording to claim 1, wherein the sctive
ingredient is descibylamiodarone or ane of it pharmaceu-
lically acceptabl: salts,

5. Methad according to claim 1, wherein the active
ingredient is N-desbutyldroncdarone.

6. Mcthod acconding 10 claim 1, whercin 1he active
ingredicnt ix in the form of its hydrochloride salL

7. Method according 1o claim 1. wherein the active
ingredient is amiodarone hydrochloride.

8. Method according 1o claim 1 for reducing mortality of
cardias origin, wherein said monality is cardiac mortality of
arrhythmic arigin.

9. Muthad according 10 claim 1 for reducing non-fatal
cardiae arvest cliecied by an amhythmic event.

10. Method according to clasim 8, wherein the candiac
monality of errhytbmic origin is sudden monality of
archythmic wrigin.

11. Methad according to claim 1 in paticots baviog a
reduced left wentricular funciion reflecied by an ejection
fraction S40%.

12. Method according to claim 11, wherein the ejection
fmction is greaier than 30% and equal to or less than 40%.

13. Muthod according 1o claim 11, wherein the ejection
[nclion i lois than 30%.

14. Mcthod according to claim 1, whercin the active
ingredivnt is administered by the oral, sublingual, nasal,
iohaked, parcaieral, topical, tmnsdermal, or rectal route.

15. Meihod sccording to claim 14, wherein the active
ingredicnt is adminisiered by the aral route.

16. Metbod scconding 10 claim 14, wherein the active
iogredicnt is adminisiered by the parenteral route.

17. Method according \o claim 15, wherein from 50 to 600
mg of active ingredicat are sdministercd,

18. Methad scconding o claim 16, wherein from 10 to 250
mg of active ingredieni are adminisicred,

19. Method according to claim 18, whercin daily dases of
100 to 800 mg of amiodarone or ope of its pharmaceutically
acceptable salts are administered. *

20. Meibnd according w claim 19, wherein daily loading
doses of 400 10 800 mg of wmiodsrone or of ooe of ils
pharmaceutically accepiable salis are administered,

21. Method according to claim 19, wherein daily main-
tenance doses ull 200 10 300 mg of amiodarone or one of its
pharmacutically acceptable salis are adminisiered.

Z2. Method acvording 1o claim 21. wherein the daily
mainknance dose is 200 mg.

BNSDOCID <UB___ 80820181 1>
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23. Method sccording to claim 1 further comprising the
simultaneous or sequentis] adminisiration of one additional
cardioaclive agenl.

24. Methad aceording to claim 23, wherein the additional
cardioactive apent is sclkecied from the group consisting of a
diurelic, an angiotensin-convening-enzyme inhibitor, an
angiotensin 1l inhibitor, a calcium iohibitor, a cardiotonic
agent, a fi-blocking ageat, a nitro derivative, and a vitamin
K inhibitor.

25, Method according to claim 24, wherein:

tbe diurctic is sclected from tbe group comsisting of

furosemide, hydrochlorotbiazide. metolazene,
amiloride, and spironolactone;

the angiotensin cooverting enzyme inhibitor is selected

from the group consisting of captopril, enalapril,
fosmopril, quinapril, amipril, lisinopril, cilazapril, and
perindopril;
the angiotensin Il inhibitor is selected from the group
copsisting of irbesartan, losartan, candesartan,
valsartan, zolasartan, telminsarfan, and ¢prosarton;

the calcium inhibitor is selected from the group consisting
of nifedipine, nicardipine, lacidipine, I[elodipine,
amjodipine, diltinzem, snd vempamil;

tbe cardiotonic agent is selecied from the group consisting

of acetyldigitoxin, digiloxin, and digoxin;

p-blocking agent is selected from the group consisting of

timolol, atenclol, pindolol, bisoprolol, acebutolol,
propranolol, metoprolol, nadolol, tertatolot, alprepolal,
betaxolol, celiprolol, and oxprenolol;

the nitro derivative is selected from the group consisting

of nicorandil, isosorbide mononitrate, isosorbide
dinitrate, and trinitrin;

the vitamin K anitagonist is selected from the group

consisting of warfarin, acenocoumarcle, and phenproc-
CUINDNC.

26. Method according to claim 24, wherein the additional
cardioactive agent is selected from the group consisting of
an angjotensin-cooventing-enzyms inhibitor and an angio-
tenain 11 inhibilor.

27. Metbod according to claim 26, wherein the angio-
iensin H inhibitor is irbesartan.

28. Meihod according \o claim 23, wherein the active
ingredient 8 amiodarone or one of ils phamaceutically
acceptable salts.

29. Mecthod according w0 claim 23, wherein the active
ingredient s droncdarone or one of its pharmaceuntically
acceplable salis.

30. Meibod according 10 claim 23, wherein the active
ingredien! is in the form of its hydrochloride salt.
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Evaluation of the Acute Electrophysiologic Effects of
Intravenous Dronedarone, an Amiodarone-Like Agent, with
Special Emphasis on Ventricular Repolarization and
Acquired Torsade de Pointes Arrhythmias

8. C. Verduyn, M. A. Vos, H. D. M. Leunissen, J. M. van Opstal, and H. J. J, Wellens

Department of Cardiviogy. Cardiovescular Research Inntisute Moosirichs, Meaxrichs Univerrity, Masswichy. The Netheriands

Summary: Iz the ancrhetized dog with complete chroni¢c AV
block (CAVD), we evalvatad and comparcd the acuie elecyo-
cffects of dronedarone i.v. (Dron, 2 times 2.5
op/kg/10 min) and amiodarcne Lv. (Amio, 2 tmes 3
mp/kg/10 mis). This canine mode] with s high sensinivity for
scquired 10rsads do pointes (TdP) provides an ldeal substrate
to evalustt ventricular repolssization abnefraallucs. Six ECG
Joads and 1wo endocandia! moscphasic action powstial
{MAP) recordings in the loft and righn ventricle (LV and RV)
ware simplansously recorded 10 messure QT lime, action-po-
stizl durstion (APD). intarventricular diypersion (AAPD =
LV arp — RV ipp), sarly aftsrdepolarizadons (EADs), ettopic
basiz (EBs), and TdP. Measurements weys made at the spon-
Wneons idicventricular shythm (IVR) snd 1,000-ms steady-
stme pecing. To invemigate i shor-term. anvarrhythmic
mhwyuwuhmmunm)-m
duced TdP. Futhermore, ip another et of experiments. oral
Droo {20 mg/kg. b.i.d) was glven for J weeks 10 conicious
CAVP dogs. Dyon, i.v.. shoriened ventricular repolarization

(QY. 4352 6000 360 3 55: LV .pp. 395 £ 75 10 135 x 60 ms:
p<0.05).whﬂtul\rlndvu!enhaﬂenlunfnﬂory
perind (VERP, 225 = 30 w0 230 = 30 ms) remained similar.
Therefore the VERP/QT ratio increased S5 = 0.04 o 0.6) =
0.03; p < 0.05). Similar results ware cbmined with Armio, ).v..
Almokalam-induced TdP was charscisrizad by an increased
repolsrization durstion, AAPD, sad EADs. Drag, i.v.. sup-
preased the EADx. EBs, a0d TdP by a reduction sad

nization of repolerization (LV ,pp. 505 £ 110 10 455 2 30 ms,
and AAPD, 1102 55 w 65 = 40 ms). Long-erm ora) Drom in-
umdmrrhuvd.ﬂ.aMﬂQTmnu In contyant
0 onal mm’:’ml:.! Mv?wuhum
paramewrs, resoling in supprassion of EAD-dependem
qundTﬂThhmmlWﬂTnﬁonﬁanlvm

With the exceprion of P-blockers (1,2), the beneficial
effect of pharmacolagic trestmem of life-threatening
ventricalar archythmias has been questionad by the oul-
come of several multicenier tials (3-10). The increased
mortality in the CAST trial (3) after class [ drugs and in
the SWORD wrial (with the class [T} agent d-soulol; 5)
were ascribed 10 an increased prevalence of lethal ven-
tricular wrhythmiss related o an intersction with is-
chemis (3) or, in case of d-sowlol, 10 acquired torsade de
pointes scrhythmias (TdP; 5).

in regard 1 amiodarone, both the oral (1,2) and the in-
travenous (i.v.: 11,12) administration were proven bens-
ficial in the prevention and suppression of life-threaten-
ing veneicular arthythmias. Classification of amiodarone

lln-ud Dex:ember . 1997 revision wd.lnlyzl -
Address cnrmapondence ind reprint requesia 10 De, M. A. Vor m De-
porimeni of Curdintogy. Cardiovasculer Resesrch Imndiute Makstrichi.
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is difficult because &t possesses offects belonging to a
classes of the Vaughan Willjiams classifieation, includin
B-blockade (11-14). The picture Is further complicate
because the short-tern electrophysiclogic action diffe:
from the long-term effects (e.g.. 13,15). Specifically, &t
class 311 action (molongation of ventricular repolariz
tion) seems to emerge after several days to weeks of the
apy (13,15).

In comparison to other antimrhythmic agents, the Tt
incidence sfier both long-term i.v. and oral amiodarone
very low (11,12,16). Sometimes amiodarone even :
places the proarthythmic drug (17-19) or is given as
antidote for acquired TdP (19,20). However, amiodarc
possesses other serious (dose-dependent) side effe
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{21,22), which are (panly) related to the presence of in-
dine !n its atructure, causing thyroid dysfunction. These
side elfects limit its general use, with e discontinuation of
40% (2).

A drug with the same electrophysiologic characteris-
bcs but without these negative side effects could cer-
tainly be of value. Dronedarone, a newly developed
agent, is stucturally related to amiodarone (Fig. 1). but
does not postess the iodine groups. A few short-term
electrophysiclogic swdies In large animsls were per-
formed. showing similar effccts as amiodsrooe iv., al-
though obtained at lower doses of dropedarone (23-25).

[t was the aim of this snidy to evaluate the shart-term
electropbiysiclogic effects of dronedsrone i.v. with spe-
cis! sraphasis on venuicular repolarization and repolar-
izatica-related srrhythmizs. Therefore the effecn of
dronedarons, l.v., were tesed in the dog with chronic
complete AV block (CAVE), 3 model known for is &
high sensitivity for (scquired) TdP archythmias (25-29).
Morsover. thess effecta wore compared with (a) amio-
darone, i.v., and (b) the pure class 111 drug slmokalant. F-
nally, the effect of loag-term treamnenst of onl
dronsdarone was tssted in conscious CAVE dogs.

METHODS

All axperiments were performed in accordenca with the
Guide for the Care and Use of Laboruiory Animals, NTH 86-23,
ravised 1996, and wan approved by the Commines for Exper-
MWMMMWWW' , Maaszricht, the

Geoerul

For these exparimenca. 18 1soagrel dogs were sclacted basd
on age (adulf) and size (body weight of >20 kg mean, 252 4 kg),
but not on race or geoder In & preliminary saygecy, & dghe-sided
thoracotomy was prrformed under geners) sncsthesia (see leur)
m induce CAVE by Injectdon of 77% formaldelryde into the ari-
weptriculay junction (28). During the same fcasion, an epicandial
pacing elecade (Bakieen Resemrch Center, Maderomic, Mass-

] ,'l'|
"""'lh_'\

T Gty

CN W

(] Cary

FIG. 1. Chemical formula o dronedarons ant amiodarons,
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trichs, The Neitheriands) was inserted ot the apex of the loft ven-
tricle. Therenfier. the thorax way closed. and the wire was exicri-
arized through the back of the neck of the dog.

For Lhe iv. sdminfstration of drupy, 13 anexthetized dogs
with CAVB (22 weeks) were used. Afler ovemight fasting.
ancsthesia was induosd by (2) premedication, j.m. (! mi/3 kg:
10 mg oxycodon, ] mg and 0.5 mg azropine),
and (b) sodlum pantobarbital (20 my/kg. i.v.). The dogs were
anificlally venrilated through a cuffed endornchesl wbe by us-
ing a mixnurs of axygen, aitrous cxids. and halothans (vapor
concensradon. 0.5-1%) by a respirator (Pubmonat. Drliges,
Libeck, Germany). Ventilstion was controlicd by continuous
reading of the carbon dioxide concentratios in the explred uir.
A thormal matreas was used to maintsin sdequase body em-
parmure. Because the mnimals ame used over e long ‘e,
mmmnhbdmuﬂwhu&nn

mens. including antibiotics (1,000 mg ampicilin} and anal-
gonies (0.015 mg/kg. L m. buprenorfine). A wmporary sxtemal
venuricular pacemaker (VVT) was given after the CAVE cporn-
tion und after aneathesia o speed recovery. Venriculsr pacing
{50 besssAnin) was dlacoczinned aftar & maximen of 24 b

In five dogs. oral dronedarone (20 mg/kg/twice daily) was
sdministored thalr meals for a period of 3 weeks, stun-
ing a1 6 weeks of CAVE. These dogs wers tested while con-

Stady design: Lv. administration of drugs
I soven dogs, the dose-dependent, short-tan, alectrophysi-
ologic cffacts of dronedarone ware compared with a single dose
of almokalant. For thls purposs, the dojs were suudied in & ren-
domized crossover design in which the experiments ware per-
m:t-umm-muzu
weeis CAVE, sad dronedarope, i § = 2.6 wesks CAVE. Four
dmmﬂﬂmﬁhhhmmmm
recolved dronedarone io the first Ammiodarons was
sdminisserad 10 four doga () = 2.6 weeks CAVB), of which two
”w&mhhmmmmmﬂ

puonmeters. Therefors, we evaluated e xtiamhythmic
ties of dronedsrone is a second set of dogy (& = 4), iv which
almolkalant was used o Inducs TdP.

Drug administration and determioation of dosage

All Lv, drugs were sdministered through 2 carmula in the
capinlic veia

Dronsdarone and smindyrone wem provided by Sanofy,
Prance. The dose of dronsdwone (2.5 my/ky/10 min) end amio-
darons {$ mg/kp/10 min) was based op a préviows study per-
formed \n sinus thythin dops (23), ln which i« was reponed dthar
this single doss had the mast pronouaced effects on QT dme

dronedarona or emiodarons was weighed snd dissolved in poly-
eiliylenc giycol (PEG) 400 and dimilled waser (X:1), This mix-
nare was piaced In & water bath st 70°C il all drug was dis.
sotved and che solition was clexr Before the sohition was
jstravenously adminisiered o e dag. ik was cooled to J7°C. A
sacond bolus of dronedayone (2.5 mg/kg/10 min) or amjodarone
(3 mg/kg/10 min) was sdministercd 65 min afier the stan of the
et bolus.

J Candiovawr Phermuxal™. Wl 3J. Ns, 2. IV
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Almokalant, [4-(3-cthyl(3-propylsulfinyl)propyl Jamino ) 2-
hydroxy-proporybenzonitrile, was provided by Astra Sweden.
‘The dose of simokalant (0.12 mg/kp/10 min) was bused on
previous experiments (29) In which we documenicd an inci-
dencs of 50% spontanzous TdP. Aimokalant was freshly pre-
pared by dilution of a stock sotution of 1-0.01 mmol with
saline,

Electrophysiologic measurements in reistion to Lv.
drug administration

Six ﬂnﬁudecuwuﬂinmpucludl and two sndocardial
monophaslc sction porential (MAP) sigaals were simuhame-
ously registcred and srored on hard disk. The MAP catheters
(Fravx combinstion catheter. EPT 1650, Mouniain View, CA,
US.A.) wers mndomly placed in sach ventricle and used as de-
scxibed previously (27) wo visuslize the actien povential and 10
recond carly afierdepolarizations (EADs). MAP recordings had
1o fulfill the following aliterin: amplirude > 1S mV, and smooth
contour and equal duration ip consecutive beats during control.
The cycle length (CL), the QT time, the duration of tha acilon
pnuﬂdlb:ma.vm)ndddnwnMamV”n)ud
the inerveariculer dispersion |A action-potential durmion
(AAPD) defined 83 LV, pry — RV, pp} were mossured during id-
loventricular thythm (IVR) w0 assess the cffect of the drugs on
ventricubar repolarizagion. Furbhermare. ot the mial level, the
C:I.dlulinnda(ﬂ'inmvu)wmhnd

In the dronedarone and amiodarone experiments, the QT
dme was also measured during a nsady-siaie paced cycle
length (PCL) of 1.000 ms. In addition. the VERP wui deter-

ot m-;u of the ba-
n of 5 ms, sardng within e period
-:wmmom Steady Rate was reached after 3 min of coa-
tinuous pecing. The PCL of 1,000 ms was chogen to correst for
the reporiad bradycardic sffect of these drugs in sious rhythm
dogs (23). Bacaus: the site of the bnpulse formation of the IVR
may changa (aftey medication), a paced QRS complex bas the
advaniage of a sivpiler QRS during al) stages of the pratocol,
Mmmﬂnmmhcﬁudm
and amlpdarons on intraventricular conducdon (QRS widih)
and repolarization paramaters.

In all experimesz, measuroments wers performed ar base-
1ina apd after the complete dosx of each drug was injecned (10
min). The dropedarone and amiodarone experimants had some
sdditional meansrements dusing [VR: a1 25 min, m 40 min,
righn before the second bolus (1 w 65), a1 the end of the second
dose (L= 75). and m 90 and 110 min. Venoicular pating with a
CL of 1,000 ms wes started at 25 and 55 min afior each dose of
thase drugs.

In the antiarthythmic experiments with dronedarone (n = 4),
all measurements were done m basclina, after almokalam (l.c..
immadintely defore dronedarone), and afier 10 min of
dronedarons during spantaneous [VR.

parameters

The following parameters ware monitored be-
fore and ufier drug admimistration: (s) changes in the QT(U)
wave morphology (like amplivude, direction) before and di-
rectly afier pacing (31), (b) the sppearance of EADs on the
MAPs, (c) occurrence of (triggered) ecopic beats (EBs). and
(d) the induction of TdP, either spuntantously or Afier pro-
clectrical ximulation (PES). Appearsace of ncquired

TdP in chis mudel is azsocisied with nonhomageaeous length-
ening of ventriculur repolarization. which ix reflected in AAPD
{27,29). The necessity of PES 1o induce TdP is reluied to the

4 Canlivwst Phussunel™, Wl 13, Nu, 2, 19%
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Jack of sponiancously occrriag (multiple) EBy, which will jn-
crense the magniwde of AAPD, .

A detailed description of the prowacol used to Induce TdP by
pecing has beea published (26). In short, specific pacing proso-
cols mimicking the sharvlong/shont seguence are dalivered dur-
ing IVR under bascline conditioas. When no sponianeous Tdp
appears within 15 min afier the stary of the almokalant infusion,
PES will be repested. In case of dronedarone and amlodarone,
PES wax performed 43 min afisr the start of drug admininy,.
rion, beceuse il was reported thet the maximat effoct on QT dme
is ronched then (23).

le’shmav:qqnuﬁcanduhlnsplmmdlhqu
complexes. This anhythmia often terminates spomancously,
but can al10 degencrite into vemtricular fibrillation (VF). A dog
was called inducible for TdP when such an arriyythmia conaisi-
ing of a1 [east flva beats (a) occurred spostancously (23 times),
or () wat Induced 23 limes by using the sumé pacing moda or
both. When it lasted >10 : or when it deterioraed in VE, car-
dioverslon was applied through puiches on e thorax, which
were placed in advance. In this model, doga show a very repro-
ducible response 10 drogs over weeks (24), allowing the com-
parison of difforent medications.

Oral administration of dronedarone

In five dogs, onal useomemt with dronedarone (20
ma/kpiwice a day) was siermed [n week 6 of CAVD (in the
mamning of dsy 43) and contioved for 3 weels. Thése dogs
were tined 10 bave frequent awalke slecrophyziclogic mes-
surements. Dogs had two control ECOs 1 weck apare. After this,
BCO recordings were made az day 43 (Le., Ghﬂnnhﬂnlull
doga), day 46, dxy 49, and heveafaer every week to rponitor
changey in QT, COL-IVR, ;d PP

Data analysis '

Al ECQ paraneven were measared by ming a cumtom-mads
computer progmm with a resolution of 2 s and adjustablc gair
and dme scale. All siologic data reported are the
mesn of five consecutve (single) beas.

Stiatistics

Multiple renmem comparisons were made by using a Fried-
man Two-way analysis of variance (ANOVA) toec: If 1t was slg.
nificant, it was followed by a Wilcakon matched-palrs signed-
ranks wst. Single effacts were analyzed with a paired r iest. A
T2 test was used when the daia were presemied as percepuage:
(32). Values of p < 0.05 ware consldered significant. Daia are
expressed as mean x stondard devistion (SD), unless otherwin
staied.

+

RESULTS

jc characteristics of the CAVE dog

In Fig. 2 (A1), a representative example of an ECG o
s dog with CAVB is shown. Arrlal (PP) and venwicula
activation are dissociared. allowing separare analysis o
the strial and ventricular . The PP interval {
475 ms. and the CL-IVR is 1,680 ms. The CL-IVR ca
originate from several sites in the ventricles: in this caxe
a right ventricular origin seems to be indicated based o
the QRS morphology. In lead IJ, & negative T wave con
cludes the recording. In a few of the dogs with CAVE, ¢
polsrization nbnoemalities are presen ul baseline, as evi

R
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tden at 10 nun, whereas the maximal increase in PP inter-
val was obuarved st 25-40 min (Fig. J)

effects of amiodarons i.v.
Bascline values were comparable with the baseline
values for dronedarone. there was one exceprion: a larger
QRS duration st the paced rhythm of 1.000 ms (Table 2).
The first dose of amiodarone prolonged the CL-IVR
slighdy and had no direct effect on the repolarization pa-

TABLE 1. Dose-dependent electraphysiologic effects of
drongdarone i.v. during IVR

Comel Dron 10 Drmé&S  Dron 2 10

CLIVR 13852210 1335=190 14252255 14952190
qQr 43z 60 a00z45" 400280 0z
qr, 345238 MD23I5* 3545 WI=IS
LV APD »5x15 1S53y =60 335=00
RV APD 130245 3050 J10=40 300 = 40
AAPD &Sz 45238 $s=50 385235

[ 300 = 70 57521200 525290 613 = LOO%

Dron 10, 10 min after sunt of drooedarone; Droa 5. 65 mis afisr
start drosadarons ¢t the mamena: (e socond Soss is anad: Dron 2 10,
10 min afver wan of the second doss of dronedaroac; CL-IVR. cycle
langeh of the idiovensricular rieythoy: QT. QT time: QT,, QT cosrocted
with the farmwls of Bazoir: LV APD. endocardial leh ventricular sction-
potantial dvrwtion: RV APD, ripnt venmricular APD: AAPD. inlcrven-
tricular dinpersion = LV APD ~ RV APD; PP. PP:MmaLdlvlluesll
M & mem o 3D,

'pcmumnul.

*p < 0.05 vx Dron 10

J Cardinmms Phuramed’™, Wi, 23, Nu, 2, 1YV

BNSDOCID. «XP__ 1024480A__1_>

lﬁm).mmul.m“mw"mﬁ
mﬂynﬁunﬂdmndhvmmnddmhﬂy
(nonsi VERP/QT was increased in
evuymﬁﬁmahbh) As with drogedarone, no effoct was
obterved on

the QRS duration.
The second dose of amiodarone had similar effects.

Electrophysielogy and proarrhythmic effects
of aknolcalant

Before administration of almokalant, the baseling olec-
wophysiologic characteristics wers similar 10 the baseline
values obtsined st the dronedsrone experiment. At the
ventricular level, almokalant significantly increased the
CL-IVR from 1,405 = 260 w0 1.560 = 305 ms and all re-

polarization parameters (Table 4), including LV , pp (385
:55(0505: 100 ms), snd AAPD (30« 200 75 = 40
ms). The QT titne not only increased in length, bux was
accompanied by changes in the TU wave shape (four of
seven dogs). Al the atrial level, aimokalant also showed
a marked increase in PP interval (Table 4).

Almokalam resulted in the occurrence of TdP in five of
seven doge: four dogs showed spomaneous episodes of
TdP, and in one dog, reproducible induction of TdP was
obtained afier PES, A representative example of a spon-
tanevus TdP is shown in the second punel of Fig. 4,

' ™*x
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TABLE 2. Doye-dependent slectmphysinlogic ¢ffects af dmnedurone i.v. and
amirdarone i.v. during a puced riyrhm of 1,000 ma

Control 5 &0 Second doss 25
CL 1.000 1.000 1,000 1000
QR3S DRON MHosi5 110a IS 05x1S 110219
AMIO 140 = 5 135=1D 135210 13825
QT DRON a153 % ¥0a4n 390 3 40 k- FY
AMID 405=25 93229 335=30 Ns=3
VERP DRON sz e N WalX 1303
AMIO 230=%0 25=3 8 x 30 DSz
VERPAQT DRON 0.55 u 0.04 0.60 = 0.04* 0.60 2 0.04 0.6] 2009
AMIO 0542000 0.60 2 0.07 0392008 041 =0.00
VERP, vearricular effective refructory peciod; 25, 60, 25 and €0 mis alfter the stert of drodedmrone; other ab-
brevistoms, sec Table |.

Only in the two experiments without proarrhythmic ef-
fects could the VERP be determined. In these two dogs,
the VERP increased by ~15%.

Antisrrhythmic effects of dropedarcne Lv.

During baseline, two dogs had ventricular repolarizs-
sion disturbances, showing a long QT time and presence
of deep TU waves. The ECQ of one of these dogs is
shown in Fig. 2B1. These ECG characteristics became
more pronounced ip the bears directly afier the pacing
uains. In one dog, PES even resulted in TdP in the ab-
sence of class [II drugs. In these two dogs, dronedarone
sbolished these repolarization disurbacces and seomed
to homogenize repolarization, as shown by a maried de-
crease in the difference of the APD in the veniricles
(AAPD) snd disappearance of the TU wave sguctre
(Fig. 2B2). After dronedaroas. PES-induced TdP was
completely prevented. Therefore, In conmask ®
uimokalant, dronedarone administrazion (both dosages)
did not cause any spontaneous or pacing-induced proar-
hythmic activity in the form of TU-wave changes,
EADs, EBs, or TdP. The sntigvhythmic effect of
dronedarone was studied In more detail In four dogs with
repetiive episodes of TdP after almokalant
{sea Fig. 4, pacel 2). In three of four dogs. PES could be
performed afier slmokalant, and these pucing-induced

TABLE 3. Dose-depandant dcmwhyrbh;k effects of

amiodarone i during IV

Comrol Amio 10 Amlo 65 Amio_2 10
CLIVR 1432330 15002115 15802235 1980x=260
qr 430z 55 AW=60 MOzN =8
qQr. 30 g 4D M0 350 =28 135235
LV arD 565 30278 0= 63 35asd
RY aPD 20z 30243 2850 250
AAPD 033 40213 6025 S0s13
e d S20x180 7832210 760cias 310z 143

‘mio 10, 10 minsfher sart of amiodwone: Amio 45, 83 win aficr

* amindarons 1 the reoment the second dose is sturied; Amioe_2 10.

1 min afier san of te sccond dove of deosedurone; other abbrevip-
Wuns. sex Tablg ).

BNSDOCID «P__ 102440041, >

frequency chaoges also resulted in TdP. Dronedarone
wag administered 21 = 7 min after the stant of almokalant,
After 2-3 min, the ectopic activity and peviods of TdP
swred to disappesr, snd at 10 win (when the complete
dose was injected), all the EADs and EBs were com-
plmlynppund(ue;..ﬁ;.«mﬂ!).ﬂumn—

tion and suppression of TdP was associated with (a) a
significant decresse in the QT time (525 = 11510490 2
nom).m-mmmofqrm:u.
loss deep TU wave or disappearance of the biphasic TU
wave (after pacing) or both], (c) shorvening in the LV o,
md(d)dnmm:mmhrdupuﬂuﬁunuoassb
6S £ 40 ms (p < 0.05; Tadle 5). Agsin, dronedarone did
not influence the CL-IVR, whereas the PP interval did in-
crease further o 750 ms (Table 5). Repatition of PES of-

ter complete administration of dronedarone also did not
lead to TdP in the of almokslant. The
mmtmmmordumwm
(both =7-10%), and the incyease in PP inssyval in combi-
nation with almokalsnt was compurable to the changes
found io the seven tested dogs after the firm dose of
dronedarone.

Oral dronedarone

The two control elecuyophysiologic messurements
were similar, Six hours after the firyt oral dose of
dronedarone, a sinall incresse in the CL-IVR and QT was

TADBLE 4. Electrophysiologic effecss of almukalons Lx,

Conkel Almnokainer 10
CLIVR 1,80 £ 2460 1,360 g J05*
QT 4103680 S0 = L1y
qQr, IN=23 4103 70
LV AFD L LF3 1] 503 = 100"
RV APD Ji5nas 410 3 89
SAPD 50 =20 TS dQr
P 30220 Mzar

Almaicatont 10, 10 min 3Rer the roet of ahsokalacs: other sbbrevia-
uiors. mix Tahie 1.
"p < 0.05 w. conrel.

J Carchovast Pharmarel™. Yol 15, Na. 2 199%
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0. 4. Eflsct of dronedarone on aimokalant-induced torsads de poimas (TdP). This figurs conalsts of tuee pansis with the same con-
figumtion an In Fig. £ In panel 1, the bassline atuation is shown with gmooth AP end an Inlervarericular of a§

morphology dispersion
ms (335 ~ 200 ms). Alter almakalard (0.12 mp/kp/M0 min), the repolartzation changes, s evidenced by an increass In QT time, APD. and

imerveniricular digparsion (AAPD). Early aherdepolarizations

obsarved (Fig. 5). The increase In QT reached signifi-
muZldnys(TlS:lSmSDS:mm'p<0.0$)

DISCUSSION
In this study. we evalosted the short-ierm elecwophys-

tion sbmormalities and nmnd‘l‘d?mhymm
mhhuu.dmneduwellﬂmd:nl:mehﬂmm

TABLE §. Electrophysiologic effects of dronedarone n
qfter aimokalant-induced TdP

Coutrol Almokalax 21° Dyon 10
CL-IVR 1,380 = 400 1.535 = 359 1.538 2320
Qr 345235 5235119 &0 = L0
LV AFD MOz 4S 305 = 110° 4552 80"
RV APD a0 390 = &8¢ ns=z60
AAPD 5=10 11055 65 = 40F
| 4 5302128 680 = 175 0= 17
T® ) [T o

* Sarting point of dronedarvee ul 21 = 7 win afer almokalant: ab-
reviations similar to Table L.

¥p < 0.05 va. comrul.

! p < 0.03 vz. almokalam.

J Canbavanr Phorvam ul'™. Wl 13, Nu. 2, 1990

(EADs) oceur as Indlicsted
wmdmmwm-smw

by the armows (panal 2), and we 308 wo shorn

At he and of the dronedarone infusion (panel 3),
by

cided to use the CAVE dog for three reasons: (a) sopars-
tion berween atrial activity and ventricular rhythm; (b)
presence of nonuniform repolarization, favoring srthyth-
mogenesis: and (c) high suscepribility to TdP asthyth-
miss after class IIT drugs. In this model. the bradycardia-
induced wvolume overload leads to bivenwiculsr
hypertrophy and electrical remodeling (33); besides the
anticipated lengthening in ventricular repolarization, w
described the of another important proz.
tbythmie variable, intexveptricular dispersion. Th.
AAPD (a) is bradycardin s (b) = CAVB, fmytha
incressed by the administration of class 11 agents (e.g..
almokalsnt; 27,29); snd (¢) promaies the emargence o
EAD-dependent acquired TdP (27,29).
Almokalant, a pure ly, blocker, has thown a proar-
thythmic effect in ~4% of the patients (34) and has beer,
withdrown from furcher clinical trials. After almokalant
repolarization disturbances were clearly visible in al-
most all dogs. In addition, EADs occurred in both ven.
tricles, followed in time by (wiggered) EBs and the
spontaneous occurrence of multiple runs of TdP (Fig. 4)
In those dogs showing spomansous TdP, PES also re.
sulted in the induction of TdP, which is reproducible no:

R
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only within m).e:perimtunah'odnnnl subsequent
mmoﬁd?bypl;nmumpaﬁbh

th-lmmmlnmdemm;
severe ventricular abncmhnuanlhe
ECG in the form of TU waves . Prevendlon

and suppression of TdP by pacing or drugs (26.27) in as-
socimed with an Inhibition of the EADs and a shortening
f the AAPD.

effects of dronedarone Lv. and
amiodarone Lv.

In anesthetined dogs with CAVB, the administration of
dronsdarone iv. did not result (<60-120 min) in short-
term class II1 cffects. On the contrary, we noticed a dose-
dependant shortening of venrricular repolarization with-
out jofluencing the CL-IVR in our dogs. Intravenous
amiodatope-treated dogs exhibited a similar oend with a

~nilar QT Inteyval, whereas the CL-IVR increased.

Dronedarone, i.v., showed a different remporal effect
Oﬂrlpollﬁzadonuonl'l’lnmll The maximal short-
tning of the repolarization was reached at 10 min,
whereas the PP interval showed » further increase with 8
maxitom at 40 min (Flg. 3).

This is for the firs time thet a decrease in QT rime was
described for an amiodarone-related compovnd. In the
literature, similar or increased values in QT rime were re-
Borted, most probably related to the significant incregsed

rmterval (pronounced bradycurdia) described in the
niwer stadies (23.24). When the dogs would have been in
rormal conducted sinus rhydyn, the slowed PP rate could

important antaschythmic property (35). The VERP/AQT
ratio wes delermined during a steady-siale pacing at a CL
of 1,000 ms.

Drooedarone showed dose-dependent ajectrophysio-
logic changes in QT and PP interval (Table ], Fig. 3).

In the liwrawre, several short-term ysio-
logic studies were published of drugs with amiodarone-
like structures without the iodihe coateatr. These drugs
[e.g., butoprazine (L. 9394) and pxifurcline] also de-
creased heart rate (PP interval) in dogs. However, buw-
prozine (36) had no effect on QT. APD, and VERP, and
prifuroline (37) increased the VERP mainly based on a
Na* blockade, as evidenced by an Increase in QRS du-
ration.

Antiarrhythmic effects of dromadarobe, Ly.

In many screening models of arrhythmias (24.38.39),
dronedarone, i.v,, was shown 1o have ef-
fects similor to those of amiodarons, but s Jower
with the induced bradycardia or the incressad VERP or
both (24).

Our first impression that dronedarone might have an
effect on repolarization-dependent ahythmias came

7 Cavdionper Pharmucel™. WL 1), Nu. 1. 1199
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from the disappearsace of the TU waves in the dogs re-
ceiving the drug for the elecurophysiologic study. This
was an unexpecied finding, whick we normally refer to
as homogenization of repolarizarion, because it ix ac-
companied by shortening in QT time and AAPD (27.40).
Therefore, we investiguied whether dronedarone, i.v..
could prevent or suppresy or both the spontaneous or pac-
ing-induced TdP seen after aimokalant. This was clearly
the case. Within minutes after sdministration of
dronedarone, TdP became suppressed, just 3¢ did the EBs
and the EADs,

Because there are no date on the antisrchythmic cffects
of dronedarone in repolarization-relnied arrhythmias, we
can refer to amiodarone only for compantive purposes.
Antarrhythmic effects of smiodarooe, i.v., [n patienn
with TdP have been described (19,20). Rankin et al. (20)
reported that the prevention of TdP with i.v. amiodarone
wag associsted with an increase in QT time, possibly re-
lated to the slowing in hean rate afler amiodarone. They
suggested that the prevention of TdP could be due 10 ()
the suppression of the EBs (EADs) preceding the TdP, or
(b) 2 homogenization of the APD throughout the beart, or
both. This corresponds with our observation of the de-
trease in AAPD and suppression of EADs by
dronedarone, i.v..

Passible fonic background responsible for the
observed changes

Changes in clectrophysiclogic parameters can be the
resulr of effects on different ionjc currents. An extonsive
review on the complex cellular electropharmacojogy of
amiodarone can be found in reference 4). From our apd
other In vivo studies (23-25), we may assame similar
short-term effects of dronedarone and amiodarope, al-
though reached with another dosage.

The observed decrease in repolarizarion ime can be
explained by a relatively larger bloek of inward currenty
{Ca?* or Na* blockade or both) than outward curreats
(K* blockade), resalung in.a shortened APD (42). These
actions could also be ible for the change in
VERP/QT. During the piateau phase of the AP, a small
block of Na* currents may lead to a shortening of APD,
as Hlusrazed by the electropbysiologic effects of quini-
dine (43).

The bradycardic effect on sinus level can in principle
be reached by (a) the P-blocking activity (25), (b) the
Ca, channel blockade, or (c) the potassium channel
tiocking effect, as seen with pure class 11T drugs, which
cause an increase in both PP interval and the CL-IVR, or
a combination of these (Table 4; 26,29). In view of our
results, the lanter possibility seems not likely for
dronedarone.

The suppression of EADs and prevention of TdP
could be due 10 Ca3* blockade and also Ns® blockade
(44). In addition. & possible role of a-udrenergic block-
ade (24) should be mentioned because a-adrenergic
stimulation has been shown to play a role in the pene-
sis of acquired TdP arrhythmias in the rabbit model
(45).

J Comborrma Phuraun pi™ %d 2. Np 2 J9R

Long-term electropbysivlogic effects of oral
drogedarons

In contraxt 10 the short-term * administration oral
dronedarone increases both the PP interval and the CL-
IVR and caused a significant increase in repolarization,
which st day 21 was independent of CL. Long-term
amiodarone ju humans alyo leads to 2 slowing of the
heart rate and an increased repolarization (13,15).

Can dronsdarone replace amiodarone?

Amiodurone has been established as one of the mast
effective antiarrh agenta currently availabls for
clinical use (1,2,6-12). The results of these large-scale
clinical trials are in Jarge coatrast o the detrimenta] ef-
fmwun:hdlnlﬂﬁ)mdpuudanmm
(5). The exact pharmacologic mechanism responsible for
amiodarone s acdvity is still not clesr but goes beyond it
reported class [ and 1 activity. It could be bazed on ad-
ditional class II (both G~ and B-antiadrenergic action) or
class IV action or bocth, Moreover, an intsraction with the

thyroid recoptor cannot be excluded.
D:mdnom.:v,hnamllrmodoufmo.e.
Ca?*, Nu*, and noncompetitive blockade), oc-

adrenergic
cutring st even lower dosages (23-25). The orul use of
dronedarone also slows the heart rate. In sddition, thic
compound might lack (part of) the fexred side effects be-
cuuoflhelbmofioﬁmSiueﬂuulihpn-
monary toxicity and thyroid dysfuncion (21,22) after
oral nse are considered the main restyiction in the use of
amiodarone and & major remson for discontinusvion
(2.21,22) of amiodarone thesapy in 40% of the patienis

(2-39)

against repolarization disrurbances and
molnmdm-ulndurbydmnﬂd?)by&omdme
combined with an increased VERP/QT ratic may result
in a powerful antianhythmic agent.

Limitations

In this study, we used dogs with CAVE t0 study the
olectrophysiologic effecis of dronedarone. In contrast ic
data reported in sinus thythm dogs, the CL-IVR does nor
akter after dronedarone, i.v.. This could have influencer
past of the resulis, especially becawse of the temporal dif-
ference betwean and PP intezxval. On
other hand, it gives 2 good idea of the direct effect o
dronedsrone on venincular repolarization. Also, we di¢
not Investigare the frequency-dependent electraphysic
logic effects of dronedarone, although the (relative) et
fects obseyved st CL-IVR (=1,400 ms) and 1,000
were similar.

json of ora} and i.v. dronedarone might be cor

founded by the fact tha dronedarone, i.v., was admini:
tered while the dogs were ander Chalothane) anesthetic.
whezeas the orul dronedarone was studied swake. A po-
sible contribution of halothane to the observed effects «
dronedarone is concelvable.

Dronedurone was dissolved in a miztture of soline ar
PEG 400. We did not examinc the electrophysiologic ¢
fects of the solvent mixture iself, Becavse PEG 400 h

N

N
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been reported to prolong the QT time (23). it is not very
likely that the solvent is 2 major daterminant of the de-
scribed electrophysiologic effects in this study (a shont-
ening of repolarization).

CONCLUSION

Dronedarone, i.v.. does not have u class [11 action in
dogs with CAVB. It shorens ventricular-repolarization
parameters, resulting in suppression of EAD-dependent
acquired TdP. The increased VERP/QT rmatio afeer
dronedarone may indicste an important second aptiar-

rhythmic property.

¢ This snady was {Inancially supported by
amwrunmummwuonm.omnbys«ﬁ
Recherche (Mompellier, France). We alto thank ASTRA Swe-
dea for providing almokalant and Lhe Medtronic Bakicon Re-
search Cener for the epicardial clecirodes.
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SR 33589, a New Amiodarone-like Antiarrhythmic Agent:
Electrophysiological Effects in Anesthetized Dogs

Allan Manning, Vincent Thisse, Dominique Hodeige, Jean Richard,
Jean Pierre Heyndrickx, and Pierre Chatelain

Depariment of Pharmacology, Sanafl Research Coure, Sanoft Pharms, Brussels, Belgium

Saemsry: We compared the electrophysiological effects
of a new amiodarone-like agont, SR 33589, with those of
mhhm.ﬂowddmmmen.heﬁzdwithehlo-

followed
with amiodarone 5 mg/kg, which reduced heart rats (HR)
by 19% (p < 0.05), Increased WCL by 31% (p < 0.01),
AH loterval by 14% (p < 0.05) and AERP, AVNERP, and
VERP by 13% (p < 0.05), 19% (p < 0.05), and )1 (p <
0.01) reapectively. No effect was observed on HV or FQ

Amiodarone is one of the most effective antiar-
thythmic agents currendy available for clinical use
for suppression of atrial fibrillation and life-
threatening ventricular arrhythmias (1-3). How-
ever, the exact pharmacologic mechanisms respon-
sible for this ection have not been clearly defined.
Amiodarone possesses an ammay of potential antiar-
rhythmic actions that aji may play a role io its clin-
ical efficacy. These include potential antisympa-
thetic activity (4,5), prolongation of ventricular ac-
tion potential duration (APD) and effective

periods (ERP) (6.7) snd inhibition of the
fast sodium channel (8.9), slow calicium channel
(10,11), and varions powssium channels (12,13).
Cerain unwanied p Ogic aclions may re-
sirict clinical usage of amiodarone. however, in-

cluding potential pulmonary loxicity (14,15) ond an

interaction with thyroid function believed to be ¢
to the presence of jodine substituents on the am
darone molecule (2).

SR 33589 is a benzofuran derivative structur:
related to amiodarone (Fig. 1) that was recer
shown 10 possess significant antisrrhythmic actis
similar 10 and possibly more potent than tha
amiodarone (16,17). We the acute ¢
trophysiological actions of SR 33589 after its in'
venous (i.v.) admimistration in apesthetized d
with those of amiodarone.

METHODS

Electrophysiological actions at basal heart rate
chkJ:dnim:. Mongrel dogs (weighing --(I}(
body wright of cither sex were used. Animals were a:

'g.:uivd Junvary 10. 1994: revision accepied Seplember 21,

1994,
Address correspondence and reprimt requasis 1o Dr. A S.

Manning st Sunofl Winthrop Lad., 1 Onslow Si., Guildferd.
rey GU1 4YS, England.
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Sh )35
AQ 1. Structures of ER 33559 and smiodarone,

diac :
eycls length (SCL): AH interval (ss 3 measure of intra-
oodal conduction time); HY intexval (as a measure of
mndmmmmaylm a range of
calculated from the surface ECO. including

. QRS, QT, snd QTc intervals, calculazed a to
the method of Bazen (1) and refractary
afrioventricular node, and veniricular: AERP, AVNE.RP

ulﬂhldbyumlormmulhuwphdm
lation with a programmable electronic simulator (Janisen
JS1.8U2) with rectangular current pulses (2-ms duraton
at twice diastolic threshold). Programmed single prema-
ture arrial or ventricular stimull were delivered afver
fixed-rate paciag st a 400-ms CL. The coupling interval of
the ure stimuli was reduced by 10 ms after a train
of bunnndlnompmmmm Weneke-
bach CL (WCL) was calculated by increasing the mte of
stimulation of the SA node until no ventricular depolar-
izration was observed.

”E

BNSDOCID <XP__1024487A _|_»

Drug administration. Amiodarone 5 mg/kg was admin-
Istered as a 5% solution in distilled water. SR 33589 was
administered ax a 1% solution In distilled water at llnd
kg, 2% solution in distilled water &t 2.5 mp/kg, and as &
1% polyethylene glyool (PEG) solution with distilled wa-
ter (2:1) at the highest dose of 5 mp/kg. In each case,
mg/kg smiodarone or 1, 2.5 or 5 mp/kg SR 33589 was
admipistered t.v. in 2 min, followed by » second similar
dose &) min lafer. lmnedhtdylmrmmn.memfne
ECG and the His bundle and atrial ECGs were reconded
and intervals were messured svery mimnite for the first 10
min. The same intervals were then measured every 10
min. ERPy and WCL were calcolated st 10 and 50 min

h

NaCl 4 ml was administered to a contrel group of $ dogs
according 10 the same protocol. Each other group coa-
tmined 6 dogs.

Prequenc Mdniuhmn'

Surgical rechnigues. Mongrel dogs weighing ~10 kg of
cither sex were uged. The aurgical techalques usad were
cssontially the same a¢ those used in tha first study in
which electrodes were on each Emb of the
anesthetized animals 10 obtain a sorface ECG. However,
mmduuwwmmathﬁnaim

and positioned at the apex of the right ventricle. This
mWem s
connected L0 &

Sl!lmuvmmmundndnnﬂm
from 400 to 200 ms in increments of 40 ms. VERP was
mensured as described in the previous section. Vemricu-
lar refeactoriness was dafined as the response of the ven-
tricle 1o the introduction of premature stimuli after a se-
quence of eight beats, and ERP was definad as the longast
coupling interval betweea the basic drive CL snd the first
premature stimulug that falled o evoke a ventriculer re-
sponse. EPP was measured at 20, S0, and 80 min after

drug sdministration.
Drug administration. Drugs were dissolved in-
istered as doscribed previoualy. All groups of 6

dogs. Oroup:u-mm:vm:duuw.z.sms
Lv. SR 33589, or $ mg/kg |.v. amiodarone.

Statistics
Resutts were analyzed statistically by Shadent's ¢ test
hrpumlnnlbles Differcoces between meas vnluel

wers made in only ons divection, Imweennunnl-
ues observed at a certain time after drug administration
and mean values measured before drug administration
(time 0).

RESULTS
Graphic representation of
electrophysiological activity
To aid comperison and visualization of the elec.
trophysiological activity we transferred the six pa-
rameters (SCL, AH interval, WCL, AERP.

AVNERP, and VERP) onto a star symbol. with the
six equal branches around a central hexagon used 1

4 Cordiavars Pharmacel™, Vel. 13, No. 2. 199:
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RG. 2. Electrophysioiogical changes obastved after admin-

inrmtion of S{. .. )+smmlomlom|nw¢——-)
M
indicate 0 variation (Figs. 2-5). Mean values of ¢f-

focts dunundmmmﬂonoflheﬂm dose were
calculated and superimposed on the star symbol.
Similerly, mean values of the effects of amiodarone
MSR!!SIDahundmmmuonunlumd
doss were calculsted and also superimposed on the

star symbol.

loloauldeﬂ’ cfamodnm
The electrophys actls ne
mshownmmlulundzlndﬁ;
mmsCL.Nonmﬁeutdnmmob-
served in the vehicle-treated proup. A maximal,
nonsignificant increase In SCL weas noted 40 min
Mtheﬁmmnthﬂﬂwwmpd
by 13% [from 443 = 46 to 500 = 32 ms, NS; i.c., »
reduction in beart rate (HR) of ~14% from 14] = 14
to 122 = 8 beats/min, NS] and 70 min after the
second injection so that SCL was increased by 25%
(from 443 = 4610 553 = 74 ms, NS; i.¢., a reduction
in HR of ~19% from 141 = 14 10 115 = ]2 beats/
min, NS).

Administration of amlodarone causad 3 slight,
noosignificant of SCL immexdiately after
sdministwration of both doses: by 5% from 50) = 26

/44-01937546306=BRITIRR L/01-09-19-10:51/002-004

o

A. MANNING ET AL.

to 474 = 25 ms and by 7% from 624 = 43 1o 580
45 ms. After initial shortening adminisiration of
first dose of amjodarone caused progressive prol
gation of SCL; maximal but nonsignificant chan
was gbserved after SO mio when SCL was increas
by 26% (from 501 = 26 to €32 = 46 ms, NS), equ
alent 10 a reduction in HR of 19% (from 121 = ¢
98 * 8 beats/min, p < 0.05). A second administ
tion of § mg/kg amiodarone funther increased SC
after 70 min SCL. was prolonged by 61%: from !
= 26 to 807 = 83 ms, p < 0.05, equivalent u«
reduction in HR of 35%, from 12l = 6t0 78 =
beats/min, p < 0.05.

EfYect on AH intervel. In the vehicle-trea!
group, AH interval was stable throughout 1
study Amiodarone 5 mg/kg prolonged the AH

significantly. A maximal increase was no
amrlm!n.mmcmtﬂ-nlwmlomd
14% (from 85 = 6 t0 96 = § ms, p < 0.05). Adr
istration of the second dose of amiodarone indu:
slightly greater proloagation of the AH imerval;
ter 50 min, it was prolonged by 18% (from 85 = ¢
100 = 5 ms, p < 0.05).

Effect on HV interval. In the vehicle-trea

throughout

Q ORS, and QTc intervals. No
was noted in PQ interval in the
menhmmﬁmm.

1 Condiovasr Phormacei®™, Vel. I3, Neo. ], V03
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ELECTROPHYSIOLOGICAL ACTIONS OF SR 33589 255

variation, 6%). Administration of the second dose
aad no additional effect. No signiflcamt change was
nnudeT,mu\mlmmevehde-trnledonhe
smioderone-treated

group.

Effect on WCL, No significant effect of the vehi-
¢le was observed. Amiodarone 5 mg/kg increased
WCL 30 that maximal changes were observed after
10 min when WCL was increased by 31% (from 187
= 8 to 245 = |9 ms, p < 0.01). Administration of 2

experimental protocol,

WCL was increased by 819 (from 187 = 810 338 =
26 ms, p < 0.01).

Effect on AERP. A slight (10%), nonsignificaat

increase was aoted in AERP in vehide-uuud

unﬂy After 10 min, AERPwuprdonpdbyllﬁ
(fram 138 = S 10 157 = 6§ ms, p < 0.05).. Further
masm.wmrmu—
after 10 min, AERP was prolonged by 18% (from
138 = Sto 163 = 7 ms, p < 0.001).
Effect on AVNERP. No siguificant changes were
noted in the vehi

observation period (from 164 =910 194 = 19 ms, p

BNSOOCID <XP__1004a7A_I_»

G 4. Betmupinnioiogics) changss obeerved
after administravion of 25 + 2.5 mg/hg BR
33680 intravencusly.

J Canliovess Phurmavel™, Val. 35, Ne. ). I
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TABLE 1. Effect of administrarion of vehicle on
elecrrophysiological parameters measured in

anesthetized dogs
Vehicie
dml «d ol
+10 +5 +10 +50 +90
Parumeler mia min min min ma
SCL 2 5 12 19 4
HR -4 -7 -i2 -1l -12
AN 0 -2 2 4 |
Hv 4 ) r ! 4 6
Wenckebach CL ! 0 -1 2 5
AERP
Fuae. -2 1 1 o 0
BIX 0 7  J 2 10
AVNERP
Ral 1 2 L ] | ]
Fuac. ] 3 4 L]
BE. -2 3 h | -9 0
VERP
Pune, 2 3 4  of t o
B  § L 3 [ [/
Lead I
N el Q 2 1 2
1 b 4 4 4
3 ¢ ] 0 144
] | s F § ] ?
SCL, slnis cycie length; HR, hean rata; AERP, Fuse., fine:
damel; BY., cifective; AVNERP, asd VEAP, scrlal. atrioveniric-
uler, and vemriceter refractory poriods: Rel., relative
Valnos ar mean parcantage changs.
*p < 0,08 and *p < 001, significans dilfercace from canirol

ministration of the second dose of SR 33589 in-
creased the prolongation caused by the firm dose.

Effact on AH interval. SR 33589 at | mg/kg aip-
niflcantly lengthened AH interval by 16% (from 80
= 31093 = 3 ms, p < 0.01) immediately after
ministration. Administration of the second dose
mg/kg had no additional cffect. SR 33589 at 2.5
kg caused immediate jon of the AH inter-
val: 20 min after the first injection, AH interval pro-
longed by 26% (lfom 90 = 4 to 1J4 = d ms, p <
0.01). This prolongation lasted throughout the ex-
perimental period. SR 33589 at 5 mg/kg also in-
creased the AH interval; 7 min after administration
AH interval was prolonged by 60% (from 81 = 5o
129 = 12 ma, p < 0.0}). Afier administration of the
second dose, the AH interval was pro-
Jonged by 65% after 10 min (from 8) = 510133 =9
ms, p < 0.001).

Effect on HV interval. Administration of both
doses of 1 mg/kg SR 33589 and the first dose of 2.5
mg/kg had po marked effect on HV. However, ad-
ministration of tbe second dose of SR 31589 pro-
longed BV interval by ~15% (after 60 min; from 23
= 31026 = 3 m, p <0.05). SR 33589 at S mg/kg had
no sigaificant effect on HV interval. Administration
of the second dose of 5 mg/kg induced slightly

BRI YD snsusns 1 J Confleves Pharmecel™, Vel. 25, Ne. 2. 1088

greater prolongatlon of HV interval; 30 min after
injection, HV interval was increased by 15% (from
2= =] ms,p < 0.05.

Effect on PQ, ORS, and QTc intervels. SR 33589
at | mg/kg significantly prolonged PQ interval; after
8§ min, PQ) interval was prolonged by 10% (from 113
= $ 10 125 = S ms. p < 0.01). Administration of the
second dose of 1 mg/kg had no additional effect. At
2.5 mp/kg, SR 33589 caused an immediate and rel-
atively Iarge increase in PQ inmterval; 40 min after
administration of the first dose, the PQ interval was
prolonged by 18% (from 111 =5t 131 = 9ms, p<
second dose. A maximal effect was observed

min: PQ interval was prolonged by 25%
1 toﬂ:

§238
T

L

44% (from 108 = 4t0 156 = J4ms, p <
sdministration of the second dose, P(
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TABLE 2. Effect of administrarion of snciodorone o:
paromerers mearwred in
onsrthesized dope
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Parsraster min min min wmin £
SCL 1 % » e
HR - 13" -19 -23 -3 -
AH [} ] 9 " 1
HY 9 12 14 15
Wanchebach CL k1 o M nr 61*
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Fune. 6 ” | E ol ¥ d

BN ¢ 1 ” 19
Lead 1)

g 11 7 12 n

QRS -1 3y 4 4

qQr 5 [k o 1 r! o

QTe -3 } ] ¥

Abbreviations 3 in Table 1.

Values Are mein partentage change.
*p < 0.08, *p < 0.01. “p < 0.001, significam &ifference
onntrol grevp.
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TABLE 3. Effect of administration of SR 33589 on electraphysiclogical parameters measured in anesthetited dogs
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icant effect on QRS duration, but administration of
the second dose (2.5 mg/kg) shghdly but aignifi-
muymedqnsmm.mss-zw
38 = 2 ms, p < 0.05). This incresse was the sams as
tlnthrthevducle-uuud . At § mp/kg, SR
Bemhwn

Allmdk‘SRJJSUfollovdbyase:onddose
of | mg/kg, did not affect QTc imerval. Neither did
sdmipistration of 2.5 mg/kg SR 33589 cause any

E[fccthCL.WCLmuuﬂynmudbyl
ma/kg WCL (13% from I83 = 18t0 207 = 17 ms. p
< 0,01) 10 min after administration of SR J3589. A
second dose of | mg/kg increased WCL further
(33%, from 183 = 18 10 243 = 23 ms, p < 0.01). At
2.5 mg/kg WCL was considerably increased; after
$0 min, it was increased by 44% (from 220 = il to
317 = 22 ms, p < 0.001). Administration of the sec-
ond dose of SR 33589 caused greater prolongation
of WCL: at the end of the experimental protocol

BNSDOCID <XP__ 10244674 _I_»

WCL was increased by 95% (from 220 £ 11 w0 428
= 61 ms, p < 0.05). Adoministration of §
33589 increased WCL by 83% (from 203 = 1610 372

= 410 138 = I ms, p < 0.09). Tlnsecond
nmmandnwmm.

by 12% (hom 128 =4tp 143 = 3
O.QSJ.MZ.SDJRI snsssmmeumm
S0 min by 16% (from (46 = 1010170 = 9 g, p <
0.001), Further administration of 2.5 mg/kg in-
creased AERP (urther; at the end of the experimen-
tal period, AERP was increased by 23% (from |
= 1010 130 = 12 ms, p < 0.05). A1 § mg/ks,
33589 increased AERP by 19% after 10 min (from
140 = 6to 167 = 8 m3, NS). The second dose had no
additionsl effect

Effect on AVNERP. Administration of 1 mg/kg
SR 33589 caused a nonsignificant increase In
AVNERP (10%) after 10 min. Administrmion of the
second dose of SR 33589 caused greater (22%) but
still nonsignificant prolongation of AVNERP. At
2.5 my/kg, SR 33589 increased AVINERP by 63% at
the end of the study (from [71 = 9t0 278 = 24 ms.
p < 0.01). Administration of the second dose of SR
31589 caused greater prolongation of AVNERP; af-
ter 10 min, it was increased by 59% (from 17] = 9 1tc

22
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341 = 25 ms, p < 0.001). At 5 mp/kg, SR 33589
increased AVNERP by 105% after 10 min (from 167
= S 1o 341 = 19 ms, p < 0.001). The second dose
induced a slightly greater increase in AVNERP; af-
ter 10 min, it was prolonged by 125% (from 167 = §
to 374 = 11 ms, p < 0.001).

Effecr on VERP. At | mg/kg, SR 33589 did not
significantly incroase VERP (maximal change ~5%
afier 50 min), but 2.5 mg/kg SR 33589 increased
VERP by 15% after 50 min (from 174 = 13 10 200 x
I{ ms. p < 0.01). Administration of & second dose
of 2.5 mp/kg increased VERP still further; at the end
of the experimental , VERP was incressed
by 23% to 214 = 10 ms (p < 0.01). At 5 mg/kg, SR
33589 increased VERP by 22% after 50 min (from
160 = 7to 195 = 11 m.;k< 0.01). Administrazion

200 ~
.i 8o b
g‘i
E e}
13 :
i N
& 140 ) S \;“ .
T‘\-.i'
““W I-l-- :llal '.'lln ;‘n ":n 1I--

drug sdministration {solid inverted tianglas), 80 min efler
drug saministration (open squares).

Effactiva Ventsiculw

Raftaciery Periad (rm)

The effects of 2.5 mg/kg SR 33589 tended 10
crease with time 5o that i ofVERP_

frequen
o&ﬁmﬂaﬁonﬂ_ﬂ_nﬂﬁm).l-lmve}&n
atill produced significant prolongation of VERI
these CLa. In sdditdon, the of reduc
of VERP prolongation was less than that obtai
with amiodarone when sdministered under
present study conditions. Thus, SR 33589 has a |
file similar to that of amiodarone in the conditi
of the present study, with slightly more activit
higher frequenacies.

Qur results show that SR 33589 bas an el
physiological profile similar to that of smiodar:
The grestest modifications produced by acute
ministyation of amiodarone were the increas
SCL (reduced HR), AVNERP, and WCL. T
were concomitant si increases in A
and VERP and AH interval. In comparison U
fects in the vehicle-treated group, scute admini
tion of amiodarone with the dosages regimen us:
the present study (5 + 5 mg/ky) had no drac
effect on HY, PQ, QRS, or QT¢ intervals.

Like amiodarone, SR 33589 produced the ¢
o3l increases in three parameters: SCL. AVNI]
and WCL. Significant increases in SCL, and *
were observed afier administrelionof 1 + I &
of the agents. After administration of 2.5 + 2.!
kg SR 33589, the effect on AVNERP was :
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mare marked. [n addition, with this dose regimen.
SR 31589 prolonged VERP, AERP, and PQ inter-
val. To a lesser exient, HV interval and QTc inter-
val were prolonged with this dose regimea. Most

(SCL., AH, PQ, WCL, and AVNRP) ex-
hibited a progressive increasc after administration
of the three different dose regimena of SR 33589.
' dministration of the second dose of amiodarone
.50 increased prolongation of these parameters fur-
ther. Because SR 33589 at 2.5 < 2.5 mg/kg induced
increases in these parameters similar to or greater
than those induced by amioderone 5.0 + 3.0 mp/ks.
SR 33589 and amiodarone apparently have similar
electrophysiological profiles.

With both amiodarone and SR 33589 in this
study, slow onset of action was apparent; the alter-
atjons noted were often not maximal until pear the

ul of the experimental protoco! (90 min), This ac-
aon is well known for smiodarone and would be

8 bolus, followed by iafusion of s second dose
/19,20). To limit any profound effects of amio-
wrone on hemodynamic function and to mimic bet-
tar clinical conditions, we also used a two-stage
drug sdministration procedure; which also allowed
us to monsure in the same study the effect of a
single dose of both agents over a relatively long
time course followed by a second cumulative dose
when the effects of the fnitial dose had stabilized.
The cffects of SR 33589 on HR and VERP cer-
ialy represent efficient mechanisms for suppres-
‘on of both reeatry and eahanced automaticity-
wsed arrhythmias combined with significant pro-
longation of AVNERP period that would limit
Underlying ventricular rate during satrial flbrillation.
Neither amiodarone nor SR 33589 prolonged gresily
QTc when administered acwiely in the study condi-
tons, SR 33589 prolonged QTc by a maximum of
9% at 90 min after administration, and no significant
change was gbserved with amiodarone. Although
the changes in QTc were minimal (maximum 9%)
* ith either agent, the increase in VERP was much
x-cater. The reason for this disparity is not clear,
but the increase appeared (o be qualitatively similar
for both amiodarone and SR 33589, In contrast to
Our results obtained with acute administration.
long-term administration of amiodarone is normally
eoasidered to prolong QTe (21). The lack of any
faarked effect on HV and QRS imervals suggests
that conduction velocity in ventricular tissue may
hot be modified by these agents after acule admin-
* ration to anesthetized dogs. However, our re-
<vnt, ss~-yet-unpublished studies (A. S. Manning,
unpublished observations) showed significant pro-

B

' BNBDOCTD <XP__ 102474 _)_»

longation of HV interval with a much loss marked
effect on PQ interval after i.v. administration of ej-
ther amiodarone or SR 33589 10 pigs. In contrast, a
much greater effect on PQ interva) (in comparison
to our results) was noted when amiodarone or SR
33589 was given onally to conscigus dogs. Thus,
although experimental conditions, species, and
mode of drug administration may all influence the

electrophyxiological pattern of activity that is partly
dependent on experimental conditions.

Recently, many new agents have been entered in
clinical trials for development as potential antiar-
rhythmic agents. Many of these compounds, such
as p-sotalol, E-4031, UK-66.914, and UK-68,798,
pralong ventricular refractoriness by bloc of
one or more repolarizing potassium
25). The effects of these agents has been shown to
diminish substantially when stimulation frequency
increases: Al high stimulation frequencies, the
pechanism by which these agents act to suppress
archythmia formation is bo loager functional. This
process, termod reverse use-dependence, was sug-
gosted to be a serious limitation to the antisrvhyth-
mic efficacy of all “‘pure” class IiI antisrrhythmic
agoents acting through this process {26). In addition,

3

VERP by SR 33589 was not excessive in this stud
and may well be insufficismt Lo act a3 a proarrhytt
mic mechanism; however, this resull was obaine
afier acute administration of SR 33589 and aml
darone. Much of the potential sntisrthythemic seth
ity of amlodarone iz observed only after chron
sdministration. Indeed, a previous swdy (6) hs
suggested that amiodarone, chronically admini
, does not result in reverse use-dependenc:
unlike other class Il anumrthythmic agents. If th
is indeed true, it implies that other antinrhythm
agents strycturally related to amiodasone may al:
demonstrate enhanced activity afier chronic admi
istration.

SR 33589 has been shown to be 2 potent antiz

i

Pt ot [P [ 27 Alm & 1
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rhythmic agent in different circumstances and ex-
perimental conditions. For example. we have re-
cently shown (16) thet this agent reduces the inci-
dence of life-threatening arrbythmias that arise
during either acute coronary sriery occlusion or
reperfusion after Uansient ischemia in anesthetized
mats. Against both these arrhythmia substrates that
are responzible for formation of lethal ventricular
arthythmias, SR 33589 was effective at Jower doses
than those shown t0 be necessary with amiodarone.
In a sepanste study ()7), we showed that SR 33589
significantly reduce the incidence of ventricular
fibrillation occurring during a period of acute coro-
nary artery ligation in apen-chest, snesthetized
pigs. Again this occurred at Jower doses than those
to be necessary with amiodarone. In both
pig and rat studies, the minimal active dose of
33589 was ~1 mg/kg i-v., the same dose that had
electrophysiological actions in the prosent
study, suggesting possible mechanisms for its anti-
arrhythmic

Bﬂﬁg

efficacy. In addition, we receatly pub-
i the resulis of an investigation of the relative
ability of amiodarone and SR 33589 to prevent atrial
fibrillation In dogs (27). Although both ageals were
shown to be effective, SR 33589 was effective at
doses four times lower than that of amiodarone in
restoring normal sinus rhythm.
Ahrhough amiodarone has been available for clin-

tion as an antipthythmic and antifibtilatory agent
ia still unknown because it has a range of potential
antiarthythmic properties (2). These include inhibi-
tion of both the fast sodium and slow caltium cur-
reats (i.e., class 1 and class 1V antiarthythmic ac-
tions), partial ml];eﬁlive inhibition of sdrener-
gic stimulation (class I1 antiarrhythmic action), and
prolongation of APD (class III antissrhythmic ac-
tion). All these pharmacologic actions will be anti-
arthythmic under corain circumstances. SR 33589
was developed as an amiodarona-like sgent in terms
of structure (both are substituted benrofurans) and
in terms of its pharmacologic profile of activity. We
previously showed that SR 33589 has significant an-
tsympathetic activity in anesthetized dogs. par-
tially inhiblting the effects of both a- and p-adrener-
gic stimulation (28). In addition, we demonstrated &
similar level of inhibition by amiodarone and SR
33589, of both the fast sodium and slow calcium
curvents (P. Gautier, umpublished observations).
Thus, SR 33589 also has all the potential aatiar-
thythmic mechanisms responsible for amiodarone’s
clinical activity,
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{54) Title: PHARMACEUTICAL DRONEDARONE COMPOSITION FOR PARENTERAL ADMINISTRATION

(54) Titre : COMPOSITION PHARMACEUTIQUE DE DRONEDARONE POUR ADMINISTRATION PARENTERALE

0A1

\O (57) Abstract: The imvention concems a pharmecewtical composition for parenteral administration, characterised in that it com-
\L prises: dronedarone or one of its pharmaceutically accepiable aalis as active principle; a physiologically acceptable bulfer solation
r~ capable of maintaining the pH of the composition beiween 3 and 5; a physiologically accepiable water-soluble B-cyclodexirin deriva-
~3_ tive.

(57) Abrégé : L'invention a pour objet une composition phamaceutique pour administration parentérale, caractérisée en ce qu'elle
comprend: la dronédarone ou un de ses sels pharmaceutiquement acceptables en tant que principe actif; une solntion tampon phy-
siologiquement acceptable capable de mainicnir le pll de In composition enire 3 el 5; un dérivé hydrosoluble de $-cyclodextrine
physiologiquement acceptable. //
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) TRATADO DE COOPERACION DE PATENTES
PCT
REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL
(PCT Articulo 36 y Regla 70)

Reglutm de re}erencia del PARA FUTURAB ACCIONES Ver Notificacion o Tranemisién del
solicitante o agente Reporte de Examen Preliminar

1214/ MW Internecional (Formato PCT/IPEA/416)
Solicitud Internacional No. Pecha de registro Fecha de prioridad

int ional (dia/mes/afio) (dia/mes/afio)
PCT/FR01/03903 10/12/2001 11/12/2000

Clasificacién Internactonal de Patentes (IPC) o clasificacién nacional e IPC 7

A61K9/08

Solicitante

SANOFI-SYNTHELABO et al.

Este reporte de examen preliminar internacional ha sido preparado por esta Autoridad
Examinadora Preliminar Internacional y se tranamite al solicitante de conformidad con el
Articulo 36.

2. Este REPORTE consta de un total de 4 péginas, incluyendo la cardtula.

[[] Este reporte también estd acompafiado de ANEXOS, es decir, péginas de
descripcion, reivindicaciones y/o dibujos que han sido modificados y son la base
de este informe y/o péaginas que contienen rectificaciones hechas ante esta
Autoridad (ver Regla 70.16 y la Seccién 607 de las Instrucciones Administrativas
de conformidad con el PCT).

Esatos anexos constan de un total de péginas.

3. Este reporte contiene indicaciones relacionadas con los siguientes items:

I [X Bases del Reporte

I [0 Prioridad

O [ No establecimiento de opinién respecto a novedad, nivel inventivo y
aplicabilidad Industrial.

IV [ Falta de unidad de invencién

v 2 Afirmaci6n razonada de conformidad con el Articulo 35(2) con respecto a

novedad, nivel inventivo o aplicabilidad industrial; citaciones y explicaciones
que sustentan dicha afirmacién.
VI [J Ciertos documentos citados

VII [ Ciertos defectos en la solicitud internacional
VI [] Ciertas observaciones sobre la solicitud internacional
Fecha de presentacion de la demanda Fecha de terminacién de este reporte
| 03/07//2002 12.09,2002
Nombre y direccién de la autoridad Funcionario autorizado
internacional de examen preliminar;
Oficina de Patentes Europea Vermeulen, 8
D-80298 Munich
Tel. (+49-89) 2399-0, Tx: 523656 ecpom d Teléfono No. +49 89 2399 7520
Fax: (+49-89) 23994465

Form PCT/IPEA/409 (caritula) (Encro 1994)
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REPORTE DE EXAMEN PRELIMINAR Solicitud internacional No.PCT/FR01/03903 6-?
INTERNACI NAL

1. Bases del Reporte

1. Respecto a los elamentos de la solicitud internacional: (Péginas de remplazo que han aido
suministradas a la oficina receptora en respuesta a una invitacién bajo el articulo 14 estiAn
referenciados en este reporte como “presentados originalmente® y no estAn anexos a este reporte
dado que no contienen modificaciones {Reglas 70.16 y 70.17):

Descripeién, Piginas:

1-11 como se presentaron originalmente

Reivindicaciones, No.:

1-19 como se presentaron originalmente

2. Respecto al idioma, todos los elementos marcados anteriormente estuvieron disponibles o
fueron suministrados a esta Autoridad en el idioma en el cual la solicitud internacional fue
presentada, a menos que se indique lo contrario bajo este item.

Estos elementos estuvieron disponibles o fueron suministrados a esta Autoridad en el idioma,
el cual es:

D el idioma de una traduccién suministrada para una biisqueda internacional {segin la
Regla 23.1 (b)).

D el idioma de una publicacién de la solicitud internacional (segin la Regla 48.3 (b)).

D el idioma de la traduccién suministrada para el examen preliminar internacional (segin
las Reglas 55.2 y/o 55.3).

3. Respecto al nucleétido y/o secuencia amino écida revelado en la solicitud internacional, se
llevd a cabo ¢l examen preliminar internacional segin ¢l listado de secuencia:

D contenido en la solicitud internacional en forma escrita.

D registrado junto con la solicitud internacional en forma legible por computador.
proporcionado subsiguientemente a esta Autoridad en forma escrita.
proporcionado subsiguientemente a esta Autoridad en forma legible por computador.

D Se ha proporcionado la afirmacién respecto a la cual el listado de secuencia escrito

proporcionado subsiguientemente no va mias allA de la revelacién e¢n la solicitud
internacional segiin se presentd.

D Se ha proporcionado la afirmacién respecto a la cual la informacién presentada en forma
legible por computador es idéntica al listado de secuencina escrita.

4.[] Las modificaciones han resultado en la cancelacién de:
D 1a descripcion, péAginas:

D 1as reivindicaciones, Nos.:
D los dibujos, paginas:

Forma PCT/IPEA/409 (casillas 1-VII1, hoja 1 ) (Julio 1958)
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REPFORTE DE EXAMEN PRELIMINAR
INTERNACIONAL

Solicitud internacional No. PCT/FR01/03903

5. D Este reporte ha sido establecido como si (algunas) de las modificaciones no se hubiesen
hecho, ya que se ha considerado que van mas alli de la revelacién segin se presentd, como se
indicé en Casilla Suplementaria (Regla 70.2 (c)}:

(Cualquier hoja de remplazo que contenge tales modificaciones debe ser referida bajo el item 1

y anexada a eate reporte.)

6. Observaciones adicionales, si son necesariaa:

V. Afirmacién razonads bajo sl Articulo 35(2) respecto a novedad, nivel inventivo o aplicabilidad
industrial; citaciones y axplicaciones que sustentan dicha afirmacién

1. Afirmacién

Novedad (N) Si:
No:

Nivel inventivo (IS) Si:
No:

Aplicabilidad industrial (IA)  Sf:

No:

2. Citaciones y explicaciones
Ver hoja separada

Forma PCT/IPEA/409 (casillas I-V1IL, hojs 2) (Julic 1998)

Reivindicaciones
Reivindicaciones

Reivindicaciones
Reivindicaciones

Reivindicaciones
Reivindicaciones

1-19

1-19
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INTERNACI NAL- HOJA SEFARADA

El problema que la presente invencién intenta solucionar es la formmulacién de una nueva composicién
inyectable de dronedarona que sea a la vez lo suficientemente concentrada para una utilizacién terapéutica y
desprovista de las desventajas habitualmente observadas con ciertas composiciones que contienen la
dronedarona, especialmente una mala tolerancia que se manifiesta bajo la forma de inflamaciones en el sitio
de inyeccién.

La composicién farmacéutica definida en la reivindicacién independiente 1 trae, de manera sorpresiva, una
solucién al problema planteado.

A pesar de que los derivados de B-ciclodexirina sean conocidos de manera general como agentes que
forman complejos y son capaces de aumentar, en las composiciones farmacéuticas, la solubilidad de
principios activos poco solubles, ninglin documento del estado del arte anterior divulga o sugicre que los
derivados de B-ciclodextrina, cuando cstén asociados a un medio tampén apropiado, pueden aumentar la
solubilidad de la dronedarona y al mismo tiempo ascgurar una tolerancia aceptable durante su
administracién. Por consiguiente, ¢l objeto de la reivindicacidn 1 es novedoso e implica un nivel inventivo
(Articulo 33 (2)(3) PCT).

Las reivindicaciones 2-19 dependen de la reivindicacién 1 y, por consiguiente, también cumplen como tales
con los requisitos exigidos por el PCT en cuanto a la novedad y el nivel inventivo se refiere.

Forrm PCT/Hoja Scparade/409 { hoja 1 ) (OEB-Abril 1997)



TRAITE DE COOPERATION EN MATIERE DE BREVETS

Expéditeur: L'ADMINISTRATION CHARGEE DE

L'EXAMEN PRELIMINAIRE INTERNATIONAL

o PCT

THOURET-LEMAITRE Elisabeth
SANOFI-SYNTHELABO

Département Brevets NOTIFICATION DE TRANSMISSION DU

Jw-  RAPPORT D'EXAMEN PRELIMINAIRE
174 avenue de France 4 Hm[""
FR-75013 PARIS 1 6 SEP. 2002 %% INTERNATIONAL
FRANCE (régle 71.1 du PCT)
Date &' axpécition

{louomois/annde)  12.08.2002

Référence du dossier du déposant ou du mandatalre

1214MW NOTHCATION MPORTANTE
Demande intemationais No. Date du dépot imemational Jourinols/annds) Dats da priorité (fourmoatrnde)
PCT/FR01/03903 10/12/2001 1112/2000

Déposant : -

SANOFI-SYNTHELABO et al.

1. 1l est notilié au déposant que I'administration chargée de 'examen préliminaire international a établi le rapport
d’examen préliminaire intemational pour la demande Intemationale et le lul transmet ci-joint, accompagné, le
cas échéant, de ces annexes.

2. Une copie du présent rapport et, le cas échéant, de ses annexes ast transmise au Bureau international pour
communication & tous les offices éfus.

3. Sitel ou tel office élu 'exige, le Bureau intemational établira une traduction en langue anglaise du rapport (&
'exclusion des annexes de celul-ci) et la transmettra aux offices intéressés.

4. RAPPEL

Pour aborder la phase nationals auprbs de chague office élu, le déposant doit accomplir certains actes (dépbt
de traduction et paiement des taxes nationales) dans le délai de 30 mois & compter de la date de priorité (ou
plus tard pour ce qui conceme certains offices) (article 39.1) (voir aussli le rappel envoyé par le Bureau
intemationat dans le formulaire PCT/IB/301).

Losrqu'une traduction de la demande internationale doit 8tre remise & un office élu, elie doit comporter la
iraduction de toute annexe du rapport d’examen préliminaire intemational. li appartient au déposant d’établir la
traduction en question et de la remettre directement 4 chaque office éfu intéresss.

Pour plus de précisions en ce qui conceme les délais applicables et les exigences des offices élus, voir le
Volume {l du Guide du déposant du PCT.

Afin de décider si linventlon est bravetable ou non, l'office élu peut appliquer des critéres additionnels ou
différents de ceux sur lesquels se fond le rapport d'examen préliminaire international (voir articles 27.5, 33.5).
Ces critéres additionnels peuvent inclure par exemple des exceptions & la brevetabilité, et les exigences
concemnant l'axposé suffisant de I'invention, la clarté des revendications, et leur fondement sur la description.

Nom et adressa postala de Fadminstration charpde de I'examan Fonctionnaire autorsé
préiminake intemationat
-.  —_- OMce sumpden das brevets Hutterer, G
D-20298 Munich
Tél. +49 89 2399 - 0 Tx: 523658 epmu d
Faux +49 89 2399 - 4465 Tél.+48 B9 2399-8066

Fomulalre PCT/IPEA/M 16 {juillet 1992)
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PCT

RAPPORT D'EXAMEN PRELIMINAIRE INTERNATIONAL

(article 36 et régle 70 du PCT)
[ Rétérence du dossier du déposant ou du voir la notification de transmiseion du
mandataire rapport dfaxamen
1214/MW POUR SUITE A DONNER  préiiminalra intemational (formulsire PCTAPEA416)
Demandé Intemationale n* Date du dépot international Jour/mois/annda) | Date de proritd Jourimals/annde)
PCT/FR01/03903 10/12/2001 11/12/2000
Classification Intsmationale des brevets (CIB) ou & la fols classification nationale et CIB
AB1KS/08
Déposant
SANOFI-SYNTHELABO et al. ) -

1. Le présant rapport d'examen préliminaire intemational, dtabll par Mredministaration chargde de Pexaman préliminaire
Intemnational, est transmis au déposant conformdment & l'arlicle 36.

2. Ce RAPPOHT comprend 4 feullles, y compris la présente feullle de couverture.

3 1 est accompagné d'ANNEXES, c'est-a-dire de feuilles de ia description, des revendications ou des dessins qui ont
614 modifiées st qui servent de base au présent rapport ou de {sufiles conlenant des rectifications faltes aupwrds de
Fadministration chargée de l'axamsn préiiminaire Intemational (voir la raégie 70.15 et I'instruction 807 des Instructions
administratives du PCT).

Ces annexes comprennent feuflles.

3. Le présent rapport contient des indications relatives aux poinis sulvants:

( @ Base du rapport
it O Prioé
i O Absence de formulation d'opinion quant & la nouveauté, Factivité inventive ot la possibliié
drapplication industrielle
iv O Absence d'unité de linvention
v @ Déclaration motivée selon larticle 35(2) quant & la nouveautd, I'activité Inventive et la possbilitd
d'application industrielle; citations et explications & Fappui de cette déclaration
Vi ] Cenains documents cités
vii O irégularités dans la demande intemationale
vil O Observations relatives & la demande Intemationale
Data de prdsantation de la demande d'examen préfiminaire Date d'achiévement du présant rapport
intemationals
03/07/2002 12.00.2002
Nom et adresse posiale de Mredminisiration chargde de Fonctionnalre autorisd
fexamen préiminaire IMemational:
=== Office surcpden das brevels
D-80268 Munich Vemeulen, S
&7° Ta.+40602309 - 0 Tx: 523656 epmu d
Fax: +49 80 2399 - 4485 N" de téléphone +49 89 2398 7520

Formulalre PCTAPEA/408 (feullle de couverture) {anvier 1904)
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RAPPORT D'EXAMEN .
PRELIMINAIRE INTERNATIONAL Demanda internationale n° PCT/FR01/03903

). Base du rapport

1. En ce qui conceme les éléments de la demande intemationale {les feuilles de remplacement qui ont été remises
4 Foffice rdcepteur en rédponse & une invitation laite conlorrnément & l'article 14 sont considérées dans le présent

rapport comme “initialement ddposdes” et ne sont pas jointes en annexs au rapport puisqu'elies ne contlennent
pas de modifications (regles 70.16 et 70.17)):

Deacription, pages:

1-11 vearsion initiale

Revendications, N°:

1-19 version Initiale

2. En ce qui conceme la langue, tous les diéments Indiqués cl-dessus étaient & la disposition de 'administration ou
lul ont été remis dans la langue dans laquelle la demande internationale a été déposée, sauf indication contraire
donnée sous ce point.

Ces éléments étaient & la disposition de I'administration ou lui ont été remis dans la langue suivanie: , qui esi:

O Ialangue d'une traduction remise aux fins de la recherche intemationale (selon la rbgle 23.1(b)).

O ialangue de publication de la demande intemationale (selon la rbgle 48.3(b)).

O lalangua de la traduction remise aux fins de 'examen préliminaire internationale (selon la rigle 552 ou
55.3).

3. En ce qui concemna les séquences de nucléotides ou d'aclde aminés divulgudes dans ia demande
intemationale (le cas échéant), l'examen préliminaire intemationale a été effectué sur la base du fislage des
séquences :

contenu dans la demands Intemationale, sous forme écrite.

déposé avec la demande intemationale, sous forme déchiffrable par ordinateur.
remnis ultérieurement a I'administration, sous forme écrite.

remis ultérieurement & I'administration, sous forme déchiffrable par ordinateur.

La déciaration, selon laquelle le listage das séquences par écrit et foumni uRérieurement ne va pas au-dela
de la divuigation faite dans la demande telle que déposée, a &t4 foumis.

La déclaration, selon laquelle les informations enregistrées sous déchiffrable par ordinateur sont Identiques &
celles du listages des séquences Présentd par écrit, a été fournie.

O OO0Booao

4. Les modifications ont entrainé l'annulation :

O de ladescription, pages:
[0 des revendications, n™:
O des dessins, feuilles :

Formulaire PCTAPEA/409 {cadras I-VIll, feullle 1) (uitet 1998)
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RAPPORT D'EXAMEN
PRELIMINAIRE INTERNATIONAL Demanda intemationale n°  PCT/FR01/03903

5. 0 Le présent rapport a été formulé abstraction faite (de certaines) des modifications, qui ont §té considérdes
comme allant au-dela de I'exposé de l'invention tel qu'il a été déposé, comme il est indiqué ci-apras (regle
70.2(c)) :

(Toute feuille de remplacement comportant des modifications de celfe nature doit 8ire indiqude au point 1 et
annexée au présent rapport)

6. Observations complémentaires, le cas échéant :

V. Déciaration motiviée selon I'article 35(2) quant & la nouvesuts, I'activité Inventive et la possiblitté
d'application industrielie; citations et explications & I'appul de cette déclaration

1. Déclaration
Nouveauté Oui: Revendications 1-189
Non : Revendications
Activité Inventive QOul: Revendications 1-19

Non : Revendications

Possibilité d'application industrielle Qui: Revendications 1-19
Non : Revendications

2. Chations et explications
voir feullle séparée

Formulaire PCTAPEA/40B (cadres I-VIII, feulfle 2) {juilet 1998)
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RAPPORT D'EXAMEN . Demande intemationale n®* PCT/FR01/03903
PRELIMINAIRE INTERNAT! NAL - FEUILLE SEPAREE

Le probldme que la présente invention tente de résoudre est la formulation d'une
nouvetle composition injectable de dronédarone qui soit 4 la fois suffisamment
concentrée pour une utilisation thérapeutique et dépourvue des désavantages
observés habituellement avec des compositions contenant de la dronédarone,
notamment une mauvaise tolérance qui se manifeste sous forme d'inflammations au
site d'injection.

La composition phamaceutique définie dans la revendication indépendante 1 apporte
de maniére surprenante une solution au probléme posé.

Malgré que les dérivés de B-cyclodextrine soient connus de manidre générale comme
agents complexant capables d’augmenter dans des compositions phammaceutiques la
solubilité de principes actifs peu solubles, aucun des documents d'art antérieur ne
divulgue ni ne suggére que les dérivés de B-cyclodextrine, lorsqu'ils sont associés & un
milieu tampon approprié, sont capables d’augmenter la solubilité de la dronédarone
tout en assurant une tolérance acceptable lors de son administration. Par conséquent
l'objet de la revendication 1 est nouveau et implique une activité inventive (Article 33

(2)-(3) PCT).
Les revendications 2-19 dépendent de la revendication 1 et satisfont donc également,

en tant que telles, aux conditions requises par le PCT en ce qui conceme la nouveauté
et I'activité inventive.

Formulaire PCT/Feullle séparde/d408 {feulle 1) (OEB-avril 1967)



"COMPOSICION FARMACEUTICA DE DRONEDARONA PARA
ADMINISTRACION PARENTERAL"

RESUMEN - OBJETO Y FINALIDAD DE LA INVENCION

La invencién tiene por objeto una composicién
farmacéutica para administracién parenteral, caracterizada
porque comprende: la dronedarona o© una de sus sales
farmacéuticamente aceptables como principio activo; una
solucién tampén fisiolbgicamente aceptable capaz de mantener
el pH de la composiciém entre 3 y 5; un derivado
hidrosoluble de P-ciclodextrina fisiolSgicamente aceptable.

Fig. ninguna

é6
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COMPOSICION FARMACEUTICA DE DRONEDARONA PARA ADMINISTRACION

PARENTERAL

La presente invencién se refiere, de una manera general,
a una nueva composicién farmacéutica que contiene como
principic activeo un derivado de benzoil-benzofurano.

En particular, la invencién se refiere a una composicién
farmacéutica para administracién parenteral que contiene como
principio activo el 2-butil-3-(4-[{3- (dibutilamino)propoxi]]
benzonil) -5-metansul fonamido-benzofurano igualmente denominado
dronedarona, o una de sus sales farmacéuticamente aceptables
preferentemente su clorhidrato.

Este derivado de metansulfonamido-benzofurano asi como
sus sales farmacéuticamente aceptables fueron descriptos en
la patente EP 0471609 1lo mismo que sus aplicaciones
terapéuticas.

En el campo cardio-vascular, este compuesto se muestra
particularmente interesante especialmente como agente anti-
arritmico.

La dronedérona, bajo forma de su clorhidrato, presenta
una solunilidad limitada en medio acuoso: a temperatura
ambiente, es de 0,5 mg/ml con pH = 4,85. Dentro de la gama de
pH que va de 1,5 a 5, esta solubilidad es préacticamente
constante pues se vuelve casi despreciable con pH superiores
a 5,5,

Sin embargo, 1la solubilidad del clorhidrato de
dronedarona aumenta en presencia de un tampén Ifosfato

monoséddico (NaH;PO,): a temperatura ambiente, varla de 2mg/ml



3
a 2,25 mg/ml en la gama de pH que va de 1,5 a 5 mientras que
disminuye brutalmente para volverse casi nula con pH = 5,5.

Test efectuados sobre rata durante varios dias con una
formulacién acucsa conteniendo 1,065 mg/ml de clorhidrato de
dronedarona en presencia de un tampédn fosfato han mostradeo
sin embargo una mala tolerancia local de esta composicién en
contraposiciédn con una formulacién idéntica exenta de ese
clorhidrato.

Por otra parte, 1la dronedarona esta dotada de
propiedades tensioactivas idnicas potentes que provocan, en
solucién acuosa, una marcada disminucién de la tensién
superficial. Este caricter tensioactivo se revela en primer
lugar tan potente en presencia comc en ausencia de un tampén
fosfato y puede tenerse como parcialmente responsable de una
auto~-agregacién de las moléculas de dronedarona en solucidn
acuosa. En realidad, esta organizacién supra-molecular en
solucién se debe a la formacién de dimeros dispuestos pies
contra cabeza vy apilades en capas superpuestas. Estos
dimeros, en el momento de su administracién.por inyeccién,
provocan la ruptura de 1la membrana celular y, como
consecuencia, la aparicién de inflamaciones en el lugar de
inyeccién. De modo general, las propiedades tensiocactivas de
la dronedarona pueden considerarse como responsables de una
mala tolerancia de la composicién que la contiene.

En la patente estadounidense N° 4727064 se ha expuesto,



que soluciones acuosas de derivados de ciclodextrina
especialmente la hidroxipropil-8-ciclodextrina son capaces de
aumentar la solubilidad de principios activos medicamentosos,
estas soluciones de derivados de ciclodextrina no provocan
irritacién local. No obstante, no se encuentra ninguna
indicacién con respecto a la tolerancia local de tales
soluciones de derivados de PB-ciclodextrina dque contengan
igualmente un principio activo medicamentoso.

Dentro del marco de la invencién, se ha emitido la
hipbttesis que derivados de ciclodextrina presentes en una
formulacién acuosa de dronedarona, bajo forma, por ejemplo,
de su clorhidrato, podrian mejorar la tolerancia de este
principio activo durante una administracién parenteral.

Dentro de esta éptica, se han efectuado test sobre rata
durante varios dias con una formulaciétn acuosa que contenia
1,065 mg/ml de clorhidrato de dronedarona en presencia de un
derivado de ciélodextrina, en este casc la hidroxipropil-B-
ciclodextrina. Sin embargo, la administracién de una
composicién semejante ha mostrade una marcada intolerancia en
el lugar de inyeccién en tanto que una formulacibédn idéntica,
no obstante exenta de clorhidrato de dronedarona, se ha
revelado como bien tolerada.

La busqueda de una formulacién inyectable de
dronedarona, de preferencia bajo forma de una de sus sales

farmacéuticamente aceptables tal como su clorhidrato, que sea

4
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a la vez suficientemente concentrada para una utilizacién
terapéutica y desprovista de 1las desventajas informadas
precedentemente tiene por consiguiente un interés
indiscutible.

Ahora se ha descubierto, de manera sorprendente de
acuerdo con 1la invencidén, que es posible disponer de
soluciones acuosas de dronedarona, en particular bajo forma
de su clorhidrate, a la vez concentradas y provistas de una
tolerancia aceptable en el momento de su administracién.

De hecho, se ha podido evidenciar que los derivacdos de
B-ciclodextrina, cuando estdn asociados a un medio tampén
apropiado, son capaces de aumentar la solubilidad de 1la
dronedarona o de sus sales farmacéuticamente aceptables y de
prevenir su auto-agregacién.

En consecuencia, la invencién se refiere a una
composicién farmacéutica para administracién parenteral que
comprende:

. la dronedarona o una de sus sales farmacéuticamente
aceptables come principio activo,

. una soluciétn tampén fisioldbgicamente aceptable capaz de
mantener el pH de la composicidn entre 3 y 5,

un derivado hidrosoluble de B-ciclodextrina
fisiol6gicamente aceptable.

En la continuacién de la descripcién lo mismo gque en las

reivindicaciones y salvo indicaciones en contrario, los
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porcentajes de los diferentes constituyentes que forman las
composiciones de la invencién a saber el principio activo, el
medio tampén, el derivado de P-ciclodextrina o cualquier otro
ingrediente complementario, expresan todos proporciones
ponderales a saber de % en peso de la composicién final.

La dronedarona, preferenciazlmente bajo forma de una de
sus sales farmacéuticamente aceptables por ejemplo el
clorhidrato, estA presente en 1las composiciones de 1la
invencibén a razén de 0,01% a 4% por ejemplo a razén de 0,1%
a 0,8%. Sin embargo, las composiciones preferidas contienen
de 0,4% a 0,8% de dronedarona o de una de sus sales
farmacéuticamente aceptables.

En general, se elige la solucién tampédn entre soluciones
acuosas fisiolébgicamente aceptables capaces a la vez de
disolver el principio activo y de mantener el pH de las
composiciones entre 3 y 5.

De esta manera, soluciones tampones utilizables dentro
del marco de la invencidén pueden ser por ejemplo soluciones
acuosas que contengan un sistema tampdn seleccionado entre
los siguientes:

. acido acético/acetato de metal alcalino,

. adcido fumadrico/fumarato de metal alcalino,

. &cido succinico/succinato de metal alcalino,

. dcido citrico/citrato de metal alcalino, |

dcido tartrico/tartrato de metal alcalino,



?
4cido lactico/lactato de metal alcalino,
. 8cido maleico/maleato de metal alcalino,
. acido metansulfénico/metansulfonato de metal alcalino,
fosfato monometdlico alcalino,
el metal alcalino en cada una de las sales mencionadas
precedentemente es, por ejemplo, sodio o potasio.

Con caricter preferencial, se utiliza como tampdén un
fosfato monometidlico alcalino por ejemplo el fosfato
monosédico o monopotidsico. Este tampbén es capaz de mantener
el pH de la composicién a 4,5, pH a partir del cual un
aumento del mismo provoca una disminucién dréstica de la
solubilidad acuosa de la dronedarona en particular de su
clorhidrato.

En la mayoria de los casos, la fuerza idbnica de la
solucién tampén estard comprendida entre 0,005 molar y 0,5
molar, de preferencia entre 0,01 y 0,2 molar; por ejemplo de
0,05 a 0,15 molar. Mas alla de 0,5 molar, la concentracién en
sales en el medio amenaza perturbar la estabilidad de las
composiciones de la invencidén y de ocasionar una hipertonia
de las formulaciones cuando en una concentraciédn inferior a
0,005 molar el efecto tampdn se vuelve inexistente.

A titulo de ejemplo, se pueden citar soluciones acuosas
tampones 0,05 a 0,15 molar en fosfato monometdlico alcalino
por ejemplo, monosddico o monopotasico.

En cuanto al derivado hidrosoluble de B-ciclodextrina,
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se lo elige entre compuestos de este tipo fisioldbgicamente
aceptables, siendo este derivado generalmente mds soluble en
el agua que la misma P-ciclodextrina. Esta dltima se ha
revelado ademds inutilizable en razén de su baja solubilidad
acuosa y de su toxicidad.

A titulo de ejemplo de derivados de P-ciclodextrina
utilizables en las composiciones de la invencién, se puede
citar el derivado sulfobutil éter de f-ciclodextrina, 1la
dimetil B-ciclodextrina, la trimetil P-ciclodextrina asi como
sus mezclas. No obstante, se prefiere utilizar Ila
hidroxipropil B-ciclodextrina.

En general, el derivado de p-ciclodextrina es
incerporado en las compesiciones parenterales a razédn de 0, 5%
a 50%, de preferencia de 1 a 10%, por ejemplo 5% y de 5 a 20
veces el peso de dronedarona o de una de sus sales
farmacéuticamente aceptables, preferentemente de 10 a 15
veces ese peso-y mads particularmente de 12 a 13 veces ese
peso. _

Como se indicara precedentemente, los derivados de B-
ciclodextrina anteriormente mencionados, cuando estén
asociados a un tampdn apropiado, por ejemplo un tampébn
fosfato, en las composiciones de la invencién, permiten
aumentar especificamente 1la solubilidad acuosa de la
dronedarona o de sus sales farmacéuticamente aceptables. En

el caso, por ejemplo, del clorhidrato de dronedarona, la

4
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solubilidad puede ser aumentada en esas condiciones hasta
alrededor de 6,5 mg/ml en presencia de un tampdn fosfato 100
mmolar y de 5% de hidroxipropil B-ciclodextrina.

Ademas, los derivados de PB-ciclodextrina, en particular
la hidroxipropil PB-ciclodextrina, se han revelado aptos para
prevenir la auto-asociacién de las moléculas de dronedarcna
o de sus sales farmacéuticamente aceptables, por formacién de
un complejo de encapsulacién de ese principio activo. Ese
complejc de encapsulacidn molecular se ha revelado
seguidamente <capaz de atravesar 1la membrana celular
manteniéndola intacta y, por consiguiente, de poner remedio
a los problemas de intolerancia local puestos en evidencia
con composiciones que contienen ya sea un tampén apropiado o
un derivado de P-ciclodextrina.

Si es necesario, las composiciones de la invencién
pueden comprender uno o varios ingredientes complementarios
especialmente ﬁn agente conservante o protector tal como un
bactericida o un compuesto que permita mantener la
isotonicidad de la composicidén tal como el manitol.

Las composiciones de la invencién asi formadas, se
caracterizan por una estabilidad importante que permite
conservarlas de manera durable vy a la vez utilizarlas
eficazmente para una administracién por inyeccién.

Las composiciones farmacéuticas de la invencidn pueden

ser obtenidas de manera clasica calentando a una temperatura
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de 50°C a 60°C, preferentemente a 55°C, un medio acuoso
formado del sistema tampédn apropiado, del derivado soluble de
B-ciclodextrina y de eventuales excipientes complementarios,
introduciendo posteriormente, a esta temperatura, el
principio activo.

Las caracteristicas y ventajas de las composiciones de
acuerdo con la invencién se verdn a la luz de la descripcién
que sigue a partir de composiciones dadas a titulo de
ejemplos.

I. Tolerancia local en el animal

Se han practicado tests para evaluar la tolerancia local
de diferentes composiciones acuosas conteniendo el
clorhidrato de dronedarona o tUnicamente el vehiculo
correspondiente como placebo.

A este efecto, se ha administrado diariamente, por via
endovenosa a lotes de 5 ratas machos durante 5 dias, una
dosis de una. de las composiciones acuosas m&s abajo
descriptas. Se ha practicado la inyeccién en.la vena caudal,
de preferencia, en zona distal, luego en zona mediana y
finalmente en zona proximal.

Entonces se sacrificaron los animales al 8° dia y se les
sacaron las colas para un eventual examen microscépico.

Se obtuvieron los siguientes resultados:

a) mposicion n 1 ronedarona

Dosis administrada: 5 ml/kg o sea 5 mg/kg/dia
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Composiciones testeadas

INGREDIENTES COMPOSICION (en mg)
) A B c D E F
Clorhidrato da 1,065 - 1,065 . 1,065 -
dronedarona
(correspondients a 1mg
de dronadarona base)
Hidraxipropil. 3- 50 50 50 50 - -
ciclodextrina
Fosfato monosodico 12 12 - - 12 12
anhidro
Menitol apirogenc 8 8 45 45 20 2

Estos ingredientes se agregan con cantidad suficiente de
agua para cobtener un volumen de 1 ml.

Las composicicnes A, B, E y F tienen un pH de 4,5 y las
composiciones C y D, un pH comprendido entre 4,5 y 6,5.

1) Composicién A (o composicidédn que contiene un derivado
de f-ciclodextrina y un tampén fosfato)

No se ha notado ningun signo clinico local.

La tolerancia local de esta formulacién puede ser
considerada como muy buena.

2) Composicicnes B, D vy F (o composiciones placebo)

No se ha registrado ningin signo clinico local.
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3) Composiciédn C (o composicién que contiene un derivado
de PB-ciclodextrina pero sin tampén fosfato)

Después de una Unica inyeccidén, la cola de todos los
animales presentaba manchas rojas 1locales y tenia una
consistencia dura. A partir de la segunda inyeccién, las
siguientes fueron dolorosas y debieren ser efectuadas en el
segmento medio luego proximal (base) de la cola.

Teniendo en cuenta el estado de la cola, no fue posible
poner inyecciones a continuacién. Asi, 2 animales sélo
pudieron recibir 3 inyecciones, otros 2 s%lo recibiercon 4
mientras que uno sd8lo pudo ser tratado durante los 5 dias. Al
5° dia, las colas de 4 animales aparecian negras (necrosis
probable) .

La intolerancia local de esta composicién es considerada
como severa.

4) Composicién E (o composiciédn que contiene un tampédn
fosfato pero sin derivado de B-ciclodextrina).

Después de 1 o 3 inyecciones, la cola de los animales
presentaba manchas rojas locales sobre toda la extensién. Al
4' dia, 2 animales debieron recibir la inyeccidén en el
segmento medio (y no mas distal). Al 5" dia, las dificultades
técnicas debidas al mal estado de las colas impidieron el
tratamiento de 4 animales y la cola de todos los animales
tenia una consistencia dura.

Se considera la intolerancia local de esta formulacién
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como acentuada.

En conclusién, la totalidad de estos resultados muestra
claramente que entre las composiciones que contienen 91
clorhidrato de dronedarona, s6lo la formulaciédn que recurrié
a la vez a un tampd4n y a un derivado de PR-ciclodextrina
mostré una tolerancia local satisfactoria.

b) Composiciones con 0,4% de dronedarona base
Dosis administrada: 2 ml/kg o sea 2 mg/kg/dia

. Composiciones testeadas

INGREDIENTES COMPOSICION (an mg)
G H I J
Clorhidrato de dronedarona 4,260 - 4,260 -
{comespondiente a 4 mg de

dronedarcna base)

Hidroxipropil. B-ciclodextrina 50 50 - -

Mezcla de derivados melilados de - . 50 50

B-ciclodaxtrina
Fosfato monosodico anhidro 12 12 12 12
Manitol apirbgeno 8 8 8 8

Estos ingredientes se agregan con cantidad suficiente de
agua para obtener un volumen de 1 ml.
Las cuatro composiciones tienen un pH de 4,5.

1) Composiciones G e I {o composiciones que contienen un
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derivado de P-ciclodextrina y un tampén fosfato)

No se ha notado ningin signo clinico local.

2) Composiciones Hy J (o composiciones placebo)

No se ha registrado ninguin signo clinico local.

La tolerancia local de estas formulaciones puede ser
considerada como muy buena y equivalente.

Estos resultados muestran de nuevo la excelente
tolerancia local de las composiciones que contienen el
clorhidrato de dronedarona cuando incluyen a la vez un tampén
apropiado y un derivado de B-ciclodextrina.

1I. Tolerancia local en el hombre

Se han practicado tests comparativos para evaluar la
tolerancia local de dos formulaciones de clorhidrato de
dronedarona, una conteniendoc un tampdn fosfato pero sin
derivado de P-ciclodextrina en este caso la Composicién E,

otra incluyendo los dos compuestos a saber:

INGREDIENTES COMPOSICION K {en mg)
Clorhidratc de dronedarona (comaspondients a 4 mg 4,26
de dronedarona base)
Manitol apirogeno 8,0
Hidroxipropil-B-ciclodextrina 80,0
Fosfato monosodico dihidratado 15,6
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Estos ingredientes fueron agregados con la cantidad
suficiente de agua para obtener un volumen de 1 ml.

A) En una primera serie de pruebas, se utilizaron 28
personas sanas de sexo masculino distribuidas en 7 grupos de
4 personas:

3 personas de cada grupo recibieron, a partir de la
Composicién E administrada por perfusién en la vena
antecubital, una dosis de cleorhidrato de dronedarona
correspondiente a 5, 10, 20 o 40 mg de dronedarona base en 30
minutos o© una dosis de clorhidrato de dronedarcna
correspondiente a 40, 60 u 80 mg de dronedarona base en 60
minutos, 1 persona por grupo recibid el placebo igualmente
por perfusién.

Esta Composicién E fue utilizada luego de dilucidn en
una solucién de 5% con dextrosa de manera de obtener para
cada una de las pruebas, una concentracién de principio
activo de 0,3§5 mg/ml. Por consiguiente, para cada dosis
testeada, cambié el volumen de perfusién y la velocidad de
administracién por minuto.

A continuaciétn de estas perfusiones, 2 personas que
habian recibido su dosis en 30 minutos presentaron una
flebitis que ha desaparecido, persistiendo un endurecimiento
de la vena siempre presente después de 8 dias.

Asimismo, 3 personas que habian recibido su dosis en 60

minutos presentaron una inflamacién venosa. La misma
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desaparecié pero dejdé un endurecimiento de la vena todavia
presente después de 8 dias.

Ninguna de las personas que habla recibido el placebo ha
manifestado reaccién en el sitio de perfusién.

B) En una sequnda serie de tests, se han utilizado 32
personas sanas de sexo masculino distribuidas en 5 grupos:

3 personas de 2 grupos recibieron, a partir de la
Composicién K administrada por perfusiéon en la vena
antecubital, wuna dosis de clorhidrato de dronedarona
correspondiente a 10 o 20 mg de dronedarona base y en 30
minutos, 1 persona por grupo recibié el placebo igualmente
por perfusién.

6 personas de 3 grupos recibieron, a partir de la
Composicién K administrada por perfusién en 1la vena
antecubital, wuna dosis de clorhidrato de dronedarona
correspondiente a 40, 60 u 80 mg de dronedarona base y en 30
minutos, 2 pérsonas por grupo recibieron el placebo
igualmente por perfusién.

Esta Composicién K fue utilizada luego de dilucidén en
una solucién de 5% de dextrosa. Ademas, se fijd el volumen de
perfusiéon a 120 ml y la velocidad de administracién a ¢
ml/minuto,

Por consiguiente, la concentracién en clorhidrato de
dronedarona aumenté en el liquido de perfusidn de acuerdo con

la dosis de principio activo a administrar pasando de 0,083

€\
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mg/ml para una dosis de 10 mg a 0,666 mg/ml para una dosis de
80 mg.

A continuacién de estas perfusiones, la tolerancia local
parece mejor que con la Composiciédn E porque no se registrod
ninguna flebitis ni inflamacién venosa en cada una de las
dosis testeadas.

En comparacién con la Composicién E, los resultados
registrados con la Composicién K son particularmente notables
a las dosis de 40, 60 y 80 mg ya que el periodo de perfusidén
fue mas corto (30 minutos en lugar de 60 minutos para la
Composicién E) y la concentracién del liquido de perfusién
administradoc mas elevada.

En efecto, a la dosis de 80 mg, la concentracién de
clorhidrato de dronedarona en la Composicién K perfusada era
de 0,666 mg/ml en lugar de 0,333 mg/ml que es el caso de la
Composicién E.

Estos resultados confirman, en el ser humano, la muy
buena tolerancia de las composiciones que contienen el
clorhidrato de dronedarona, un tampdn apropiado y un derivado
de B-ciclodextrina con relacidn a las composiciones andlogas
desprovistas de un tampén.

Los ejemplos no limitativos sigquientes ilustran la
invencién.

EJEMPLO 1
Compogiciédn invectable de clorhidrato de dronedarona

¢
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Se prepard una composicién farmacéutica inyectable que
responde a la siguiente formulacidn:

Clorhidrato de dronedarona (correspondiente

a 4 mg de dronedarona base) 4,26 mg
Hidroxipropil P-ciclodextrina 50,00 mg
Fosfato monosddico dihidratado 15,60 mg
Manitol 8,00 mg
Agua cantidad suficiente para 1 ml
(para preparacién inyectable) por aplicacidén del

procedimiento descripto a continuacién.

Se solubilizan 50 mg de hidroxipropil P-ciclodextrina,
15,6 mg de fosfato monosédico dihidratado y 8 mg de manitol
en 175% del agua para preparacién inyectable total. Se
calienta a 55° C la solucién obtenida, luego, bajo agitacidén
magnética, se introducen 4,26 mg de clorhidrato de
dronedarona. Se prosigue la agitacién magnética durante 30
minutos, luego- se completa la solucidén hasta 100 % del
volumen final con el agua para preparacién inyectable. Se
filtra la solucién de clorhidrato de dronedarona sobre
membrana de porosidad 0,22 mm y se verifica la limpidez de
esta solucién, el pH y la osmolalidad.

Se obtuvieron los siguientes resultados:
Turbidez: 1,1 NTU (unidad de turbidez nefelométrica)
pH: 4,5
Osmolalidad: 311 mosmol./kg
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ser llevada en autoclave a 121°C durante 35 minutos.

estable durante 6 meses a 5°'C, 25°C y 40°C y diluible

solucién al 5% de glucosa y 0,9% de cloruro de sodio.

EJEMPIOS 2 a 4

Siguiendo el mismo método que en el Ejemplo 1,

prepararon las siquientes composiciocnes:

Ej. 2
Ej. 3
Ej. 4

Clorhidrato de dronedarona {(correspondiente

a2 4 mg de dronedarona base) 4,26
Hidroxipropil PB-ciclodextrina 50,00
Fosfato monosédico anhidro 12,00
Manitol 8,00
Agua cantidad suficiente para 1

(para preparacidén inyectable)

Clorhidrato de dronedarona (correspondiente

a 1 mg de dronedarona base) 1,065
Hidréxipropil B-ciclodextrina 50, 00
Fosfato monosddico anhidro 12,00
Manitol 8,00
Agua cantidad suficiente para 1

(para preparacién inyectable)

Clorhidrato de dronedarona (correspondiente

a 4 mg de dronedarona base) 4,26
Mezcla de derivados metilados .

de PB-ciclodextrina 50, 00

La solucidn asl obtenida es limpida e isotdénica. Puede

Es

en

mg
mg
mg

ml

mg
mg
mg

ml

mg

mg
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Manitol 8,00 mg
Agua cantidad suficiente para 1 ml
(para preparacidn inyectable)
EJEMPLO 5
Unidad de dosificacién ra inigtracién in able de
clorhidrato de dronedarona

Se esteriliza en autoclave a.121°C durante 35 minutos,
una ampolla de vidrio de un volumen total de 3 ml conteniendo
1 ml de una composicidén de clorhidrato de dronedarona tal

como Sse preparara en el Ejemplo 1.
Se sella entonces la ampolla bajo asepsia de manera de
constituir una unidad de dosificacién conteniendo 4,26 mg de
clorhidrato de dronedarona equivalente a 0,4 % de dronedarona

base.

s
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REIVINDICACIONES

1. Composicién farmacéutica para administracidén

parenteral, caracterizada perque comprende:
la dronedarona o una de sus sales farmacéuticamente
aceptables como principio activo,

. una solucién tampén fisiolbégicamente aceptable capaz
de mantener el pH de la composicidédn entre 3 y 5,

un derivado hidrosoluble de B-ciclodextrina
fisiolégicamente aceptable.

2. Composicién farmacéutica de acuerdo con 1la
reivindicacién 1, caracterizada porque contiene entre 0,01%
y 4% de principio activo.

3. Composiciétn farmacéutica de acuerdo con 1la
reivindicacién 2, caracterizada poraque contiene entre 0,4% y
0,8% de principio activo.

4. Composicién farmacéutica de acuerdo con una de las
reivindicacionés 1l a 3, caracterizada porgque la soluciébn
tampdn es una solucidén acuosa que contiene un sistema tampén
seleccionado entre los siguientes:

acido acético/acetato de metal alcalino
acido fumédrico/fumarato de metal alcalino
dcido succinico/succinato de metal alcalino
acido citrico/citrato de metal alcaline
acido tartrico/tartrato de metal alcalino

dcido lActico/lactato de metal alcalino
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dcido maleico/maleato de metal alcalino
4cido metansulfénico/metansulfcnato de metal alcalino
fosfato monometalico alcalino

5. Composicién farmacéutica de acuerdo con la
reivindicacién 4, caracterizada porque el sistema tampdn es
un fosfato monometélico alcalino.

6. Composicién farmacéutica de acuerdo con 1la
reivindicacién 4, caracterizada porque la solucidén tampédn de
fosfato monometdlico alcalino mantiene el pH en 4,5,

7. Composicién farmacéutica de acuerdo con una de las
reivindicaciones 1 a 6, caracterizada porque la fuerza idnica
de la solucién tampén estd comprendida entre 0,005 molar y
0,5 molar.

8. Composicién farmacéutica de acuerdo con la
reivindicacién 7, caracterizada porque la fuerza ibnica de la
solucién tampdén estéd comprendida entre 0,01 molar y 0,2
molar. ’

9. Composicion farmacéutica de acuerdo con 1la
reivindicacién 7 u 8, caracterizada porque la fuerza ibnica
de la solucién tampébn estéd comprendida entre 0,05 y 0,15
molar.

10. Composicién farmacéutica de acuerde con las
reivindicaciones 1 a 9, caracterizada porque la solucién
tampén es una solucién acuosa 0,05 molar a 0,15 molar en

fosfato monometdlico alcalino.
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1l1. Composicidéon farmacéutica de acuerdo con la
reivindicacién 4, 5, 6 o 10, caracterizada porque el metal
alcalino es sodio o potasio.

12. Composicién farmacéutica de acuerdo con una de las
reivindicaciones 1 a 11, caracterizada porque el derivado
hidrosoluble de PB-ciclodextrina se seleccliona entre la
hidroxipropil B-ciclodextrina, el derivado sulfobutil éter de
B-ciclodextrina, la dimetil P-ciclodextrina, la trimetil B-
ciclodextrina asi como sus mezclas.

13. Composicién farmacéutica de acuerdo con una de las
reivindicaciones 1 a 12, caracterizada porque el derivado
hidrosoluble de Pp-ciclecdextrina es 1la hidroxipropil B-
ciclodextrina.

14. Composicion farmacéutica de acuerdo con una de las
reivindicaciones 1 a 13, caracterizada porque el derivado
hidrosoluble de PB-ciclodextrina estd presente a razén de 0,5
a 508. '

15. Composicidon farmacéutica de acuerdo con una de las
reivindicaciones 1 a 14, caracterizada porque el derivado
hidrosoluble de B-ciclodextrina estd presente a razén de 5 a
20 veces el peso de dronedarona o de una de sus sales
farmacéuticamente aceptables.

16. Composicién farmacéutica de acuerdo con 1la
reivindicacién 15, caracterizada porque el derivado

hidrosoluble de PB-ciclodextrina estd presente a razén de 12
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a 13 veces el peso de dronedarona o de una de sus sales
farmacéuticamente aceptables.

17. Composiciédn farmacéutica de acuerdo con una de las
reivindicaciones 1 a 16, caracterizada porque contiene ademés
un agente conservador ¢ protector.

18. Composicién farmacéutica de acuerdo con una de las
reivindicaciones 1 a 17, caracterizada porque contiene ademas
un compuesto que permite mantener la isotonicidad.

19. Composicidén farmacéutica de acuerdo con una de las
reivindicaciones 1 a 18, caracterizada porque el principio

activo es el clorhidrato de dronedarona.
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JACQUES TURPIN, C.E.: 193849 DE BOGOTA, TRADUCTOR E INTERPRETE OFICIAL
SEGUN RESOLUCION No. 2680/91 DEL 19 DE DICIEMBRE DE 1981, EXPEDIDA POR EL
MINISTERIO DE JUSTICIA DE COLOMBIA.

Autenticaciones que se hallan a continuacion de un documento de cesién conferido en
inglés y espafiol por BOURRIAGUE-SEVE Frédérique y BREUL Thierry, domiciliados
respectivamente en Le Village, FR-34190 FERRIERES LES VERRERIES, y 118,
avenue F. De Lesseps, FR-34110 FRONTIGNAN, quienes declaran bajo juramento ser
los Gnicos y verdaderos inventores de :*COMPOSICION FARMACEUTICA DE
DRONEDARONA PARA ADMINISTRACION PARENTERAL" Asimismo, declaran
ceder a SANOFI-SYNTHELABO, una compaiiia organizada y existe bajo [as leyes de
Francia, domiciliada en 174, avenue de France, 75013 PARIS, FRANCIA, todos sus
derechos inherentes a dicha invencién y que la citada sociedad queda facultada para

solicitar en su nombre la patente comrespondiente en la Republica de Colombia.

Dado el 25 de abril de 2003. Firma ilegible de los Sefioras BOURRIAGUE-SEVE
Frédérique y BREUL Thierry.

Legalizacién de la firna de los Sefioras BOURRIAGUE-SEVE Frédérique y BREUL
Thierry por Alain KOENIG, Notario en Paris. Dado en Paris, el 29 de abril de 2003.
Firma ilegible del Notario.

Sello: Alain Koenig — Notario — 20, rue de la Paix — 75004 Paris Cedex 02.

Sello seco: Alain Koenig - Notario en Paris — Tribunal Superior — Repiiblica Francesa.
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APOSTILLA
(Convencién de La Haya del 5 de octubre de 1981)

Republica Francesa
El presente documento publico
ha sido firmado por el Doctor Koenig
obrando en calidad de Notario
con sello de su Notaria
CERTIFICADO
En Paris 6. - EI 05 de mayo de 2003
Por el Procurador General ante el Tribunal Superior

Bajo el numero 41389/2003

Sello: Tribunal Superior de Paris — Procurador General - Republica Francesa.

10. - Fima ilegible.

Es traduccién fiel y completa de la cual se deja copia en los archivos de esta oficina

para confrontacién y a la cual me remito.

Traduccion oficial No. 311/03. mcecciée Olical Na. 3 44/9 5
s
Traductor: Jean-Jacques Turpin. RANGS - ESPAROL
Ren. Minjussicie No. 268091
Bogot4, D.C., 16 de mayo de 2003. e
= —_—
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ASSIGNMENT

The undersigned
1) BOURRIAGUE-SEVE Frédérique
2) BREUL Thierry

domiciled in
1) Le Village, FR-341580 FERRIERES LES VERRERIES
2) 118 avenue F. de Lesseps, FR-34110 FRONTIGNAN

hereby state under oath to be the sole and true
inventor of

PHARMACEUTICAI: DRONEDARONE COMPOSITION FOR
PARENTERAL ADMINISTRATION

state as well that they assign without reservation
or limitation, in favor of
SANOFI-SYNTHELABO and ,

a corporation organized and existing under the
laws of
France

domiciled in

174, Avenue de France
75013 PARIS
FRANCE

all rights inherent to said invention, and that the
above mentioned corporation hereby is enabled to
apply, in its name, for the cormesponding patent in
the Republic of Colombia

75 AVR. 2003

1) BOURRIAGUE-SEVE Frédérique

e

2) BREUL Thierry

108%€ LL'DREDA{ CAMACHO & 00i q_s.

%

1214/CO

TRAPASO

ft)b'o firmado
2) BREL Thierry

Domlclllado en

Villoge, FR-34190 FERRIERES LFS VERRERTES
3 usmdeF.delm FR-34110 FRONTTNAN

Decla bajo juramento ser unico y verdadero
inventor de

COMOSICION FARMACEITICA DE DRONEDARONA PARA
AIMINISTRACION PARENTERAL

Declar asimismoo que ced y transf sin
reserva ni limitacion, a favor de la sociedad

SAEL SR 5,
Organizada y existente de confomidad con

las leyes de
Francia

Domiciliada en
174 Avermwe de France

73013 PARIS
FRANCTA

Todos los derechos inherentes a dicha
invencion y que la citatda sociedad queda
facultada para solicitar en su nombre la
patente correspondlante en la Republica de
Colombia

darss, e LO1owion
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nvention de la Haye du 5 Octobre 1961) -
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SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

TS
PATENTE DE INVENCIONY ] MODELO DE UTILIDAD[ ]
« Ingicacion de que se solicita la concesion de una patente \M |
» Datos.de identificacion del solicilante o de la persona que presenta la solicitud ] 4
» ~Uescripcion de 1a invencion l("-\
« Dibujos de ser eslos pertinentes [ ]
» Comprobanie de Pago de las 1asas establecidas - \] 43

COMPLETAN] INCOMPLETA [ )

DISENO INDUSTRIAL { ]

» Indicacion de que se solicita el registro de Disefio Industrial. | [ ]
+ Oalos de identlificacion del solicitante o de fa persona que presenta la solicitud. | ]
» Representacion grafica y fotografica del Diseiio Industrial 0 muestra del

materigl que incorpora el disefio . - [ ]
« Comprobante de pago de las lasas establecidas. - [ ]
COMPLETA{ | INCOMPLETA [ |

ESQUEMA DE TRAZADO [ ]

Indicacion de que se solicita el registro de un Esquema de trazado. [ ]
Dotos de identificacion del solicitante o de la persona que presenta la solicltud. | )
Representacion grafica del.esquema de lrazado []
Comprobante de pago de las tasas establecidas. [ ]

COMPLETA| ] . - INCOMPLETA [ ]

Fecha: : Currera 13 No. 2700 Piso 5 v 10
Conmiitador: 334 12 21-2-34
Fax: 281 31 25 ¢-mail: Info@sc.gov.ca
Sanin Fe do Bogoté D.C. - Colombin
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Industria y Comercio

SUPERINTENDENCIA

Follo }'f

2020

Bogota DC

Doctor(a)

JOSE ANTONIO LLOREDA

Apoderado(a)

REFERENCIA: Radicacién No. 03-48164

Solicitud Internacional PCT/FR2001/03803
Fecha Inicio fase naclonal 11/07/2003

Trémite 011
Evento 370
Actuacién 416
Oficlo No. 172
Folios 001

Tenlendo en cuenta que la solictud de privilegio de patente que se tramita bajo el
expediente indicado en la referencla, redne los requisitos de forma establecidos en la
Decisién 486 de la Comisidn de la Comunidad Andina, el Tratado de Cooperacién en
Materla de Patentes (PCT), el Reglamento y la Circular Unica de la Superintendencia de
Industria y Comercio, se envia el extracto de la solicitud a la Oficina de Comunicaciones
para efecto de su publicacion en la Gaceta de Propledad Industrial,

g

Cimplase
Dado en Bogoté DC,

22 SET am

ALIX CARMENZA CESPEDES DE VERGEL
Jofa de ivisién de Nuevas Creaciones
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