~

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

L LT

2- -00004-0000
Fecha: 2010-11-17

Tra. 11 PATENTEIYII Eve: 378 FASENACIONALI
Act. 400 OPOSIOBSERVTER  Folios: 42

FORMULARIO UNICO DE OPOSICION

Telefono: 371 99 60
| E-mail

REPRESENTANTE
G APODERADO

Teléfonc: (5713213 12 13 &5

P 3, GO
E-mail aneg ues@o&rmam -€0.CO

1 H
CC X NIT
CE i | Oto L]
{571)612 1979 Cudl

TP.3382.

45:54  Dep. 2020 DIR.NUEVASCR

PR A




® ANEXOS

Comprobante de pago de la tasa.

Poderes, si fuere el caso.

Pruebas de los fundamentos de la oposicion.

Documentos que acrediten el legitimo interés, si fuere &l caso.

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.

B OB

Instrucciones para el diligenciamiento del prasente formulario, ver reverso de esta pagina.




Derecho de la Competencia, Propiedad

Optimum | Industrial y Comercio Exterior

Senora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 09 54432 /

Asunto : Oposicion a la solicitud de patente de Invencion titulada
“METODO DE PREPARACION DE MICROCAPSULAS
DE LIBERACION SOSTENIDA QUE TIENE BUENA
PROPIEDAD QUE INHIBE EL QUEBRAMIENTO

. INICIAL Y DE ESTA MANERA LAS MICROCAPSULAS”
Solicitante : PHARMACEUTICAL CO., LTDA.
Opositora : PROCAPS S.A.

Publicada en fa Gfé de la Propiedad Ind}véal

N° 619 del 19 de agosto de 2010

‘ /’X;o, ELIANA ISAURA MORENO BOHORQUEZ,{ogada en ejercicio, identificada
 como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo
. ~ Superior de la Judicatura, en mi condicién de apoderada de la sociedad PROCAPS
S;A. Conformada bajo las leyes de la Republica de Colombia y domiciliada en la
ciudad de Barranquilla, Colombia, atentamente manifiesto que estando dentro del
término de ley y por orden expresa de mi representada, presento oposicion a la/
concesién del registro de la Patente de Invencion titulada “METODO DE
P\REPARACION DE MICROCAPSULAS DE LIBERACION SOSTENIDA QUE
TIEN\E BUENA PROPIEDAD QUE INHIBE EL QUEBRAMIENTO INICIAL Y
DE ESTA MANERA 1AS MICROCAPSULAS”, cuyos titulares son
" PHARMACEUTICAL CO., LTDA, y pido a Usted declarar fundada esta oposicion y

en consecuencia negar el registro de la patente solicitada.

Carrera 13 Ne 11995, Of. 104 Tel
E-mail: negosics

57132 131213-6205021 -~ Fax. (571)6 1219 79
HN-CO.COM -+ WWW,GPTINLT-CO.COIM

Bogetd Colombia
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Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

de esta solicitud se encuentran los siguientes documentos que afectan la

patentabilidad de la presente solicitud:
o DI: EP1048301 publicada el 02 de noviembre de 2000.

2.4. Ahora bien, el documento DI, se refiere a una composicién de liberacion
sostenida que contiene una sustancia bioldgicamente activa y un polimero
biodegradable, un método de su produccién, y una composicién farmacéutica que
contiene dicha composicion de liberacion sostenida. Particularmente en la

‘ descripcion, dicho documento D1 revela la posibilidad de emulsionar o agregar
emulsionante, para lo cual es necesario el usc de polivinilpirrolidona, polivinil
alcohol, carboximetil celulosa, lecitina, gelatina o acido hialurénico entre otros. El
mismo documento D1, hace referencia a los métodos de preparacion, en donde se
incluye el agregar lé mezcla de la sustancia bioldgicamente activa y un polimero
degradable, con la opcién de emulsionantes como polivinilpirrolidina, a una
solucion acuosa.

-~
2.5. Tomando el documento D1 como el estado del arte mis cercano a la solicitud
P
" objeto de la presente oposicion, no es posible reconocer altura inventiva, ya que
seria obvio para un experto en la materia a partir de dicho documento D1 por si
‘ g solo, concebir un método para preparar microcapsulas de liberacion sostenida mas
larga que comprende el agregar una emulsion gue contiene sustancias bioactivas,
polimero biocompatible y polivinilpirrolidona a una solucién acuosa. Asi entonces
las reivindicaciones de la solicitud objeto de la presente oposicién, carecen de
altura inventiva.

N

2.6. En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la
AN

N solicitud colombiana 09 54432 no puede pretender un monopolio por patente
toda vez que 16 que pretende rio cumple con uno de los tres requisitos necesarios

para su proteccion.

2.7. Que por consiguiente, respecto a la solicitud pretendida se tiene que:

Carrera 13 N° 11995, Of. 104 Tel. (571)2 13 12 13 -6 20 50 21 - Fax. (57161219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
Bogota Colombia



Derecho de la Competencia, Propiedad

Opti mum | Industrial y Comercio Exterior

2.7.1. CARENCIA DE ALTURA INVENTIVA Segun la Decision 486 de la

Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una invencion
tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
técnica correspondiente, esa invencién no hubiese resultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica.”. A la fecha de prioridad, 27 de
noviembre de 2006, a partir del documento D1 por si solo, un experto en la
materia puede llegar de manera evidente a un método para preparar
microcapsulas de liberacion sostenida que comprende el agregar una emulsion
que  contiene  sustancias  bioactivas, polimero  biocompatible vy
. polivinilpirrolidona a una solucién acuosa; sobre lo cual busca proteccién en el

capitulo reivindicatorio.

2.8. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es objeto
de patentabilidad pues es contrario a lo que dicta la Decision 486 de la Comunidad
Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn patentes para las

invenciones, sean de producto o de procedimiento, en todos los campos de la tecnologia,
v

e
_siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion industrial.”.

/ " Lasolicitud pretendida no cumple con uno de los tres requisitos de patentabilidad.

. ' 2.9.Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
la presente oposicién y en consecuencia negar el registro a la solicitud de patente
titulada “METODO DE PREPARACION DE MICROCAPSULAS DE
LIBERACION SOSTENIDA QUE TIENE BUENA PROPIEDAD QUE
INHIBE EL QUEBRAMIENTO INICIAL YV DE ESTA MANERA LAS
MICROCAPSULAS”, cuyos titulares son PHARMACEUTICAL CO., LTDA,

’\golicitud Colombiana gue aparecié publicada en la Gaceta de la Propiedad

N Industrial N° 619 del 19 de agosto de 2010.
3. PRUEBAS

De conformidad con 1o dispuesto por las normas vigentes, solicito a usted tener

como prueba en este asunto los siguientes:

Carrera 13 Ne 119-95, Of. 104 Tel. (571)2 1312 13 - 6 2050 21 - Fax. (571) 6 12 19 79
E-mail: negocics@optimum-co.com - www.oprimum-co.com
Bogota Colombia



Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

o DI1: EP1048301 publicada el 02 de noviembre de 2000.
4. FUNDAMENTO DE DERECHO
Fundamento esta observacion en las normas legales siguientes:
4.1.  Numeral 1 del articulo 586 del Cédigo de Cormercio.
4.2.  Articulo 42 de la Decision 486 de la Comision del Acuerdo de Cartagena.
4.3.  En las demas normas concordantes.
5. ANEXOS

Para los efectos correspondientes anexo al presente escrito los siguientes documentos:

1. Poder para actuar en el presente.
7 2. Documento que acredita al representante legal de PROCAPS S.A.
! 3. Recibo de caja del respectivo pago de tasa.
4. Copias de los documentos:
o DI1: EP1048301 publicada ¢l 02 de noviembre de 2000.
@ T
AN

Carrera 13 N° 11995, Of. 104 Tel. (571)2 1312 13- 6205021 - Fax. (571) 6 12 19 79
E-mail: negocios@optimum-co.coni - www.optimuim-co.com
Bogota Colombia



- _ Derecho de la Gompetencia, Propiedad
Optlmum 6. NOTIFICACIONES Industrial y Comercio Exterior

Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita

recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 N° 119-95, Of. 104 de esta ciudad de Bogota.

Sefior Superintendente,

A0

ELIANA ISAURA MORENO BOHORQUEZ
. C.C. 51’975.664 de Bogota
T.P.A. 83823 del C.S. de la].

Carrera 13 N° 119-95, Of. 104 Tel. (571)2 1312 13- 6205021 - Fax. (371) 6 1219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
Bogotd Colombia



SUPERINTENDENCIA DE INDUSTRIA v COMERCIO
Illllllllllllllllllllllll ]

No. 09-054432. -00004-0000
Fecha: 201 0-11-17 15:45:

Dep. 2020 DIRNUEVASCR
Tra. 11 PATENTEv) ve: 378 FASENACIONALI
Act. 400 OPOSIOBSERVTER 2

SN

Folios: 4

.
o
e
-
™
[ ]
i
i
(X5 ]
(]
prei o
)
(]
[Ty
v
=
s
e
-
s
e

(=]
e
5%
£
Db
-
vy
i

i
it
s
.
et}
]
ik
3

v
f

ki

v
[an]

-
0Kfe

ihd

=
LN




@

PROCAPS

‘A.,_

o wE At BRI

Yo, WALTER TANAKA TATERKAW A“m;“ nde ledz;'gi:’ youvecl ogderidc uudad de
Barranquilla (Colombia), identificado como.,ap'n"ecefal{}plegde mluhrma‘ qulen en el
presente documento actda en calidad de Rep1 esentanterlegalidedassociedad- PROCAP
S.A. sociedad legalmente constituida y, domiciliada en la ciudad de Balranquﬂla
(Colombia), por el presente documento otorgo A la’ doctora ELIA‘IS}}. ISAURA
MORENO BOHORQUEZ, abogada en gjercicio,-identificada-como aphréue al pie de
su firma, con tarjeta proteswnal No. 83828 del C:Ssde ™ '"p‘od’"if’*’éép'é}:'iﬁl?zfmﬂio y
suficiente, para formular oposiciones u observaucmes a la solicitud ge” patente No 09
054.432, titulada “METODO DE PREPARA(,ION DE_MICROCAPSULAS:DE
LIBERACION SOSTENIDA QUE - TIENEN‘““BLENA""PROPIEDAD""QUE
' INHIBE EL QUEBRAMIENTO INICIAL Y DE ESTA MANERA LAS
MICR_OCAPSULAS’]’/( yo titular es R}l‘)ﬁMACLUTIQAL CO., LTD., publicada

en la gaceta No. 619 del 20 de agosto de 2010z B

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo de actos
necesarios para llevar a cabo el tramite de la oposicién, incluyendo, sin limitacién,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
impuestos, recabar los titulos o certificados. Asimismo quedan autorizados para
unpugnar administrativamente todo lo que fuere resuelto en el expediente a que se
hace expresa referencia en el presente poder, con todas las facultades generales y
especificas que fuera requerido para ella.

De la misma manera, ademas de las facultades que le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir
el presente poder, incoar acciones, interponer recursos y demds facultades conferidas
por la ley.

Dado y Firmado en Barranquilla (Colombia) a los 3 dlas del mes de Noviembre de
2010,

C.C. N° 16'251.923 “Q\Q\CP‘
NIT: 890.106.527-5 3
Representante Legal

— |

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.S. deda J

CALLE 80 No. 78B-201+ A.A. 50330 P.B.X.:(575) 3530783 - 3783000 - 3719900 - 3507900 -. FAX:(575) 3730815 - 3730813 - 3730247 - 3730818
.BARRANQUILLA - COLOMBIA + NIT.: 890.106.527-5
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CAMARA bt CAMARA D E COMERCTIO
éjcommao DE BARRANQUILLA
09***************_***********k***********»*******

DE BARRANQUILLA

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S .. — = - — = —— — = = o o o oo e e e e mm o
NIT 890.106.527-5. ' g

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:

CERTIPFI.CA

Que por Escritura Pablica No. 1,190 del 22 de Julio de 1976,
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara.. de Comercio, el 28 'de Julio de 1976 bajo el No. 6, 070
del libro respectivo, fue constituida la sociedad-----------------—=--
limitada denominada "/R(gUCTORA DE CAPSULAS DE GELAT AS LIMITADA
"PROCAPS LIMITADAY  ~ - mmm e e e e e e e e e e -

CERTIFICA

Que por Escritura Pablica No. 1,307 del 28 de Junio de 1979,
otorgada en la Notaria: Tercera:- de: Barranquilla, inscrito(as) en
esta Camara - de Comerc1o el 23 de.Juliodide’ 1979 bajo el No. 10, 039
del libro respectlvo la 8001edad ‘antes mencionadar=----------------=-
se transformo en 'sociedad anonlma vbajo la denomlna01on sodial de
"PRODUCTORA DE CAPSULAS DE GELATINAgS A A PRQS&BﬁAS ALY -

C EfR TIF IgC A

Que por Escritura Piablica No. 3,810 del 31 de Dic/bre de 1980,
otorgada en 1la Notaria Primera de Barranquilla, inscrito(as) en
esta Camara,de Comercio, el 30 de Enero de:-1981 bajo el No. 12,705
del libro respectlvo la. sociedad :@antes mencionada------==--==-=====~--
se transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITAD A | mmm e e e e e e e e e e e — e e —— o ——— -

CERTIFTICA e

Que por Escritura Piblica No. 3,755 del 10 de Nov/bre de 1983,
otorgada en -la Notaria Unica de Soledad, rlnscrlto(as) en esta
Camara de Comercio, el 22 de Nov/bre de 1983 ‘bajo el No 17,922 del
libro respectlvo la sociedad antes mencionada--------------------~---
se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A. ", -~=-=----~-----

C E R TIFTI C A

Que por Escritura Pablica No. 3,615 del 06 de Dic/bre de 1996,
otorgada en - la Notaria 2a. de Barranquilla, inscrito(as) en esta

Camara de Comercio, €1 20 de Dic/bre de 1996 bajo el No. 67,218 del

kkkkkhkkkk%x O O N T I N U A *kkdkhkhhhk

I



CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE™S .
DOCUMENTOS .

-

—PROCAPS—STAT==-
NE?E 890.1Q§ 527-5.

libro respectivo, la sociedad antes mencionada----------------=-----~---
cambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A

CERTIVFICA

Que por Escritura Pablica 18 de Dic/bre de 1996,

otfrgada en? la Notaria B 2a. , ) 1nscr1to(as) en esta
Cdmara de Comercio, €1 23 de Eflero de 1997 bajo el N&. 67,704 del.
libro respectivo, la sociedad antes mencionada----------------—-—-------
cambio de razon social, por la denominacion PROCAPS S.A. ----------

Que dicha sociedad ha sido reformada por las siguientes escrituras
y/o documentos privados:

aaaa/mm/dd : Notazi No . aaaa/mm/dd.
1979/01/18 Notatria 3a. dé“Barranquilda. 7 1979/01/24
1981/04/30 Notaria la. de Barranquilla. 1981/05/06
1982/08/27  Notaria Unica de Soledad 1982/09/08
-1983/08/18.- Notaria Unica de Soledad 1983./08/26

984/07/16,?Notar1§,Un1ca de SoY¥&dad 1984/07/27
1985/08/26 Notaria-Unica de Soledad 1985/09/04
1986/09/10 Notaria Unlca\ge Soledad. 1986/09/15
1989/07/11 Notarlé:éa—m\de Bar§§gguy11a~ 1989/07/13

©1990/03/16.
) 1992/01/28
\48’428 1993/02/16

1990/02/21 Notdria®2a. ,desBarfanqu
1991712 /17 /Notarla 2a/;defBarranqu11 K;
1993/02/01 K otarla 2a/,de&§arranqu111£kJ
N

1993/07/28 otarlaf2a de}BarggqugmréL”LLBO 582 1993/08/10

3,652 %1993/11/09 Notarla 2@, de “Ba arrang ullla 51,798 199;/11/22
5:7,1996/12/06 ?Notarla,w#f de Barranqullla P ;- 1996/12/20
1997/01/16 Notaria 2a. de Barranquilla 1997/01/23
1997/07/17 Notaria 2a. de Barranquilla 1997/07/31
1997/08/04 Notaria 2a. de Barranquilla 1997/08/14
1999/04/22 Notaria 3a. de Barranquillas, #:..1999/04/23.,
20015.02/21 Notaria 2a. de“Barranquilla“ ©2001/02/23
2001/10/05 Notaria 2a. de Barranquilla 2001/11/08
2004/07/29 Notaria 2. de Barranquilla 2004/08/26
.2005/03/03 _ Notaria 2. de Barranquilla 2005/03/10
= “,Notaria ~2 2005/08/18
Notaria 37a. de Barranqu1lla 2009/06/30
Notaria 3 a. de Barranquilla 150,130 2009/06/30

2009/06/25

=~ CERT IwF ICA

Que de acuerdo con la(s) escrltura(s) arriba citada(s), la sociedad
se rige por las siguientes disposiciones:

DENOMINACION O RAZON SOCIAL: '

PROCAPS‘S A.-----
SIGLA: “PROCAPS.
DOMICILIO PRINCIPAL: Barranquilla.
NIT No: 890.106.527-5.

M@ERICULA ME%QANTIL. 24 802

********** C O N 'l; _I_N U A **':;:';r*****
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CAAMQRA@E CAMARA D E COMERCTIDO
C)W“HQCJC) DE BARRANQUILLA
DE 09**************************************j******

l#WRANQUMLA

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S.A.-—----mmm oo e e e e e e e e e m e mmm—mm———— - ——— -
NIT: 890.106.527-5. ' ' :

CERTIVFICA
Direccion para notificaciones jud1c1a1es

CL 80 No 78 B - 201.
De la ciudad de Barranquilla.

o _ L CERTIFICA

DURACION: El1 término de duracién de la sociedad se £ijd hasta el
18 de Agosto de 2073.

CERTTITF I C A

OBJETO SOCIAL: El1 objeto pr1n01pa1 de 1la sociedad sera: a) La
fabicacion, 1mporta01on Yy comerc1allzac1on .de alimentos procesados
y © suplementos dletarlos b)La . fabr1cac1on de% .Capsulas y otros
productos 81m11ares “ar. partir, de mmaterlales tales como gelatinas.u
otros de dlstlnta naturaleza que puedan 'ser, utilizados como
envases o rec1p1entes - de; productosr«yassustanc1as quimicas,

farmaceuticas, alimenticias vy "cosmetlcasf para uso y consumo humano
v veterlnarlo. c) La 1nvestlga01on desarrollo Y. fabricacion<de toda

clase de productos y sustancias quimicas, farmaceéuticas,
alimenticias y cosmeticas para uso y consumo humano, animal vy
vegetal. d) La compra y venta de materias primas, insumos y
‘ productos intermedios  necesarios -para los :procesos de fabricacion
de: sustancias quimicas, farmaceuticas, alimen ticias y cosmeticas,
asi como la comercializacion interna vy externa de los productos
terminados. e) La compra, venta, importacion, exportacion Yy

distribucion de toda clase de elementos instrumentales y equipos
medicos, quirurgicos, odontologicos vy~ hospitalarios para la salud
humana“"y animal’." f) La ‘compra, venta, exportacion, fabricacion,
importacion, distribucion de dulces, confites, galletas vy todo
tipo de golosinas o alimentos para el consumo humano. g) Actuar
como representante o agente de .personas naturales y juridicas

nacionales ...y extranjeras en_ 'la realizacion de operaciones. o
transacciones relacionadas con 1la industria farmaceutica 2% en
especial con cualquiera de las actividades descritas en - los
literales a), b)), c¢), d) vy e) antes descritos. h) Prestar los

servicios de asesorias y <consultoria’en las areas administrativas,
de mercadeo, analisis «clinico, asistencia tecnica, investigacion,

costos Y produccion, exportaciones, importaciones, ventas,
relacionadas con iguales o similares actividades a las que
constituyen el objeto .de PROCAPS S.A., asi como los de publicidad y
promocion . de productos quimicos, alimenticios, cosmeticos .y

dkkkkkkkkx O O N T I N U A *kkkkkkhkk
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farmaceuticos para uso humano, animal o industrial. i) Adquirir,

operar, administrar vy explotar a cualquier titulo, empresa o
estableGimientos dedicados:: a investigacion, desarrollo,
fabricac¢ion fo comercializacion #.-'de prodictos dquimicos,
farmaceuticos, alimenticios, hospitalarios o cosmeticos. En

desarrollo de su objeto principal, la sociedad podra tomar interes
social como _accionista, socio o _ fundador de empresas que tengan
1gual o} 0 jéto, comprar, vender;* i T,

maquinarias,  insumos Yy repuestosu'requerldo’

esarrollo “de
sus actividades; tomar dinero en prestamo, financiar y garantizar
las operaciones comerciales que celebre con terceros relativas a su

i celebrar y ejecutar todo s tipo de actos y contratos
necesarios para:: desarrollar sus peracionesi;.© girar, aceptar
otorgar y protestar todo tipo de titulos wvalores e instrumentos
negociables, comprar, vender vy constituir gravamenes sobre bienes
muebles e inmuebles, designar representantes apoderados en el pals

sea necesario o “¢onveniente el
social y para la mejor proteccion de sus intereses corporativos o
la de sus socios. La sociedad podra garantizar el cumplimiento de
sus obllgac1ones ;adqulrldas por terceros o por sus socios, para lo
cual ¢podra inclusive £ a Les 1S
de cualquier L e

TVCRAR D, L
#ro’ﬁz;ézgii%&zﬁiéijzijh valor Accién

tﬁ&fE:zfﬁeﬁwwggLﬁi***************l 000

071 *HEw%

CAPITAL

Autorizado

ShhkkkkhkkkkkD OO0,000T",'
Suscrltqv =

Pagado
dok ok kkkkkkk kkkkkkkkkkkkk khkkkkhkkkkkkkkkkkk
$ 1,234,071,000 1,234,071 1,000

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva,
al Presidente, al‘Vlcepre81dente y a un_Gerente General. Corresponde !
a la ;': -ECH i unci
otras: ~ Autorizar cualquler acto o contfato cuya ciantia sea superlor
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de los Estados Unidos de America (US$250.000), llquldados a la
tasa de cambio represer i mercado vigente el
surta la transacion. &Gt trate de*op i
las cuales 1la sociedad garantlce obllgac1ones de terceros o de los
socios, se requerira que la operacion sea aprobada con el voto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva.

La so¢iedad tendra un Presidente , guien ejercera la rep*esenta~
cion “ legal ““de la soc¢ie€dad y térdra las -“siguientes “atribu-
ciones entre otras: Ejecutar 1las decisiones de 1la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
tac1on Legali de 1la seciedad en-todos los actos y contratos que se
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requieran para el desarrollo del objeto social, de conformidad con
lo previsto en las 1leyes vy en los presentes estatutos. Constituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
absolver interrogatorios de parte, <confesar obligaciones de 1la
sociedad, transigir, disistir vy allanar a la sociedad en cualquler
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
acto o contrato cuya cuantia sea igual o inferior al equivalente
en . pesos colombianos .a doscientos cincuenta mil dolares de los
Estados Unidos de America (US$250.000), Iliquidados a la tasa de
cambio representativa del mercado vigente el dia en que se surta
la transacion o celebracion del acto. Las demas funciones que le
correspondan como Representante Legal por disposicion de la ley,
de estos estatutos o de la Junta Directiva. El Presidente tendra un
suplente, designado por la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entldades_,facultades Y.z:sin que.sea necesario para ello
acreditar la ausencia” del principal. La‘sociedad.tendra un Vicepre-
sidente designado”’ por:. la Junta Dlrectlva"‘qulen tambien ejercera 1la
representacion legal de 1la. sociedad,, pudlendo ejercerla conjunta o
separadamente con - el Pre31dente s EL »v1cepres1dente tendra las
siguentes facultades entre otras. Ejecutar -dentrs de su competencia
las decisiones de la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente. Ejercer 1la representac1on legal de la
sociedad en todos los actos vy contratos que se requieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en_.los presentes estatutos. Constituir apoderados judiciales
Vi extrajudlclales recibir notificaciones, ‘absolver interrogatorios
de parte, confesar obligaciones de la sociedad, transigir, desistir
y allanar a la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
sea igual o inferior al .equivalente ‘en pesos colombianos a-ciento
cincuenta mil dolares de 16s Estados Unidos de America US$15O 000),

liquidados a la tasa de cambio representativa del mercado vigente
el dia en que se surta la aprobacion o celebracion del acto, siempre
que no se trate de enajenar bienes. inmuebles o cualquier- otro actlvo
fijo de 1la. sociedad,: inclusive. de naturaleza muebles, acciones,

cuotas o partes de 1nteres inversiones y todo tipo de derechos
de 1la sociedad, o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que radican exclusiva y privativamente en
cabeza -del Presidente. Las: demas funciones que le corresponda como
Representante 1legal por disposicion ‘de la ley, de estos estatutos
o de 1la Junta Directiva. El1 Vicepresidente tendra (1) suplente,
designado por 1la Junra Directiva, gquien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o meramente
accidentales, con identicas facultades y sin gque sea necesario para
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ello acreditar 1la ausencia del principal. La sociedad tendra un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El Suplente reemplazara alﬂGerente General en sugzfaltas
temporales, absolutas o meramente aceidentalesjiquien junté-con el
gerente general, llevaran la representacion legal de la sociedad,
con identicas facultades, pudiendolas ejercer conjunta o separada-
mente con el Presidente vy Vlcepre51dente con identicas facultadeg
que’ el Gern: e General vy sin que*sea neces ,' g !
14 ausencia~ del titular. El Getente General tendra las 81gu1entes
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos 1los actos y contratos que se requieran para el desa--
rrollo :del objeto. social, -de conformidad con 1o previstosen las
leyes &y en los: presentes estatutos Aprobar y célebrar en nombre de
la  sociedad todo acto o contrato cuya cuantia sea igual o inferior:
al equivalente en pesos Colombianos a Cincuenta Mil dolares de los
Estados Unidos de Amerlca (US$50~OOO) llquldados a la tasa de
camblo repr_fentatlva Y
aprobac1on 5" celebracién del actd
nar a cualquier titulo bienes inmuebles o cualquier otro activo fijo
de 1la sociedad, inclusive de naturaleza mueble, acciones, cuotas o
partes .=de 1nteres, inversiones y todo = .
dad o:.-de const;g. grav‘ enes so o= de las anterlores
facultades que radican exclus1va y prlvatlvamente en cabeza del
Presidente. T T4 et o T T T T ——

g R T Fa\;I[‘c\/r A%[ /\ DE e
del///§;°’<%ﬂJ4nq 15

Que segln Acta (NO.=— el 16 7xde/Junlo &m99;>correspond1ente a
la Asamblea de Acq&onlstaSMen/Barranqull% fudggla;8001edad
PROCAPS.. S.A. : et Sl i
cuya pérte pertin ] #Z€n esta Camara de Come,vlo el
15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
y segin Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Acc1onlstas en Barranqullla de la sociedad: ‘
PROCAPS S,A” ________:.< - = 2
éuya parte -=pe “-ge inscribié en esta Camara déiComercio,

29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, fueron
hechos los siguientes nombramientos:

JUNTA DIRECTEVA'

CLASE

Principales
1. Minski Gontovnik Ruben CC.***xk%x%7 463,982
2. MinskjizGontovnik Meyer CC.**x%

CC. ** %k,

Suplentes
1. Minski Zirberblum Elliot
%fMlnskl De;tel Daniel E

JKEEXKRKRTD 219,541
Lk kdkkkkh ok kH Kk kkkkKk

.*990,212+082, 805

CERTIFICA
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Que seglin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 15 de Agosto de 1997 " bajo el No. 70,838 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn

Presidente.

Minski Gontovnik Ruben - : CC.**%%xkx%%x%x7 463,982
Suplente del Presidente:. -

Minski Minski Abraham CC.***kx*x*x%x8(02 K 575
Vicepresidente

Minski Gontovnik Meyer , CC.x*x*x*x%x%%7 461,324
Suplente del vicepresidente o '

Minski Gontovnik Jose CC.***x***x*8 671,834

;CERTIFICA,,?,,?‘

P i it I . s
e : Aop
P

Que segun Acta No .11 del 01. de Febrero de 2001 correspondlente a
la Junta Directiva en Barranquilla;, ‘”de la sociedad: PROCAPS S.A.
cuya parte pertlnente se"lnscrlblo en esta’ Camara de Comercio, el
12 de Febrero de 2001 bajo el ~No. 5“91 273 del libro respectlvo
fueron hechos los’ 81gu1entes nombramlentos

Cargo/Nombre o ' Identificacién
Gerente General.

Uribe Ochoa Guillermo Luis CC.*¥***x%%x70,073,754
CERT I F I CA

Que segiin Acta No. 406 del 02 de Sep/bre de 2004 correspondiente a
la Junta Directiva en Barranquilla, de 1la sociedad: PROCAPS S.A.
cuya parte pertinente se rinscribidé en esta Cémara de Comercio, el
09 de " Sep/bre "de 2004 bajo el No.°113,263 del libro respectivo,
fueron hechos los siguientes nompramientos:

Cargo/Nombre Identificacién
Suplente del Gerente. o - . o
.~ Tanaka Tatekawa Walter ;;f S CC.**?***16,251,223

CERTIVFICA

Que seglin Acta ‘No. 124 del 29 de Mdarzo de 1999 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid® en esta Camara de Comercio,
el 04 de Agosto de 1999 bajo el No. 82,226 del libro respectivo,
fueron hechos. los s1gu1entes nombramlentos , - _
B Cargo/Nombre . . Identificacién™

kkkkkkkkk*x C O N T I N U A **kkkkkkkk*
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Revisor Fiscal Ppal.
Vargas Pertuz Ana Isabel CC.******32 696,645

Que segin Acta No. 151 del 31 de Marzo de 2009 correspondiente a
la. Asamblea _de Accionistas en Barranqu1lla, de 1a soc1edad PROCAPS
S%A cuya parte pert”"ente se insé 5%
el 30 de Julio de 2009 bajo el No. 151,129 del 11bro respect1Vo
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacién
Suplente del Reviger Fiscal. = o e '

Duarte Diaz¢David g

CERTIVFTICA

#25784 del #07 de Dicfbre de 20075,
otorgada en~ la Notaria 2 a. de“Barranquilla cuya parte pertinente
se inscribi® en esta Camara de Comercio, el 20 de Dic/bre de 2007
bajo el No. 3,492 del libro respectivo,--------------—----—-—--——-————————
Y lasjflnscrlpc1ones 3.492-1,,3.493, 3.494, 3.495,

3.498; Lﬁ 35 ; 3*502 3. 503 3.504, " 34
3.507, Consta que RUBEN MINSKI GONTOVNIK C.C. No. 7.463.982, ------
obrando como Presidente ngepresentante Legal de la sociedad C.I.
NATURMEGA S.A. quq/obrando en. su condlclon[deﬂPres1dente Yy ~------
Representante*~Legaqlff ‘?Ja soc1edad\PROCAPS%S“A \ £e1 pre81dente - -
debidamente**facultadd “:por los QEstatuto 19001a1es~ y-por el Maximo
Organo Social, otorgéﬁlos saéulentesﬁpoderes(bOtorgar poder -------- |
general, ampllo ky suf1c1ente a;loséﬂoctores(UOSEFINA DEL CARMEN ----
MIELES _.BUELVAS CC~ NO»33’138 497; a MARCELA CARVAJALINO PAGANO,, - -----
CC.No; 22 579.748; CRISTINA I0LI FRANCESCHINI CEiNo.22. 463;;7
las facultades que se transcriben a continuacion: a.- Para que -----
representen a la sociedad PROCAPS S.A, ante todo tipo de -----------
autoridades administrativas vy jurisdiccionales, en asuntos de ------
naturaleza ivil, 1laboral, comerg¢ial, penal;, aduaneray cambiariay
tributaria, “ipoliciva, “ administrativa y fiscals

Qie por Escritura Publi

b.- Contestar y --
presentar demandas, requerimientos, recursos, pedir y aportar ------
pruebas, recibir, notificarse, ejercer la accion de tutela, -------- !
tramitar incidente de desacato comparecer en losyprocesos que —————

los asuntos que” sean nec
renunciar y reasumir el poder. c.- La facultad expresa de ----------
conciliar, por tanto pueden llegar a acuerdos conciliatorios, ------

transacc1onales, judlqlales o extrajudiciales o extrajudicialeg;
cualqulera “que sea su- cuantia,:.-para lo cual las apoderadas deben
aportar la autorizacion simple vy escrita del Representante legal

de la sociedad. d.- Podran presentar solicitudes de devolucion y/o
compensacion de impuestos, ventas Yy rentas, recibir los pagos por
las devolu01one adelan *r todo tv‘mlte o proceso adminisgtrativo
ante “Ta DIAN, de tal forma-dque en ningin momento “Guede sin Tl e
representacion legal de la sociedad. PODERES ESPECIALES: a.- Se ----
confiere poder especial amplio y suficiente a las personas que se

determinan seguidamentew que conforman el egrupo A y Bq para, para

FEXEFFFFFFE 0N f-I N U & FFEFFETFFF
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que conjuntamente suscriban contratos de suministros de mercancias
y servicios con entidades oficiales, hasta la suma de OCHOCIENTOS
MIL. DOLARES DE LOS ESTADOS UNIDOS DE AMERICA (US800.000.00), -------
liquidados a 1la  tasa representativa del mercado vigente en el dia
que se realice 1la respectiva transaccion. Grupo A. WALTER NANAKA
TATEKAWA CC.No.16.251.923, CLAUDIA TANGARIFE CASTILLO -----=-==-=----
CC.No.41.660.293, CARMEN ALICIA FLOREZ CC.No.22.434.044, IVAN ------
VILLAREAL:. CAMACHO CC.N0.91.201.749, CARMEN ALICIA HERRERA ----------
DIAZGRANADOS - CC.No.22:377.540, DAVID ANTONIO - CHARRIS GIRALDO ----- ==
CC.No.19.341.274, RICARDO DORADO HURTADO CC.No.79.715.772, JAIME
FORERO LLINAS CC.No0.19.300.593. b.- Se confiere poder especial -----
amplio vy suficiente al senor WILLIAM ALBERTO BARROS CERRA ----------
CC.No.8.715.941, - para que en nombre y representacion de PROCAPS ----
S.A., suscrlban declaraciones . cambiarias, aduaneras y tributarias a
que este obligada la sSociedad, en el giro normal de sus negocios y
operaciones sociales,- por tanto quedan - facultados para firmarlas,
como tambien 1los demas documentos relac1onados con: ellas, -------- --
notlflcarse, -aportar 'y “solicitar las,pruebasique ’sean necesarias.
-Otorgar poder especCial ampllo Y- suf1c1ente al senor MARILON -----
TATIS PAREDES CC.No.72. 176 874y al ~Senor: WILLIAM ALBERTO BARROS
CERRA VCC.N0.8.715:941 para que ‘en” nombre v representa01on de ------
PROCANPS S.A., suscriban las declaraciones, reportes vy cualquier
documento relacicnado con los tramites o registros de Comercio -----
Exterior y o cualquier entidad del Estado que haga sus veces: d)
Otorgar poder especial amplio y suficiente a la doctora CARMEN -----

ALICTA HERRERA DIAZGRANADOS, CC.N0.22.377.540 y al doctor WALTER
TANAKA TATEKAWA, CC.No.16.251.923, para que en nombre y .---------==--
representacion de PROCAPS S.A.; endosen los titulos valores de la

sociedad hasta por la suma de UN MIL MILLONES DE PESOS -------------
(1.000.000.000.00) M.L. CUARTO: EI representante legal de la -------

sociedad PROCAPS- .S.A. dogtor RUBEN-<*MINSKI GONTOVNIK, manifiesta
que la presente" reforma fue aprobada por la Asamblea General -------
Extraordinaria de Accionista de PROCAPS S.A., con observancia de

las disposiciones legales y estatutarias.-------------------------~—-
CERT. I F I CA

Que por Escritura Pdblica No. 1,933 del 16 de Sep/bre de 2008,
otorgada en la Notaria 2 a. de Barranquilla cuya parte pertinente
se inscribid en esta Camara de Comercio el 06 de Octubre ‘de 2008
bajo el No. 3,748 del libro respectivo, -«---------= e e e
Consta que el sefilor RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, que
comparece en su condicion de Presidente y Representante Legal de la
Sociedad PROCAPS S.A., confiere por medio de . este instrumento ------
publico Poder especial Amplio y Suficiente a la doctora MILENA -----
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ESCAFFI PARDO, C.C. No. 32.758.420, para que en nombre y -----------
representacion de PROCAPS S.A. suscriba declaraciones cambiarias,

aduaneras y tributarias sZque este obllgada la sociedad en _gl giro
normal“-de sus négocios y operac1ones soc¢iales, pdt-tanto queda —————
facultada para firmar, como tambien los demas documentos -----------
relacionados con ellas, notificarse, aportar y solicitar las -------
pruebas que _sean necesarias.----------------so-eoooeooooooooooooo-o

e o A

CERTIFICA
Que por Documento Privado del 09 de Abril de 2010, otorgado en
Barranquilla inscrito en egta Camara de Comercio,sel 20 de Abrll de
2010 bajoé el Nro: 4,201 del libro respectlvo, 2
Consta que el sefior RUBEN MINSKI GONTOVNIK, C.C. No 7.463.982, ————
quien obra en el caracter de Presidente y/o Representante legal de
la sociedad PROCAPS S.A., que por medio de este instrumento --------
publlco ot@rga Poder Espe01al Ampllo 34 Sufl’Lente a la<Doctora ---~:
MONICA DE “HART DE OCHOA, identificada con C:C. No. 32:676.025, para:
que en nombre vy representacion de la sociedad, Endose las Facturas
Nacionales e Internacionales hasta por la suma de UN MIL MILLONES DE
PESOS {$1.000.000,000.00)M.L.,, La doctora Monica ..de Hart ~de.Ochoa,
quedanéuacultada,g,ara reallzar\todo acto o0 tramite - 57
cabal cumplimiento del presente mandato.--------—-——=ccc-ooo .

- CAMARA pE

oué por Documento/’ s del/flof de/hJun waae~2010* otorgadoien“
Barranqullla 1nscr1tofﬂén esta~Camaraf ‘fComerc1o./%l 13 de Julio de

condlcl§n de e ) 5
confiere poder espec1al ampllo Y suf1c1ente al séfior RICARDO DORADO
HURTADO c¢cc. No. 79.715.772 para que represente a la sociedad, ante
el 1INVIMA, Fondo Nnacional de estupefacientes e ICA, con el fin que
gestlone tramite o presente lasbd;ferentes solicitudes .y, -------- :
peticiones de-“la empresa;” sequn la“competencia’de estas chtidades.
Por lo anterior, el Sefior RICARDO DORADO HURTADO, queda facultado
para presentar, gestionar, tramitar y firmar las diferentes ————————
solicitudes vy pet1c1ones de la empresa, segun la competenc1a de ----
estas ,“entidades, #¢ ‘ :
documeritos relac , notificarse

cualquier acto administrativo que expidan, aportar y solicitar las
pruebas que sean necesarias, desistir, y en general a realizar todo
tramite o acto necesario de tal forma que lassociedad en-ningun ---=.
momento quede sin representac1on 1egal ante~estas entldades en -z~
cumplimiento fiel ~al mandato otorgado.--------------—----—-—-—~-—-“-—--—-——

CERTIFICA

Que pofr Documentd 03 de Agosto de" 2010, otorgado en
Barranquilla inscrito en esta Camara de Comercio, el 24 de Agosto
de 2010 bajo el Nro 4,258 del libro respectivo,---------cccmmcmmonon
consta que RUBEN MINSKI GONTOVNLK, vardn, -mayor de edad, de ésta

*******;** O N T f.N T ***;******
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DE BARRANQUILLA 09*********************************************

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS . |

PROCAPS S .. — == m o m o m o oo o oo
NIT: 890.106.527-5. - : :

vecindad, identificado con 1la cédula de ciudadania No.7.463.982,
expedida en Barranquilla, en mi condicidén de Representante legal
y/o Presidente de la sociedad PROCAPS S. A., conforme a las --------
facultades otorgadas por los Estatutos Sociales, todo lo cual ------
demuestro con el certificado de existencia y representacidén legal
expedido por 1la Camara de Comercio de Barranquilla, que adjunto a
este escrito, me permito manifestarles que confiero poder especial,
amplio vy suf1c1ente al. sefior MARIO LOPEZ LEON, varén, mayor de -----
edad, de esta vecindad, identificado con' la cédula‘de ciudadania
No.72.311.558, expedida en Puerto Colombia (Atléantico), para gque en
nombre vy representacién de la sociedad, realice los siguientes -----
actos: . 1. Endosar las Facturas Nacionales e Internacionales de esas
compafiias hasta. por la suma de UN MIL MILLONES DE PESOS ------------
($1.000.000.000.00) Moneda Legal. 2. Suscribir Declaraciones -------
Cambiarias, Aduaneras y. Tributarias a las que esta obligada la -----
sociedad en el giro ordlnarlo » de. sus negocios, quedando facultado
para notificarse, /aportar Y sollc1tar pruebas relacionados con las
declaraciones Cambiarias. El sefior MARIO LOPEZ LEON gqueda ---------
facultado para notlflcarse,, aportar y sollc1tar pruebas, presentar
escritos en caso- que resulte: xnecesarlo .en- general a realizar todo
acto, diligencia o tranmite que'considere’™ 1nd1spensable para el -----
cabal cumpllmlento del presente mandato ———————————————————— e

CERTIFICA
Que en esta Camara de_ Comercio no aparecen inscripciones posterlores
de documentos referentes a reforma, disolucién, liquidacidn: o
nombramientos de representantes legales de la expresada sociedad.
CERTIFICA
Que su” ultlma Renovacién fue el 30 de Marzo de 2010
La informacién sobre embargos de establecimiento se suministra en
Certificados - de Matricula, la de contratos sujetos a.registro, en
Certificados’ Espe01ales : L o .

CERTIVFICA

Que 1los actos de reglstro aqui certificados quedan en firme cinco

dias "habiles despues de 'la correspondiente inscripcién, ' ‘siempre

que, dentro de dicho término, no sean objeto de los recursos de
reposicidn ante esta entidad, y/o de apelacidén para ante la
Superintendencia de Industria y Comercio. - :
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Description
[Field of industrial application]

[0001] The present invention relates to a sustained-release composition of a biologically active substance, a pro-
duction method thereof.

[Prior art]

[0002] Japanese Patent Unexamined Publication No. 97334/1985 discloses a sustained-release preparation com-
prising a biologically active peptide or salt thereof and a biodegradable polymer having a free carboxy! group at one
end, and a production method thereof.

[0003] The patent publications for GB2209937, GB2234168, GB2234896, GB2257909 and EP626170A2 disclose
compositions based on a biodegradable polymer containing a separately prepared water-insoluble salt, such as a
pamoate of a peptide or protein, or production methods therefor.

[0004] The patent publication for WO95/15767 discloses the embonate (pamoate) of cetrorelix (LH-RH antagonist)
and a production method therefor, and describes that the peptide-releasing profile of this pamoate remains the same
as in its use alone, even when included in a biodegradable polymer.

[Problems to be solved by the invention]

[0005] To provide a novel composition that contains a biologically active substance at high contents, and that is
capable of controlling the rate of its release.

[Means of solving the problems]

[0006) After extensive investigation aiming at resolving the above problem, the present inventors found that when
the biologically active substance is incorporated at high contents in the composition by allowing the biologically active
substance and the hydroxynaphthoic acid to be co-present during formation of the composition, and when both are
included in the biodegradable polymer, the biologically active substance is released at rates differing from those of the
biologically active substance from the counterpart composition of the biologically active substance and hydroxynaph-
thoic acid prepared in the absence of the biodegradable polymer, which rate of release being controliable by choosing
the appropriate Kind of biodegradable polymer. The inventors conducted further investigation based on this finding, and
developed the present invention.

[0007] Accordingly, the present invention provides:

{1) a sustained-release composition containing a biologically active substance or salt thereof, a hydroxynaphthoic
acid or salt thereof, and a biodegradable polymer or salt thereof,

(2) a sustained-release composition according to term (1) above wherein the biologically active substance is a bio-
logically active peptide,

(3) & sustained-release composition according to term (2) above wherein the biclogically active peptide is an LH-
RH derivative,

(4) a sustained-release composition according to term (1) above wherein the hydroxynaphthoic acid is 3-hydroxy-
2-naphthoic acid,

(6) a sustained-release composition according to term (1) above wherein the biodegradable polymer is an o-
hydroxycarboxylic acid polymer,

(6) a sustained-release composition according to term (5) above wherein the «-hydroxycarboxylic acid polymer is
a lactic acid-glycolic acid polymer,

(7) a sustained-release composition according to term (6) above wherein the content ratio of lactic acid and glycolic
acid is 100/0 to 40/60 mol%, .

(8) a sustained-release composition according to term (7) above wherein the content ratio of lactic acid and glycolic
acid is 100/0 moi%, '

(9) a sustained-release composition according to term (6) above wherein the weight-average molecular weight of
the polymer is about 3,000 to about 100,000,

(10) a sustained-release composition according to term (9) above wherein the weight-average molecular weight of
the polymer is about 20,000 to about 50,000,

(11) a sustained-release composition according to term (3) above, wherein the LH-RH derivative is a peptide rep-
resented by the formula:
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5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z

wherein Y represents DLeu, DAla, DTrp, DSer(tBu), D2Nal or DHis(ImBzl); Z represents NH-CoHg or Gly-NH,,
{12) a sustained-release composition according to term (8) above, wherein the terminal carboxyl group content of
the polymer is 50-90 micremol per unit mass (gram) of the polymer,
(13) a sustained-release composition according to term (3) above, wherein the molar ratio of the hydroxynaphthoic
acid or salt thereof and the LH-RH derivative or salt thereof is from 3 to 4 to 4 to 3,
(14) a sustained-release composition according to term (13) above, wherein the LH-RH derivative or salt thereof is
contained at 14% (w/w) to 24% (w/w),
(15) a sustained-release composition according to term (1) above, wherein the bioactive substance or salt thereof
is very slightly soluble in water or soluble in water,
(16) a sustained-release composition according to term (1) above, which is intended for injection,
(17) a method of producing the sustained-release composition according to term (1) above, comprising removing
the solvent from a mixture of a bioactive substance or salt thereof, a biodegradable polymer or salt thereof, and
hydroxynaphthoic acid or a salt thereof,
(18) a method of producing the sustained-release composition according to term (17) above, comprising mixing
and dispersing a bioactive substance or salt thereof in an organic solvent solution containing a biodegradable pol-
ymer or salt thereof and hydroxynaphthoic acid or a salt thereof, and subsequently removing the organic solvent,
(19) a method of producing the sustained-release composition according tc term {18) above, wherein the bioactive
substance or salt thereof is in the form of an aqueous solution,
(20) a production method according to term (17) abové, wherein the salt of the bioactive substance is a salt with a
free base or acid,
(21) a pharmaceutical containing the sustained-release composition accerding to term (1) above,
(22) an agent for preventing or treating of prostatic cancer, prostatic hypertrophy, endometriosis, hysteromyoma,
metrofibroma, precocious puberty, dysmenorrhea, or breast cancer, or a contraceptive, containing the sustained-
release composition according to term (3) above,
{23) a sustained-release composition containing the hydroxynaphthoate of a bicactive substance and a biodegrad-
able polymer or salt thereof,
(24) a method of suppressing bioactive substance initial burst from a sustained-release composition, comprising
using hydroxynaphthoic acid or a salt thereof,
(25) a method of increasing the efficiency of bicactive substance inclusion in a sustained-release composition,
comprising using hydroxynaphthoic acid or a salt thereof,
(26) a hydroxynaphthoate of a bioactive peptide,
(27) a hydroxynaphthoate of a bioactive peptide according to term (26) above, which is soluble in water or very
slightly soluble in water, ana
(28) a sustained-release composition containing the hydroxynaphthoate of a bioactive peptide.

The present invention further provides:
(29) a sustained-release composition according to term (28) above, wherein the content of the hydroxynaphthoic
acid or salt thereof is about 1 to about 7 mol, preferably about 1 to about 2 mol, per mol of the bioactive peptide or
salt thereof
(30) a production method for the sustained-release composition according to term (17) above, comprising produc- -
ing a W/O emulsion with a solution containing a bicactive substance or salt thereof as an internal aqueous phase
and a solution containing a biodegradable polymer and hydroxynaphthoic acid or a salt thereof as an oil phase, and
subsequently removing the solvent,
(31) a production method for the sustained-release compositien according to term (17) above, comprising produc-
ing a W/O emulsion with a solution containing hydroxynaphthoic acid or & salt thereof as an internal aqueous phase
and a solution containing a bicactive substance or salt thereof and a biodegradable polymer or salt thereof as an
oil phase, and subsequently removing the solvent.
(32) a production method for the sustained-release composition according to term (28) above, comprising mixing
and dissolving a bioactive peptide or salt thereof and hydroxynaphthoic acid or salt thereof, and subsequently
removing the solvent, and
(83) the production method for sustained-release composition according to any one of terms (30) through (32),
wherein the solvent removal method is water-in drying method.

[0008] Although the biologically active substance used in the present invention is not subject to limitation, as long
as it is pharmacologically useful, and it may be a non-peptide substance or & peptide substance. The non-peptide sub-
stance includes an agonist, an antagonist, and a substance having an enzyme inhibitory activity. The peptide substance
includes, for example, a biologically active peptides, and particularly those having molecular weights of about 300 to
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about 40,000, preferably about 400 to about 30,000, and more preferably about 500 to about 20,000 are preferred.

[0009] Such biologically active peptides include, for example, luteinizing hormone-releasing hormone (LH-RH),
insulin, somatostatin, growth hormones, growth hormone-releasing hormone (GH-RH), prolactin, erythropoietin, adren-
ocorticotropic hormone, melanocyte-stimulating hormone, thyroid hormone-releasing hormone, thyroid-stimulating hor-
mone, luteinizing hormone, follicle-stimulating hormone, vasopressin, oxytocin, calcitonin, gastrin, secretin,
pancreozymin, cholecystokinin, angiotensin, human placental lactogen, human choricnic gonadotropin, enkephalin,
endorphin, kyotorphin, tuftsin, thymopeietin, thymosin, thymostimulin, thymic humoral factor, blood thymic factor, tumor
necrosis factor, colony-stimulating factor, motilin, daynorphin, bombesin, neurotensin, caerulein, bradykinin, atrial
natriuresis-increasing factor, nerve growth factor, cell growth factor, neurotrophic factor, endothelin-antagonistic pep-
tides, derivatives thereof, fragments of these peptides, and derivatives of such fragments.

[0010] The biologically active peptide used in the present invention may be as is, or may be a pharmacologically
acceptable salt.

[0011] Such salts include salts with inorganic acids (it may also be called as inorganic free acids) (e.g., carbonic
acid, bicarbonic acid, hydrochloric acid, sulfuric acid, nitric acid, boric acid), organic acids (it may also be called-as
organic free acids)(e.g., succinic acid, acetic acid, propionic acid, trifluoroacetic acid) etc., when said biologically active
peptide has a basic group such as an amino group.

[0012] When said biologically active peptide has an acidic group such as a carboxyl group, such salts include salts
with inorganic bases (it may also be called as inorganic free bases) (e.g., alkali metals such as sodium and potassium,
alkaline earth metals such as calcium and magnesium), organic bases (it may also be called as organic free bases)
(e.g., organic amines such as triethylamine, basic amino acids such as arginine) etc. The biologically active peptide
may form a metal complex compound (e.g., copper complex, zinc complex).

[0013] Preferred examples of the above-described biologically active peptide are LH-RH derivatives or salts thereof
that are effective against sex hormone-dependent diseasas such as prostatic cancer, prostatic hyperirophy, endometri-
osis, hysteromyoma, precocious puberty and breast cancer, and effective for contraception.

[0014] Examples of LH-RH derivatives or salts thereof include, for example, the peptides described in "Treatment
with GnRH Analogs: Controversies and Perspactives” (The Parthenon Publishing Group Ltd., published 1996), Japa-
nese Patent Examined Publication No. 503165/1991, Japanese Patent Unexamined Publication Nos. 101695/1991,
97334/1995 and 2592460/1996, and elsewhere. '

[0015] LH-RH derivatives may be LH-RH agonists or LH-RH antagonists; usefu! LH-RH antagonists include, for
example, biologically active peptides represented by general formula [I}:

X-D2Nal-DACIPhe-D3Pal-Ser-A-B-Leu-C-Pro-DAlaNHy

[X represents N(4Hy-furoyl)Gly or NAc; A represents a residue selected from NMeTyr, Tyr, Aph(Atz) and NMeAph(Atz);
B represents a residue selected from DLys{Nic), DCit, DLys{AzaglyNic), DLys(AzaglyFur), DhArg{Et,), DAph(Atz) and
DhCi; C represents Lys(Nisp), Arg or hArg{Ety)] or salts thereof.

[0016] Useful LH-RH agonists include, for example, biologically active peptides represented by general formuta [I]:

5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z
[Y represents a residue selected from DlLeu, DAla, DTrp, DSer(tBu), D2Nal and DHis(imBz!); Z represents NHy-CoHs,
Gly-NH,] or salts thereof. Peptides wherein Y is DLeu and Z is NH-CyHs, (i.e., a peptide represented by the formula: 5-
oxo-Pro-His-Trp-Ser-Tyr-DLeu-Arg-Pro-NH-C,Hg) in particular, are preferred.
[0017] These peptides can be produced by the methods described in the above-mentioned references or patent
publications, or methods based thereon.
[0018]  The abbreviations used herein are defined as follows:
Abbreviation Name

[0019]

N(4Ho-furoy)Gly  : N-tetrahydrofuroylglycine residue

NAc : N-acetyl group

D2Nal : D-3-(2-naphthyl)alanine residue

D4ClPhe : D-3-(4-chloro)phenylalanine residue

D3Pal : D-3-(3-pyridylalanine residue

NMeTyr : N-methyltyrosine residue

Aph(Atz) : N-[6"-(3"-amino-1'H-1',2',4'-triazolyl) jphenylalanine residue
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NMeAph(Atz) : N-methyl-[5'-(3"-amino-1'H-1',2' 4'-triazolyl))phenvlalanine residue
DLys(Nic) : D-(e-N-nicotinoyl)lysine residue
Deit . D-citrulline residue

DLys(AzaglyNic) : D-{azaglycyinicotinoyl)lysine residue
DLys(AzaglyFur) : D-(azaglycyifuranyl)lysine residue

DhArg(Ety) : D-(N,N'-diethyl)homoarginine residue

DAph{Atz) : D-N-[5'-(3'-aminc-1'H-1',2',4'-triazolyl)jphenylalanine residue
DhCi : D-homocitrulline residue '

Lys(Nisp) : (e-N-isopropyhlysine residue

hArg(Ety) : {N,N'-diethyl)homoarginine residue

[0020] The abbreviations for amino acids are based on abbreviations specified by the IUPAC-IUB Commission on
Biochemical Nomenclature [European Journal of Biochemistry, Vol. 138, pp. 9-37 (1984)] or abbreviations in common
use in relevant fields. When an optical isomer may be present in amino acid, it is of the L-configuration, uniess otherwise
stated.

[0021] The hydroxynaphthoic acid for the present invention consists of a naphthalene ring and 1 hydroxyl group and
1 carboxyl group, both groups binding to different carbons of the ring. There are therefore a total of 14 isomers with the
hydroxyl group lccated at different positions with respect to the carboxy! group located at positions 1 and 2 of the naph-
thalene ring. Any of these isemers can be used, and their mixtures in any ratios can be used. As described later, it is
preferable that the acid dissociation constant be great, or pKa (pKa = - logyoKa, Ka represents acid dissociation con-
stant) be small. Preference is also given to isomers that are very slightly soluble in water.

[0022] Isomers that are soluble in alcohols (e.g., ethanol, methanol) are preferred. The term “soluble in alcohols,"
as used hetein, means that the solubility is not less than 10 g/l in methanol, for example.

[0023] Regarding the pKa values of the above-described hydroxynaphthoic acid isomers, the only known value is
for 3-hydroxy-2-naphthoic acid (pKa = 2.708, Kagaku Binran Kisohen I, Chemical Society of Japan, published Septem-
ber 25, 1969; however, useful information is obtained by comparing the pKa values of three isomers of hydroxybenzoic
acid. Specifically, the pKa values of m-hydroxybenzoic acid and p-hydroxybenzoic acid are not less than 4, whereas the
pKa value of o-hydroxybenzoic acid (saficylic acid) (= 2.754) is extremely small. Of the above-mentioned 14 isomers,
those consisting of a naphthalene ring and a carboxyl group and a hydroxy! group, both bound to adjoining carbon
atoms of the ring, i.e., 3-hydroxy-2-naphthoic acid, 1-hydroxy-2-naphthcic acid, and 2-hydroxy-1-naphthoic acid are
therefore preferred. Furthermore, 3-hydroxy-2-naphthoic acid, which consists of a naphthalene ring and a hydroxyl
group bound to the carbon at position 3 of the ring and 1 carboxyl group bound to the carbon at position 2 of the ring,
is preferred.

[0024] The hydroxynaphthoic acid may be a salt. Salts include, for example, salts with inorganic bases (e.g., alkali
metals such as sodium and potassium, alkaline earth metals such as calcium and magnesium), organic bases (e.g.,
organic amines such as triethylamine, basic amino acids such as arginine), and salts and complex salts with transition
metals (e.g., zing, iron, copper).

[0025] An example method of preparing the hydroxynaphthoic acid sait of the bioactive substance of the present
inventicn is given below.

(1} A hydrated organic solvent solution of hydroxynaphthoic acid is passed through a weakly basic ion exchange
column to adsorb the acid and saturate the column. The excess portion of the hydroxynaphthoic acid is then
removed through the hydrated organic solvent, after which a hydrated organic solvent solution of the bioactive sub-
stance or salt thereof is passed through the column to cause ion exchange: the solvent is removed from the effluent
obtained. Useful organic solvents in said hydrated organic solvent include alcohols (e.g., methanol, ethanol), ace-
tonitrite, tetrahydrofuran, and dimethylformamide. Solvent removal for salt precipitation is achieved using a com-
monly known method or a method based thereon. Examples of such methods include the method in which the
solvent is evaporated, with the degree of vacuum adjusted using a roiary evaporator etc.

(2) Through a weakly basic ion exchange column, previously subjected to ion exchange to hydroxide ions, a
hydrated organic solvent solution of the bicactive substance or salt thereof is passed, to convert the basic groups
to the hydroxide type. Hydroxynaphthoic acid in an amount not more than the molar equivalent is added to the efflu-
ent recovered, and dissolved, followed by concentration; the salt precipitated is washed with water as necessary,
and dried.

[0026] Because the hydroxynaphthoic acid salt of a bioactive substance is very sfightly soluble in water, although
also depending on the bicactive substance used, said salt itself of a bioactive peptide, exhibiting potential for sustained-
release, can be used for a sustained-release preparation of a bioactive substance, and can also be used to preduce a
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sustained-release composition.

[0027] Biodegradable polymers used in the present invention include, for example, polymers and copolymers that
have been synthesized from one or more kinds selected from a-hydroxymonocarboxylic acids {e.g., glycolic acid, lactic
acid), hydroxydicarboxylic acids (e.g., malic acid), hydroxytricarboxylic acids (e.g., citric acid) efc., and that have a free
carboxyl group, or mixtures thereof; poly-o-cyanoacrylic acid esters; polyamino acids (e.g., poly-g-benzyl-L-glutamic
acid); and maleic anhydride copolymers (e.g., styrene-maleic acid copolymers).

[0028] The mode of monomer binding may be random, block, or graft. When the above-mentioned a-hydroxymono-
carboxylic acids, a-hydroxydicarboxylic acids, and a-hydroxytricarboxylic acids have an optical active center in their
molecular structures, they may be of the D-, L- or DL-configuration. Of these, lactic acid-glycolic acid polymers [herein-
after also referred to as poly(iactide-co-glycolide), poly(iactic acid-co-glycolic acid) or lactic acid-glycolic acid copoly-
mer; generically refer to lactic acid-glycolic acid homopolymers and copolymers, unless otherwise specified; lactic acid
homopolymers are also referred to as lactic acid polymer, polylactic acids, polylactides etc., and glycolic acid homopol-
ymers as glycolic acid polymers, polyglycolic acids, polyglycolides etc.], with preference given to poly(c-cyanoacrylic
esters) etc. Greater preference is given to lactic acid-glycolic acid polymers. More preferably, lactic acid-glycolic acid
polymers having a free carboxyl group at one end are used.

[0029] The biodegradable polymer may be a saft. Salts include, for example, salts with inorganic bases (e.g., alkali
metals such as sodium and potassium, alkaline earth metals such as calcium and magnesium), organic bases (e.g.,
organic amines such as triethylamine, basic amino acids such as arginine), and salts and complex salts with transition
metals (e.g., zinc, iron, copper).

[0030] When the biodegradable polymer used is a lactic acid-glycolic acid polymer, the content ratio (mol%) is pref-
erably about 100/0 to about 40/60, more preferably about 100/0 to about 50/50. Lactic acid homopolymers having a
content ratio of 100/0 are also preferably used.

[0031] The optical isomer ratio of lactic acid, one of the minimum repeat units for said lactic acid-glycolic acid pol-
ymer is preferably between about 75/26 and about 25/75, as of the D-configuration/L-configuration ratio (mol/mol%).
Lactic acid-glycolic acid polymers having a D-configuration/L-configuration ratio (mol/mol%) between about 60/40 and
about 30/70 are commonly used.

[0032] The weight-average molecular weight of said lactic acid-glycolic acid polymer is normally about 3,000 to
about 100,000, preferably about 3,000 to about 60,000, more preferably about 3,000 to about 50,000, and still more
preferably about 20,000 to about 50,000.

[0033] The degree of dispersion (weight-average molecular weight/number-average molecular weight) is normally
about 1.2 to about 4.0, more preferably about 1.5 to 3.5.

[0034] The free carboxyl group content of said lactic acid-glycolic acid polymer is preferably about 20 to about
1,000 umol, more preferably about 40 to about 1,000 umol, per unit mass (gram) of the polymer.

[0035] Weight-average molecular weight, number-average molecular weight and degree of dispersion, as defined
herein, are polystyrene-based molecular weights and degree of dispersion determined by gel permeation chromatog-
raphy (GPC) with 15 polystyrenes as reference substances with weight-average molecular weights of 1,110,000,
707,000, 455,645, 354,000, 189,000, 156,055, 98,900, 66,437, 37,200, 17,100, 9,830, 5,870, 2,500, 1,303, and 504,
respectively. Measurements were taken using a high-speed GPGC device (produced by Toso, HLC-8120GPC, detection
: Refractory Index) and a GPC column KF804Lx2 (produced by Showa Denko), with chioroform as a mobile phase.
[0036] The term free carboxyl group content, as used herein, is defined to be obtained by the labeling method
(hereinafter referred to as “carboxy! group content as determined by the labeling method"). Specific procedures for
determining this content in a polylactic acid are described below. First, W mg of the polylactic acid is dissolved in 2 ml
of a 6 N hydrochiloric acid/acetonitrile (v/v = 4/96) mixture; 2 ml of a 0.01 M solution of o-nitrophenylhydrazine hydro-
chloride (ONPH) (5 N hydrochloric acid/acetonitrile/ethano! = 1.02/35/15) and 2 mi of a 0.15 M solution of 1-ethyl-3-(3-
dimethylaminopropyl)-carbodiimide hydrochloride (pyridine/ethanol = 4v/96v) were added, followed by a reaction at
40°C for 30 minutes, after which the solvent is removed. After water washing (4 times), the residue is dissolved in 2 ml
of acetonitrile; 1 ml of a 0.5 mol/l ethanolic solution of potassium hydroxide is added, followed by a reaction at 60°C for
30 minutes. The reaction mixture is diluted with a 1.5 N aqueous solution of sodium hydroxide to Y ml; absorbance a
(fem) at 544 nm is determined, with a 1.5 N aqueous solution of sodium hydroxide as control. Separately, with an aque-
ous solution of DL-lactic acid as reference, its free carboxyl group content G mol/i is determined by alkali titration. Taking
the absorbance at 544 nm of the DL-factic acid hydrazide prepared by the ONPH labeling method as B (/cm), the molar
content of the free carboxyl groups per unit mass (gram) of the polymer can be calculated using the equation:

[COCH] {mol/g) = (AY C)/(WB)
[0037] Although said carboxyl group content can also be obtained by dissolving the biodegradable polymer in a tol-

uene-acetone-methanol mixed solvent, and titrating this solution for carboxyl groups with an alcoholic solution of potas-
sium hydroxide, with phenolphthalein as indicator (value obtained by this method hereinafter referred to as "carboxyl
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group content as determined by the alkali titration method"), it is desirable that quantitation be achieved by the labeling
method described above, since it is possible that the titration endpoint is made unclear as a result of competition of the
hydrolytic reaction of the polyester main chain during titration.

[0038] The decomposition/elimination rate of a biodegradable polymer varies widely, depending on copolymer
composition, molecular weight or free carboxyl group content. However, drug release duration can be extended by low-
ering the glycolic acid ratio or increasing the molecular weight and lowering the free carboxyl group content, because
decomposition/elimination is usually delayed as the glycolic acid ratio decreases, in the case of lactic acid-glycolic acid
polymers. Because the free carboxy! group content affects the rate of bioactive substance incorporation in the prepara-
tion, however, it must be above a given level. For this reason, it is preferable, in obtaining a biodegradable polymer for
a sustained-release preparation of the long acting type (e.g., 6 months or longer), that in the case of a lactic acid-gly-
colic acid polymer, a polylactic acid (e.g., D-lactic acid, L-lactic acid, DL-lactic acid, preferably DL-lactic acid etc.) whose
weight-average molecular weight and free carboxyl group content as determined as described above are about 20,000
to about 50,000 and about 30 to about 95 umol/g, preferably about 40 to about 95 umol/g, more preferably about 50 to
about 90 pmol/g, be used.

[0039] Said "lactic acid-glycolic acid polymer” can be produced by, for example, the catalyst-free dehydration
polymerization condensation method (Japanese Patent Unexamined Publication No. 28521/1986) from a lactic acid
and a glycolic acid, or ring-opening polymerization from a lactide and a cyclic diester compound such as glycolide by
means of a catalyst (Encyclopedic Handbook of Biomaterials and Bioengineeting Part A: Materials, Volume 2, Marcel
Dekker, Inc., 1995). Although the polymer obtained by the above-mentioned known method of ring-opening polymeri-
zation does not always contain a free carboxyl group at one end, it can also be used after being medified to a polymer
having a given amount of carboxyl groups per unit mass, by subjecting it to the hydrolytic reaction described in EP-A-
0839525,

[0040] The above-described "lactic acid-glycolic acid polymer having a free carboxyl group at one end” can be pro-
duced, with no problem, by a commonly known method (e.g., catalyst-free dehydration polymerization condensation,
Japanese Patent Unexamined Publication No. 28521/1988), or by the method described below.

[0041] (1) First, in the presence of a hydroxymonocarboxylic acid derivative (e.g., tert-butyl D-lactate, benzyl L-lac-
tate) with its carboxyl group protected, or a hydroxydicarboxylic acid derivative (e.g., dibenzyl tartronate, di-tert-buty! 2-
hydroxyethylmalonate) with its carboxy! group protecied, a cyclic ester compound is subjected to a polymerization reac-
tion using a polymerization catalyst.

[0042] The above-described "hydroxymonocarboxylic acid derivative with its carboxy! group protected” or "hydrox-
ydicarboxylic acid derivative with its carboxyl group protected" is exemplified by hydroxycarboxylic acid detivatives with
its carboxyl group (-COOH) amidated (-CONHj) or esterified (-COOR), with preference given to hydroxycarboxylic acid
derivatives with its carboxy! group (-COOH) esterified (-COOR) etc.

[0043] Here, R for the ester is exemplified by C4.¢ alky! groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
and tert-butyl, C5.g cycloalkyl groups such as cyclopentyl and cyclohexyl, Cg i aryl groups such as phenyl and a-naph-
thyt, and G714 aralkyl groups such as phenyl-C1_ alkyl groups such as benzy! and phenethyi, and a-naphthyl-C4._, alkyl
groups such as a-naphthylmethyl. Of these groups, tert-butyl groups, benzyl groups etc. are preferred.

[0044] Said "cyclic ester compound” refers to a cyclic compound having at least one ester linkage in the ring
thereof. Specifically, such compounds include cyclic monoester compounds {lactones) or cyclic diester compounds
(lactides).

[0045] Said “cyclic monoester compound” is exemplified by 4-membered ring lactones (B-propiolactone, B-butyrol-
actone, B-isovalerolactone, B-caprolactone, B-isocaprotactone, B-methyl-B-valerolactone etc.), 5-membered ring lac-
tones (y-butyrolactone, y-valerclactone etc.), 6-membered ring lactones (5-valerolacione etc.), 7-membered ring
lactones (e-caprolactone efc.), p-dioxanone, and 1,5-dioxepan-2-one.

[0046] Said "cyclic diester compound" is exempiified by the compounds represented by the formula:

o
t

ol 0—C .

R‘>< ><R‘
c—o0

[0047] Wherein R' and R?, whether identical or not, represent a hydrogen atom or a Cq.¢ alkyl group such as
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methyl, ethyl, n-propyl, isopropy!, n-butyl, or tert-buty!), with preference giver to the lactides having a hydrogen atom for
R" and a methyl group for R?, or having a hydrogen atom for R' and R?, etc.

[0048) Specifically, such compounds include glycolides, L-lactides, D-lactides, DL-lactides, meso-lactides, and 3-
methyl-1,4-dioxane-2,5-dione (including optically active configurations).

[0049] Said "polymerization catalyst" is exemplified by crganic tin catalysts (e.g., tin octylate, di-n-butyltin dilaur-
ylate, tetraphenyltin), aluminum catalysts {e.g., triethylaluminum), and zinc catalysts (e.g., diethylzinc).

[0050] From the viewpoint of ease of removal after reaction, aluminum catalysts and zinc catalysts are preferred;
from the viewpoint of safety in case of retention, zinc catalysts are preferred.

[0051] Useful solvents for polymerization catalysts include benzene, hexane, and toluene, with preference given to
hexane, toluene etc.

[0052] Regarding "method of polymerization,” the mass polymerization method, which is conducted with the reac-
tion product in a molten state, or the solution polymerization method, which is conducted with the reaction product dis-
solved in an appropriate solvent (e.g., benzene, toluene, xylene, decalin, dimethylformamide). Although polymerization
temperature is not limited, it is not lower than the temperature at which the reaction product becomes molten at reaction
initiation, normally 100 to 300°C, for mass polymerization, and is normally room temperature to 150°C for solution
polymerization; if the reaction temperature exceeds the boiling point of the reaction solution, the reaction is carried out
under refluxing using a condenser or in a pressure-resistant reactor. Determined as appropriate in consideration of
polymerization temperature, other reaction conditions, physical properties of the desired polymer, etc., polymerization
time is, for example, 10 minutes to 72 hours. After completion of the reaction, polymerization is terminated with an acid
(e.g.. hydrechloric acid, acetic anhydride, trifluoroacetic acid), with the reaction mixture dissolved in an approptiate sol-
vent (e.g., acetone, dichloromethane, chloroform) if necessary, after which the mixture is mixed in a solvent that does
not dissolve the desired product (e.g., alcohol, water, ether, isopropyl ether) or otherwise precipitated, followed by the
isolation of @ polymer having a protected carboxyl group at the -end.

[0053] The method of polymerization of the present application employs hydroxycarboxylic acid derivatives (e.g.,
tert-butyl D-lactate, benzyl L-lactate) with a protected carboxy! group or hydroxydicarboxylic acid derivatives (e.g.,
dibenzyl tartronate, di-tert-butylL-2-hydroxyethylmalonate) with a protected carboxyl, in place of conventional protonic
chain transferring agents such as methanol.

[0054] Using hydroxycarboxylic acid derivatives (e.g., tert-butyl D-lactate, benzy! L-lactate) with a protected car-
boxyl group or hydroxydicarboxylic acid derivatives (e.g., dibenzy! tartronate, di-tert-butyll -2-hydroxyethylimalonate)
with a protected carboxyl, as protonic chain transferring agents, it is possible to () achieve molecular weight control by
the composition of the starting materials, and to & liberate the carboxy! group at the m-end of the biodegradable poly-
mer obtained, by a deprotection reaction after polymerization.

[0055] (2) Second, by subjecting the polymer obtained by the polymerization reaction described in paragraph (1)
above, which has a protected carboxyl group at the w-end, to a deprotection reaction, the desired biodegradable poly-
mer having a free carboxyl group at the w-end can be obtained.

[0056] Said protecting group can be removed by commonly known methods. Such methods include all methods
enabling the removal of the protecting group without affecting the ester linkage of poly(hydroxycarboxylic acid), specif-
ically exemplified by reduction and acid decomposition.

[0057] Such methods of reduction include, for example, catalytic reduction using catalysts (e.g., palladium carbon,
palladium black, platinum oxide), reduction using sodium in liquid ammonium, and reduction with dithiothreitol. When a
polymer having a protected carboxyl group at the ©-end is subjected to catalytic reduction, for example, deprotection
can be achieved by adding palladium carbon to a solution of the poiymer in ethyl acetate, dichloromethane, chloroform,
or the like, and supplying hydrogen at room temperature for about 20 minutes to about 4 hours with vigorous shaking.
[0058] Such methods of acid decomposition include, for example, acid decompesition with inorganic acids (e.g.,
hydrogen fluoride, hydrogen bromide, hydrogen chloride), organic acids (e.g., trifluoroacetic acid, methanesulfonic acid,
trifluoromethanesulfonic acid), or mixtures thereof. Also, where necessary, a cation scavenger (e.g., anisole, phenol,
thioanisole) is added as appropriate. When a polymer having a carboxy! group protected with a tert-butyl group, at the
w-end, is subjected to acid decompesition, for example, deprotection can be achieved by adding an appropriate amount
of trifluoroacetic acid to a solution of the polymer in dichloromethane, xylene, toluene, or the like, or dissolving the pol-
ymer in trifluoroacetic acid, and stirring at room temperature for about 1 hour.

[0059] Preferably, said acid decomposition is conducted just after the polymerization reaction; in this case, it can
serve as a polymerization termination reaction.

[0060] Furthermore, by subjecting the polymer obtained by the above-described deprotection reaction to an acid
hydrolytic reaction as necessary, the weight-average molecular weight, number-average molecular weight or terminal
carboxyl group content of said polymer can be regulated according to the purpose. Specifically, this can, for example,
be achieved by the method described in EP-A-0839525 or a method based thereon.

[0061] A biodegradable polymer obtained as described above can be used as a base for producing a sustained-
release preparation.
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[0062] In addition, a polymer having a given free carboxyl group at one end can be produced by known production
methods (e.g., see Patent Publication for W034/15587).

{0063} Also, a lactic acid-glycolic acid polymer with one end rendered a free carboxyl group by a chemical treatment
after ring-opening polymerization may be a commercial product of Boehringer Ingetheim KG, for example.

[0064] The biodegradable polymer may be a sait (salts of biodegradable polymers include, for example, the salts
mentioned above). Useful methods of their production include, for exampie, (a) the method in which a solution of the
above-described biodegradable polymer having a carboxyl group in an organic solvent, and an aqueous solution con-
taining the ions of inorganic bases (e.g., alkali metals such as sodium and potassium, alkaline earth metals such as cal-
cium and magnesium) or organic bases (e.g., organic amines such as triethylamine, basic amino acids such as
arginine), are mixed together to cause an ion exchange reaction, after which the polymer, now in the form of a salt, is
isolated, {b) the method in which a weak acid salt (e.g. acetate, glycolate) of a base listed in (a) above is dissolved in a
solution of the above-described biodegradable polymer having a carboxy! group in an organic solvent, after which the
polymer, now in the form of a salt, is isolated, and (c) the method in which a weak acid salt (e.g. acetate, glycolate) or
oxide of a transition metal (e.g., zinc, iron, copper) is mixed in a solution of the above-described biodegradable polymer
having a carboxyl group in an organic solvent, after which the polymer, now in the form of a salt, is isolated.

[0065] As a biodegradable polymer for a sustained-release preparation of the long acting type (e.g., 6 months or
longer), the "lactic acid-glycalic acid polymer having a free carboxyl group at one end" produced by the method
described above is preferred.

[0066] The ratio by weight of the bioactive substance in the composition of the present invention varies depending
on kind of bioactive substance, desired pharmacological effect, duration of effect, and other factors. In the case of a sus-
tained-release composition containing three components {bioactive substance or salt thereof, hydroxynaphthoic acid or
salt thereof, and biodegradable polymer or salt thereof), the ratio by weight of bioactive peptide or salt thereof, for exam-
ple, is about 0.001 to about 50% by weight, preferably about 0.02 to about 40% by weight, more preferably about 0.1 to
30% by weight, and most preferably about 14 to 24% by weight, relative to the sum of the three components. In the case
of a non-peptide bioactive substance or salt thereof, the ratio is about 0.01 to 80% by weight, preferably about 0.1 to
50% by weight. When the hydroxynaphthoic acid salt of a bioactive substance is contained, similar ratios by weight are
applicable. in the case of a sustained-release composition containing the sait of a bioactive peptide (referred to as (A))
with hydroxynaphthoic acid (referred to as (B)), the ratio by weight of (A) is normally about 5 to about 90% by weight,
preferably about 10 to about 85% by weight, more preferably about 15 to about 80% by weight, and still more preferably
about 30 to about 80% by weight, relative to the sum of the salt (A) with (B).

[0067] In the case of a sustained-release composition containing three components (bioactive substance or salt
thereof, hydroxynaphthoic acid or salt thereof, and bicdegradable polymer or sait thereof), the amount of hydroxynaph-
thoic acid or salt thereof formulated is preferably about 1/2 to about 2 mol, more preferably about 3/4 to about 4/3 mol,
and still more preferably about 4/5 to about 8/5 mol, per mol of bioactive substance or salt thereof.

[0068] Designing the composttion of the present invention is hereinafter desctibed for a sustained-release compo-
sition containing three components: basic bioactive substance, hydroxynaphthoic acid, and biodegradable polymer. In
this case, the bioactive substance, as a base, and hydroxynaphthoic acid, as an acid, are concurrently present in the
composition; whether they are formulated in the composition in the form of free configurations or salts, a dissociation
equilibrium for each component is present, in a hydrated state, or in the presence of a trace amount of water, at a point
during production of the composition. Because the salt formed by any Fydroxynaphthoic acid, which is very slightly sol-
uble in water, with a bioactive substance is assumed to be very slightly soluble in water, although the solubility also
depends on the characteristics of said bioactive substance, its dissociation equilibrium shifts toward the formation of a
salt very slightly soluble in water.

[c068] In producing a composition having high contents of a basic bioactive substance, it is desirable that most of
the bioactive substance be protonated to render it to a salt very slightly soluble in water as described above, judging
from the above-desctibed dissociation equilibrium. For this purpose, it is desirable that the hydroxynaphthoic acid or salt
thereof be formulated in an amount at least nearly equivalent to that of the bioactive substance or salt thereof.

[0070] Next, the mechanism of release of a bioactive substance included in a composition is described below. In
the above-described formula composition, the bioactive substance is mostly protonated and present with a counter ion.
The counter ion is mainly hydroxynaphthoic acid (preferably hydroxynaphthoic acid). After the composition is adminis-
tered to the living body, its oligomers and monomers begin to be produced over time due to decomposition of the bio-
degradable polymer. When said polymer is a lactic acid-glycolic acid polymer, the resulting oligomer (lactic acid-glycolic
acid oligomer) and monomer (lactic acid or glycolic acid) always has one carboxyl group, which can also serve as a
counter ion for the bioactive substance. The bioactive substance is released without charge transfer, or in the form of a
salt with a counter ion; transferable counter ions include hydroxynaphthoic acids, iactic acid-glycolic acid oligomers (of
such molecular weights that transfer is possible), and monomers {lactic acid or glycolic acid), as described above.
[0071] When a plurality of acids are concurrently present, salts of stronger acids are usually preferentially pro-
duced, although the outcome also depends on their content ratio. Regarding the pKa values of hydroxynaphthoic acids,
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3-hydroxy-2-naphthoic acid, for example, is known o have a pKa value of 2.708 (Kagaku Binran Kisohen I, Chemical
Society of Japan, published September 25, 1969). On the other hand, the pKa values of the carboxyl groups of lactic
acid-gltycolic acid oligomers are unknown but can be calculated on the basis of the pKa value of lactic acid or glycolic
acid (= 3.86 or 3.83), in accordance with the theory that "the free energy level change due to substituent introduction
can be approximated by the addition rule." The contributions of substituents to dissociation constants have already
been determined and can be used for this purpose {Table 4.1 in "pKa Prediction for Organic Acid and Bases," D.D. Per-
rin, B. Dempsey, and E.P. Serjeant, 1981). Because the following data are applicable for the hydroxyl group and ester
linkage:

ApKa (CH) =-0.90
ApKa (ester linkage) = -1.7

the pKa value of the carboxyl group of lactic acid-glycolic acid oligomers can be determined, in consideration of
the contribution of the ester linkage closest to the dissociation group, as follows:

pKa = pKa (lactic acid or glycolic acid) - ApKa (OH)} + ApKa (ester linkage) = 3.06 or 3.03

[0072] Because hydroxynaphthoic acids are therefore stronger acids than lactic acid (pKa = 3.88), glycolic acid
(pKa = 3.83), and lactic acid-glycolic acid oligomers, it is assumed that the hydroxynaphthoic acid salt of the bicactive
substance is preferentially produced in the above-described compositicn, the characteristics of the salt being assumed
to predominantly determine the nature of sustained-release of the bicactive substance from the compaosition. Said bio-
active substance is exemplified by the bioactive substances described above.

[0073] Here, the fact that the salt formed by the hydroxynaphthoic acid with the bicactive substance is very slightly
soluble in water, rather than insoluble in water, serves in favor of the sustained-release mechanism. In other words, as
demonstrated in the above discussion of acid dissociation constant, the salt of hydroxynaphthoic acid, a stronger acid
than the above-described lactic acid-glycolic acid oligomers and monomers, is predominant in the initial stage of
release; the initial release pattern of the drug can be regulated by the content ratio of hydroxynaphthoic acid, because
the solubility and body tissue distribution profile of the salt serves as determinants of the bioactive substance release
rate. Then, as the oligomers and monomers increase, due to reduction in the hydroxynaphthoic acid and hydrolysis of
the biodegradable polymer, the bioactive substance release mechanism involving oligomers and monomers as counter
ions becomes predominant gradually; even if the hydroxynaphthoic acid disappears substantially from said "composi-
tion,” stable bioactive substance release is achieved. The increased efficiency of bioactive substance incorporation for
production of a sustained-release composition, and the possibility of suppression of initial burst after administration of
the bioactive substance incorporated, can also be explained.

[0074] The role of the hydroxynaphthoic acid in the sustained-release composition containing the hydroxynaphthoic
&cid salt of a bioactive peptide can also be explained by the above-described mechanism.

[0075] The term "insoluble in water," as used herein, means that when said substance is stirred in distilled water for
4 hours at temperatures of not higher than 40°C, the mass of the substance that dissolves in 1 | of the solution is not
more than 25 mg.

[0076] The term "very slightly soluble in water," as used herein, means that the above-described mass is not less
than 25 mg and not more than 5 g. When said substance is a salt of a bioactive substance, the above definition is
applied for the mass of the bioactive substance that dissolved in the above-described operation.

[0077] Although the sustained-release composition of the present invention is not subject to limitation as to form,
microparticles are preferred, with greater preference given to microspheres {also referred to as microcapsules in the
case of sustained-release compositions containing biodegradable polymers). The term "microsphere,” as used herein,
is defined as an injectable sphere that can be dispersed in solutions. Its shape can be confirmed by, for example, scan-
ning microscopy.

[Modes of embodiment of the invention]
[0078] Production methods for sustained-release compositions of the present invention, which contain a biclogi-

cally active substance or a salt thereof, a hydroxynaphthoic acid or a salt thereof, and a biodegradable polymer or a salt
thereof, microspheres, are exemplified below.
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() Water-in drying method
(i) O/W method

{0079] In this method, an organic selvent solution of the hydroxynaphthoic acid or a salt thereof and biodegradable
polymer or a salt thereof is prepared.

[0080] Said organic solvent is exemplified by halogenated hydrocarbons (e.g., dichloromethane, chloroform, dichlo-
roethane, trichloroethane, carbon tetrachloride), ethers (e.g., ethyl ether, isopropyl ether), fatty acid esters (e.g., ethyl
acetate, butyl acetate), aromatic hydrocarbons (e.g., benzene, toluene, xylene), aicohols (e.g., ethanol, methanol), and
acetonitrile. Among these, dichloromethane is preferable for an organic solvent of the biodegradable polymer or a salt
thereof. Alcohols are preferable for an organic solvent of the hydroxynaphthoic acid or a salt thereof. These solvents
may be used in mixtures at appropriate ratios. Of these solvents, mixiures of halogenated hydrocarbons and alcohols
are preferred, with greater preference given to mixtures of dichloromethane and ethanol.

[0081] When the organic sclvent used is a mixture of dichloromethane and ethanol, the ratio of their concentrations
is normally chosen over the range from about 0.01 to about 50% (v/v), preferably from about 0.05 to about 40% (V/v),
and more preferably from about 0.1 to about 30% (v/v).

[0082] The biodegradable polymer concentration in the organic solvent solution varies depending on the molecular
weight of biodegradable polymer and the kind of organic solvent. For example, when the organic solvent used is dichlo-
romethane, the biodegradable polymer concentration is normally chosen over the range from about 0.5 to about 70%
by weight, preferably from about 1 to about 60% by weight, and more preferably from about 2 to about 50% by weight.
[0083] The hydroxynaphthoic acid or a salt thereof concentration in the organic solvent solution is normally chosen,
for example, over the range from about 0.01 to about 10% by weight, preferably from about 0.1 to about 5% by weight,
and more preferably from about 0.5 to about 3% by weight.

[0084] The biologically active substance or salt thereof is added to thus-obtained crganic solvent solution contain-
ing & hydroxynaphthoic acid or salt thereof, and a biodegradable polymer, and dissolved or dispersed.

[0085] The thus-obtained organic solvent solution containing a biclogically active substance or salt thereof, a
hydroxynaphthoic acid or sait thereof, and a biodegradable polymer, is then added to a water phase to form an G (oil
phase)/W (water phase) emulsion, after which the solvent is evaporated from the oil phase to yield microspheres. For
this operation, the water phase volume is normally chosen over the range from about 1 time to about 10,000 times, pref-
erably from about 5 times to about 50,000 times, and more preferably from about 10 times to about 2,000 times, the oil
phase volume. )

{0086} An emulsifier may be added to the above-described external water phase. Said emulsifier may be any one,
as long as it is capable of forming a stable O/W emuision. Such emulsifiers include, for example, anionic surfactants
(e.g., sodium oleate, sodium stearate, sodium lauryl sulfate), nonionic surfactants [e.g., polyoxyethylene sorbitan fatty
acid esters (Tween 80, Tween 60, Atlas Powder Company), polyoxyethylene castor oil derivatives (e.g., HCO-60, HCO-
50, Nikko Chemicals)], polyvinylpyrrolidone, polyvinyi alcohol, carboxymethyt cellulose, lecithin, gelatin and hyaluronic
acid. These emulsifiers may be used singly or in combination. Regarding the concentration, it is preferable that they be
used over the range from about 0.01% to 10% by weight, preferably from about 0.05% to about 5% by weight.

[0087] An osmotic pressure regulator may be added to the above-described external water phase. Said osmotic
pressure regulator may be any one, as long as it shows an osmotic pressure when prepared as an aqueous solution.
[oo88] Said osmotic pressure regulator is exemplified by polyhydric alechols, monchydric alcohols, monosaccha-
rides, disaccharides, oligosaccharides, amino acids, and derivatives thereaf.

[0089] Usetul polyhydric alcohols include, for example, dihydric alcohols such as glycerol, pentahydric alcohols
such as arabitol, xylitol and adenitol, and hexahydric alcohols such as mannitol, sorbitol and dulcitol. Of these alcohols,
hexavalent alcohols are preferred, with greater preference given to mannitol.

[0090] Useful monohydric alcohols include, for example, methanol, ethanct and isopropyl alcohol, with preference
given to ethanol. :
{o091] Useful monosaccharides include, for example, pentoses such as arabincse, xylose, ribose and 2-deoxyri-
bose, and hexoses such as glucose, fructose, galactose, mannose, sorbose, rhamnose and fucose, with preference
given fo pentoses.

[0092] Useful ofigosaccharides include, for example, trisaccharides such as maltotriose and raffinose, and tetras-
accharides such as stachyose, with preference given to trisaccharides.

[0093] Useful derivatives of menosaccharides, disaccharides and oligosaccharides include, for example, glu-
cosamine, galactosamine, glucuronic acid and galacturonic acid. '

[0094] Useful amino acids include, for example, glycine, leucine and arginine, with preference given to L-arginine.
[0095] These osmotic pressure regulators may be used singly, or in combination.

[0096] These osmotic pressure regulators are normally used at such concentrations that the external water phase
osmotic pressure is about 1/50 to about 5 times, preferably about 1/25 to about 3 times, the physiological saline osmotic
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pressure.
[0097] Organic solvent removal can be achieved by commonly known methods or methods based thereon. Such
methods include, for example, the methed in which the organic solvent is evaporated under normal or gradually reduced
pressure during stirring using a propeller stirrer, magnetic stirrer or the like, and the method in which the organic solvent
is evaporated while the degree of vacuum is adjusted using a rotary evaporator or the flike.

[0098] The thus-obtained microspheres are centrifuged or filtered to separate them, after which they are washed
with distilled water several times to remove the free biclogically active substance, hydroxynaphthoic acid, drug support,
emulsifier etc. adhering to the microsphere surface, then again dispersed in distilled water etc. and freeze-dried.
[0099] To prevent mutual aggregation of particles during the production process, an anticoagulant may be added.
Said anticoagulant is exemplified by water-soluble polysaccharides such as mannitol, lactose, glucose and starches
(e.g., corn starch), amino acids such as glycine, and proteins such as fibrin and collagen. Of these substances, manni-
tol is preferred.

[0100] Where necessary, freeze-drying may be followed by heating under reduced pressure without causing mutual
adhesion of microspheres, to remove the water and organic solvent from the microspheres. It is preferable that the
microspheres be heated at a temperature slightly higher than the intermediate glass transition point of the biodegrada-
ble polymer, as determined using a differential scanning calorimeter when the temperature is increased at a rate of 10
to 20°C per minute. More preferably, the microspheres are heated within the temperature range from the intermediate
glass transition point of the biodegradable polymer to a temperature higher by about 30°C than the glass transition tem-
perature. When a lactic acid-glycolic acid polymer is used as the biodegradable polymer, in particular, it is preferable
that the microspheres be heated within the temperature range from the intermediate glass transition point to a temper-
ature higher by 10°C than'the glass transition temperature, more preferably within the temperature range from the inter-
mediate glass transition point to a temperature higher by 5°C than the glass transition temperature.

[0101] Although it varies depending on the amount of microspheres and other factors, heating time is normally
abadut 12 hours to about 168 hours, preferably about 24 hours to about 120 hours, and more preferably about 48 hours
to about 96 hours, after the microspheres reach a given temperature.

[0102] Any heating method can be used, as long as microsphere aggregates are uniformly heated.

[0103] Useful thermal drying methods include, for example, the method in which thermal drying is conducted in a
constant-temperature chamber, fluidized bed chamber, mobile chamber or Kiln, and the method using microwaves for
thermal drying. Of these methods, the method in which thermal drying is conducted in a constant-temperature chamber
is preferred.

(iiy W/O/W method (1)

[0104] First, an organic solvent solution containing a biodegradable polymer or salt thereof is prepared.

[0105] The concentration of the organic solvent and the bicdegradable polymer or salt thereof are the same as
those described in paragraph (1) (i) above.

[0106] When more than two kinds of solvents are used, the ratios of these solvents are the same as those
described in paragraph (I) () above. The biologically active substance or salt thereof is added to thus-obtained organic
solvent solution containing the biodegradable polymer, then dissclved and dispersed.

[0107] Next, to the organic solvent solution (oil phase} of the biologically active substance and bicdegradabie pol-
ymer, a solution of a hydroxynaphthoic acid or salt thereof [this solvent exemplified by water, alcohols (e.g., methanol,
ethanol), pyridine solution, dimethylacetamide solution efc.] is added. This mixture is emulsified by a known method
such as homogenization or sonication to form a W/O emulsion.

[0108] The thus-obtained W/O emulsion containing a biclogically active substance or salt thereof, hydroxynaph-
thoic acid or salt thereof, and a biodegradable polymer or salt thereof, is then added to a water phase to form a W (inter-
nal water phase)/O (oil phase)/W (external water phase) emulsion, after which the solvent is evaporated from the oil
phase to yield microspheres. For this operation, the external water phase volume is normally chosen over the range
from about 1 time to about 10,000 times, preferably from about 5 times to about 50,000 times, and more preferably from
about 10 times to about 2,000 times, the oil phase volume.

[0109] The above-described emulsifier and osmotic pressure regulator that may be added to the external water
phase, and the subsequent procedures are the same as those described in paragraph (1) (i) above.

(ii) W/O/W method (2)
[0110] First, an organic solvent solution containing a hydrexynaphthoic acid and a biodegradable polymer is pre-
pared. Thus-obtained organic solvent solution is called as an oil phase. The preparation method is the same as those

described in paragraph (1) (i) above. .
[0111] Althernatively, an organic solvent solution containing a hydroxynaphtheic acid and an organic solvent solu-
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tion containing a biodegradable polymer may be prepared separately, and mixed together to prepare the oil phase.
[0112] The bicdegradable polymer concentration in the organic solvent solution varies depending on the molecular
weight of biodegradable polymer and the kind of organic solvent. For example, when the organic solvent used is dichlo-
romethane, the biodegradable polymer concentration is normally chosen over the range from about 0.5 to about 70%
by weight, preferably from about 1 to about 60% by weight, and more preferably from about 2 to about 50% by weight.
[0113] Next, a solution of a biologically active substance or salt thereof [this solvent exemplified by water, alcohols
(e.g., methanol, ethanol)] is prepared. Thus-obtained solution is called as internal water phase. The concentration of
the biologically active substance is normally 0.001mg/mi to 10g/ml, preferably, 0.1mg/ml to 5g/ml, more preferably,
10mg/mi io 3g/ml. The oil phase and the internal water phase are emulsified by a known method such as homogeniza-
tion or sonication to form a W/O emulsion.

[0114] For this operation, the oil phase volume is normally chosen over the range from about 1 time to about 1,000
times, preferably from about 2 times to about 100 times, and more preferably from about 3 times to about 10 times, the
internal water phase volume.

[0115] The viscosity of the w/o emulsion is normally chosen over the range from about 10 to about 1,0000 cp, pref-
erably from about 100 to about 5,000 cp, more preferably from about 500 to about 2,000 cp.

_ [0116] Thus-obtained w/0/ emulsion containing a biologically active substance or sait thereof, hydroxynaphthoic

acid or salt thereof, and a biodegradable polymer, is then added to a water phase to form a w(internal water phase)/o(oif
phase)/w(external water phase) emulsion, after which the solvent is evaporated from the oil phase to yeild micro-

spheres. For this operation, the external water phase volume is normally chosen over the range from-about. 1. time to-

about 10,000 times, preferably from about 2 times to about 100 times, and more preferably from about 3 times to about
10 times, the interpal water phase volume.

[0117] The above-described emulsifier and osmotic pressure regulator that may be added to the external water
phase, and the subsequent procedures are the same as those described in paragraph (1) (i) above.

(1) Phase separation method

[0118] For producing microspheres by this method, a coacervating agent is added little by little to the organic sol-
vent solution described in aqueous drying method paragraph () above, which contains a composition consisting of a
biologically active substance or salt thereof, hydroxynaphthoic acid or salt thereof and biodegradable polymer or salt
thereof, during stirring, to precipitate and solidify the microspheres. Said coacervating agent is added in an amount by
volume of about 0.01 to 1,000 times, preferably about 0.05 to 500 times, and more preferably about 0.1 to 200 times,
the oil phase volume.

[0119] Said coacervating agent may be any one, as long as it is a polymer, mineral oil or vegetable oil compound
that is miscible in the organic solvent, and that does not dissolve the salt complex of the biologically active substance
with the hydroxynaphthoic acid and biocompatible polymer. Specifically, useful coacervating agents include, for exam-
ple, silicon oil, sesame oil, soybean oil, corn oil, cotton seed oil, coconut oil, linseed oil, mineral oil, n-hexane and n-
heptane. These may be used in combination.

[0120] The microspheres thus obtained are collected, after which they are repeatedly washed with heptane etc. to
remove the coacervating agent etc. other than the compasition of the biologically active substance, hydroxynaphthoic
acid and biodegradable polymer, followed by drying under reduced pressure. Alternatively, the microspheres are
washed in the same manner as in aqueous drying method paragraph (1) (i) above, then freeze-dried and thermally
dried.

(1) Spray drying method

[0121] For producing microspheres by this method, the organic solvent solution described in aqueous drying
method paragraph (1) above, which contains a composition consisting of a biologically active substance or salt thereof,
hydroxynaphthoic acid or salt therof and bicdegradable polymer or salt thereof, is sprayed via a nozzle into the drying
chamber of a spray drier to volatilize the organic solvent in the fine droplets in a very short time, to yield microspheres.
Said nozzle is exemplified by the double-fluid nozzle, pressure nozzle and rotary disc nozzle. The microspheres may
be then freeze-dried and thermally dried as necessary after being washed in the same manner as that described in
aqueous drying method paragraph (1) above.

[0122] For a dosage form other than the above-described microspheres, the organic solvent solution described in
aqueous drying method paragraph (i) above, which containg a composition consisting of a biologically active substance
or salt thereof, hydroxynaphthoic acid or salt thereof and biodegradable polymer or salt thereof, may be dried by evap-
orating the organic solvent and water, while the degree of vacuum is adjusted using a rotary evaporator or the like, fol-
towed by milling with a jet mill or the like, to yield microparticles.

[0123] The milled microparticles may be then freeze-dried and thermally dried after being washed in the same
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manner as that described in aqueous drying method paragraph (I) for microsphere production.

[0124] The microspheres or microparticles thus obtained enable drug release corresponding to the rate of decom-
position of the biodegradable polymer or lactic acid-glycolic acid polymer used.

(IV) Two-step method

[0125] A biologically active substance or salt thereof is added to a solution of a hydroxynaphthoic acid or salt
thereof in an organic solvent to a weight ratio falling within the above-described content range for biologically active sub-
stances, to yield an organic solvent solution of the hydroxynaphthoic acid of the biologically active substance.

[0126] Said organic solvent is the same as those described in paregraph (1) (i) above. When nore than two kinds of
organic solvents are used as a mixed solvent, the ratio of mixture is the same as those described in paragraph () (i)
above.

[0127] Organic solvent removal for precipitation of a composition of a hydroxynaphthoic acid of the biologically
active substance can be achieved by commonly known methods or methods based thereon. Such methods include, for
example, the method in which the organic solvent is evaporated while the degree of vacuum is adjusted using a rotary
evaporator or the fike.

[0128] The thus-obtained composition of a hydroxynaphthoic acid of the biologically active substance can be again
dissolved in an organic solvent to yield a sustained-release composition (microspheres or microparticles).

[0129] Said organic solvent is exemplified by halogenated hydrocarboens (e.g., dichloromethane, chloroform, dichio-
roethane, trichloroethane, carbon tetrachloride), ethers (e.g., ethyl ether, isopropyl ether), fatty acid esters (e.g., ethyl
acetate, butyl acetate), and aromatic hydrocarbons (e.g., benzene, toluene, xylene). These solvents may be used in
mixtures at appropriate ratios. Of these sclvents, halogenated hydrocarbons are preferred, with greater preference
given to dichloromethane.

[0130] The organic solvent solution containing the hydroxynaphthoic acid of the biologically active substance is
then added to a water phase to form an O (oil phase)/W (water phase) emulsion, after which the solvent is evaporated
from the oil phase to yield microspheres. For this operation, the water phase volume is hormally chosen over the range
from about 1 time to about 10,000 times, preferably from about 5 times to about 5,000 times, and more preferably from
about 10 times to about 2,000 times, the oil phase volume.

[0131] An emulsifier, an osmotic pressure regulator, and the following step is the same as those described in par-
agraph (1) (i).

[0132] Organic solvent removal can be achieved by commonly known methods or methods based thereon. Such
methods include, for example, the method in which the organic solvent is evaporated under nermal or gradually reduced
pressure during stirring using a propeller stirrer, magnetic stirrer or the like, and the method in which the organic solvent
is evaporated while the degree of vacuum is adjusted using a rotary evaporator or the like.

[0133] The thus-obtained microspheres are centrifuged or filtered to separate them, after which they are washed
with distilled water several times to remove the free biologically active substance, hydroxynaphthoic acid, emulsifier etc.
adhering to the microsphere surface, then again dispersed in distilled water etc. and freeze-dried.

[0134] To prevent mutual aggregation of particles during the production process, an anticoagulant may be added.
Said anticoagulant is exemplified by water-soluble polysaccharides such as mannitol, lactose, glucose and starches
(e.g., corn starch), amino acids such as glycine, and proteins such as fibrin and collagen. Of these substances, manni-
tol is preferred.

[0135] Where necessary, freeze-drying may be followed by heating under reduced pressure without causing mutual
adhesion of microspheres, to further remove the water and organic solvent from the microspheres.

[0136] Although it varies depending on the amount of microspheres and other factors, heating time is normally
about 12 hours to about 168 hours, preferably about 24 hours to about 120 heurs, and more preferably about 48 hours
to about 96 hours, after the microspheres reach a given temperature.

[0137} Any heating method can be used, as long as microsphere aggregates are uniformly heated.

[0138] Useful thermal drying methods include, for example, the method in which thermal drying is conducted in a
constant-temperature chamber, fluidized bed chamber, mobile chamber or kiln, and the method using microwaves for
thermal drying. Of these methods, the method in which thermal drying is conducted in a constant-temperature chamber
is preferred. The microspheres obtained are relatively uniformly spherical and undergo little resistance during adminis-
tration by injection so that needle clogging is unlikely. Also, possible use of thin injection needles mitigates patient pain
at injection.

(V) One-step method

[0139] A biologically active substance or salt thereof is added to a solution of a hydroxynaphthoic acid or salt
thereof in an organic soivent to a weight ratio falling within the above-described content range for biologically active sub-
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stances, to yield an crganic solvent solution of the hydroxynaphthoic acid of the biologically active substance, after
which a sustained-release preparation (microspheres or microparticies) is prepared.

[0140] Said organic solvent is the same as those described in (1) (i). When more than two organic solvents are used
as mixed solvents, the ratio of mixture is as same as those described in (1) (i).

[0141] The organic solvent solution containing the hydroxynaphthoic acid of the biologically active substance is
then added to a water phase to form an O (oil phase)/W (water phase) emulsion, after which the solvent is evaporated
from the oil phase to yield microspheres. For this operation, the water phase volume is normally chosen over the range
from about 1 time to about 10,000 times, preferably from about 5 times to about 5,000 times, and more preferably from
about 10 times to about 2,000 times, the oil phase volume.

[0142] The above-described emulsifier and osmotic pressure regulator that may be added to the external water
phase, and the subsequent procedures are the same as those described in paragraph (IV) above.

[0143) The sustained-release composition of the present invention can be administered as such or in the form of
various dosage forms prepared using it as a starting material, specifically as intramuscular, subcutaneous, visceral and
other injectable preparations or implant preparations, nasal, rectal, uterine and other transdermal preparations, oral
preparations [e.g., solid preparations such as cepsules (e.g., hard capsules, soft capsules), granules and powders; lig-
uids such as syrups, emuisions and suspensions] etc.

[0144] For example, the sustained-release composition of the present invention can be prepared as injectable prep-
arations by suspending in water with a dispersing agent (e.g. surfactants such as Tween 80 and HCQ-60, polysaccha-
rides such as sodium hyaluronate, carboxymethyl celiulose and sodium alginate), a preservative (e.g., methyl paraben,
propy| paraben), an isotonizing agent (e.g., sodium chloride, mannitol, sorbitol, glucose, profine) etc. to yield an aque-
ous suspension, or by dispersing in a vegetable oil such as sesame oil or corn oil to yield an oily suspension, whereby
a practically useful sustained-release injectable preparation is obtained.

[0145] When the sustained-release composition of the present invention is used in the form of an injectable sus-
pension, its particle diameter is chosen over such a range that the requiremants concerning the degree of dispersion
and needle passage are met. For example, the mean particle diameter normally ranges from about 0.1 to 300um, pref-
erably from about 0.5 to 150um, and more preferably from about 1 to 100um.

[0146] The sustained-release composition of the present invention can be prepared as a sterile preparation by such
methods in which the entire production process is aseptic, the method using gamma rays for stetilization, and the
method in which a preservative is added, which methods are not to be construed as limitative.

[0147] Because of low toxicity, the sustained-release composition of the present invention can be used as a safe
pharmaceutical etc. in mammals (e.g., humans, bovines, swines, dogs, cats, mice, rats, rabbits).

[0148] Although varying widely depending on kind, content and dosage form of the active ingredient biologically
active substance, and duration of release of the biologically active substance, target disease, subject animal species
and other factors, the dose of the sustained-release composition may be set at any level, as long as the biologically
active substance is effective. The dose of the active ingredient biologically active substance per administration can be
preferably chosen as appropriate over the range from about 0.01 mg to 10 mg/kg body weight, more preferably from
about 0.05 mg to 5 mg/kg body weight, per aduit in the case of a 1-month release preparation.

[0149] The dose of the sustained-release composition per administration can be preferably chosen as appropriate
over the range from about 0.05 mg to 50 mg/kg body weight, more preferably from about 0.1 mg to 30 mg/kg body
weight per adult.

[0150]  The frequency of administration can be chosen as appropriate, depending on kind, content and dosage form
of the active ingredient biologically active substance, duration of release of the biologically active substance, target dis-
ease, subject animal species and other factors, e.g., once every several weeks, one every month or once every several
months (e.g., 3 months, 4 months, 6 months).

[0151] The sustained-release composition of the present invention is useful, depending on the biologically active
substance which is contained in the sustained-release composition, as an agent for treating or preventing various kinds
of diseases. When the biologically active substance is LH-RH derivatives, the sustained-release composition of the
present invention is useful as an agent for treating or preventing of hormone-dependent diseases, especially sex hor-
mone-dependent diseases, such as sex hormone-dependent cancer (e.g. prostatic cancer, hysterocarcinoma, breast
cancer, hypophysoma, etc.), prostatic hypertrophy, endometriosis, hysteromyoma, precocious puberty, dysmenorrhea,
amenorrhea, premenstrual syndrome, multilocular-ovary syndrome. The sustained-release composition of the present
invention is also useful for an anticonceptice agent. When the re-bound effect of after medication is used, the sustained-
release composition of the present invention is useful as an agent for treating or preventing of infreundity. Further, the
sustained-release composition of the present invention is useful as an agent for treating or preventing of sex hormone-
nondependent, but LH-RH sensitive benign or caccethic neoplasm.
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[Examples]

[0152] The present invention is hereinafter described in more detail by means of the following examples, which are
not to be construed as limitative.

Example 1
[0153] 3,429.6 mg of the acetate (produced by TAP) of N-(S)-tetrahydrofur-2-oyl-Gly-D2Nal-D4CIPhe-D3Pal-Ser-

NMeTyr-DLys(Nic)-Leu-Lys(Nisp)-Pro-DAlaNH, (hereinafter referred to as peptide A)
[0154] {Chemical Formula of peptide A)

and 685.2 mg of 3-hydroxy-2-naphthoic acid were dissolved in 15 mi of ethanol. This solution was gradually dis-
tilled by means of a rotary evaporator to evaporate the organic solvent. This residue was again dissolved in 5.5 ml of
dichloromethane and poured in 400 ml of a 0.1% (w/w) aqueous solution of pelyviny! alcohol (EG-40, produced by The
Nippon Synthetic Chemical Industry), previously adjusted to 18°C; the solution was stirred at 8,000 rpm, using a turbine
type homomixer, to yield an O/W emulsion. This O/W emulsion was stirred at room temperature for 3 hours to volatilise
the dichloromethane and solidify the oil phase, followed by microsphere collection at 2,000 rpm using a centrifuge
(05PR-22, Hitachi, Ltd.). The microspheres were again dispersed in distilled water, after which centrifugation was con-
ducted, and the free drug etc. washed down. The microspheres collected were again dispersed in a small amount of
distilled water, then freeze-dried, to yield a powder. The recovery rate was 65%, and the peptide A content and 3-
hydroxy-2-naphthoic acid/peptide A molar ratio in the microspheres were 75.4% and 1.94, respectively.

Example 2

[0155] 1,785.1 mg of the acetate of peptide A and 1,370.4 mg of 3-hydroxy-2-naphthoic acid were dissolved in 15
ml of ethanol. This solution was gradually distilled by means of a rotary evaporator to evaporate the organic solvent.
This residue was again dissoived in 10 ml of dichloromethane and poured in 1,000 ml of & 0.1% {w/w) aqueous solution
of polyvinyl alcohol, previcusly adjusted to 18°C; the same procedures as those in Example 1 were followed to yield
microspheres. The recovery rate was 58%, the peptide A content and 3-hydroxy-2-naphthoic acid/peptide A molar ratio
in the microspheres were 54.3% and 6.15, respectively.

Example 3

[0156] 1,800 mg of the acetate of peptide A, 173 mg of 3-hydroxy-2-naphthoic acid, and 2 g of a lactic acid-glycolic
acid copolymer (lactic acid/glycolic acid = 50/50 {mol%), weight-average malecular weight 10,100, numbet-average
molecular weight 5,670, number-average molecular weight 3,720, as determined by terminal group quantitation, pro-
duced by Wako Pure Chemical Industries) were dissolved in a mixture of 6 ml of dichloromethane and 0.2 ml of ethanol.
This solution was poured into 900 ml of a 0. 1% (w/w) aqueous solution of polyvinyl alcohol containing 5% mannitol, pre-
viously adjusted to 18°C, and stirred at 7,000 rpm using a turbine type homomixer to yieid an O/W emulsion. This O/W
emulsion was stirred at room temperature for 3 hours to volatilize the dichioromethane and ethanol and solidify the oil
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phase, followed by microsphere collection at 2,000 rpm using a centrifuge. The microspheres were again dispersed in
distilled water, after which centrifugation was conducted, and the free drug etc. washed down. The microspheres col-
lected were again dispersed in 250 mg of mannitol and a small amount of distilled water, then freeze-dried, to yield a
powder. The recovery rate was 76%, the rate of peptide A inclusion in the microspheres was 84.6%, and the peptide A
content and 3-hydroxy-2-naphthoic acid/peptide A molar ratio in the microspheres were 34.7% and 1.19, respectively.

Example 4

[0157] 1,800 mg of the acetate of peptide A, 182 mg of 3-hydroxy-2-naphthoic acid, and 1.9 g of a lactic acid-gly-
colic acid copolymer (same as in Example 3) were dissolved in a mixture of 6 mi of dichloromethane and 0.2 ml of eth-
anol. This solution was poured in 900 ml of a 0.1% (w/w) aqueous solution of polyvinyl alcohol containing 5% mannitol
and 0.05% L-arginine, previously adjusted to 18°C; the same procedures as those in Example 3 were followed to yield
microspheres. The recovery rate was 85%, the rate of peptide A inclusion in the microspheres was 88.9%, and the pep-
tide A content and 3-hydroxy-2-naphthoic acid/peptide A molar ratio in the microspheres were 38.6% and 0.83, respec-
tively.

Example 5

[0158] Microspheres were obtained in the same manner as in Example 4, except that the lactic acid-glycolic acid
copolymer used in Example 4 was replaced with a lactic acid-glycolic acid copolymer having a lactic acid/glycolic acid
content ratio of 75/25 (mol%}), a weight-average molecular weight of 10,700, a number-average molecular weight of
6,100, and a number-average molecular weight of 3,770, as determined by terminal group quantitation, and that the
amount of dichloromethane was changed to 6.5 mi. The recovery rate was 87%, the rate of peptide A inclusion in the
microspheres was 88.3%, and the peptide A content and 3-hydroxy-2-naphthoic acid/peptide A molar ratio in the micro-
spheres were 38.3% and 0.92, respectively.

Example 6

[0159] To a solution of 1,800 mg of the acetate of peptide A and 1.8 g of a lactic acid-glycolic acid copolymer (lactic
acid/glycolic acid = 50/50 (mol%), weight-average molecular weight 12,700, number-average molecular weight 7,090,
number-average molecular weight 4,780, as determined by terminal group quantitation, produced by Wako Pure Chem-
ical Industries) in 7.2 ml of dichloromethane. To this solution, a solution of 196 mg of 3-hydroxy-2-naphthoic acid sodium
salt in 2.3 ml of water was added, followed by emulsification using a homogenizer, to yield a W/O emulsion. This emul-
sion was poured into 800 ml of a 0.1% (w/w) aqueous solution of polyvinyl alcohol containing 5% mannitol, previously
adjusted to 18°C, and stirred at 7,000 rpm using a turbine type hormomixer to yield a W/OAY emulsion. The same pro-
cedures as those in Example 3 were followed to yield microspheres. The recovery rate was 79%, the rate of peptide A
inclusion in the microspheres was 81.2%, and the peptide A content and 3-hydroxy-2-naphthoic acid/peptide A molar
ratio in the microspheres were 32.8% and 0.91, respectively.

Experimental Example 1

{0160} About 40 mg of the microspheres obtained in each of Examples 1 and 2, or about 60 mg of the microspheres
obtained in each of Examples 3 through 5, were dispersed in 0.5 ml of 2 dispersant (distilled water with 0.25 mg of car-
boxymethyt cellulose, 0.5 mg of Polysorbate 80, and 25 mg of mannitol, all dissolved therein), and subcutaneously
administered to the backs of male SD rats at 8 to 10 weeks of age, using a 22G injection needle. After administration,
each rat was killed, and the microspheres remaining at the administration site were taken and assayed for peptide A
content. The results are shown in Table 1.

Table 1
1Day | 1Week | 2Weeks | 3Weeks | 4 Weeks
Example 1 73% 30% 11% 6% 6%
Example 2 85% 37% 9% 1%
Example 3 70% 31% 14% 9%
Example 4 | 77% 29% 11% 10% 6%

17



10

15

20

25

30

35

40

50

55

EP 1 048 301 A1

Table 1 (continued)
1Day | 1Week | 2Weeks | 3Weeks | 4 Weeks
Example5 | 81% 44% 25% 17% 13%

[0161]  The experimental results of Examples 1 and 2 demonstrate that the rate of peptide A release from the micro-
spheres consisting of two components, i.e., peptide A and 3-hydroxy-2-naphthoic acid, varied depending on their ratio:
peptide A was more rapidly released as the 3-hydroxy-2-naphthoic acid content increased. Also, the: experimental
results in Examples 3, 4 and 5 demonstrate that the microspheres consisting of three components, i.e., the above two
components and a lactic acid-glycolic acid copolymer, showed a peptide A release profile different from that from the
microspheres consisting of the two. It was also shown that the release behavior of microspheres can be controlled by
combining different lactic acid-glycolic acid copolymer compositions and weight-average molecular weights. The results
in Example 7 and Reference Example 1 demonstrate that 3-hydroxy-2-naphthoic acid increases the peptide B content
in microspheres.

Example 7

[0162] A solution of 0.8 g of the acetate of 5-oxo-Pro-His-Trp-Ser-Tyr-DLeu-Leu-Arg-Pro-NH-CoHg (hereinafter
referred to as peptide B, produced by Takeda Chemical) in 0.8 ml of distilled water was mixed with a solution of 3.08 g
of a DL-lactic acid polymer (weight-average molecular weight 36,000, number-average molecular weight 18,000, car-
boxyl group content based on labeling quantitation method 70.4 umol/g) and 0.12 g of 3-hydroxy-2-naphthoic acid in a
mixed organic solvent of 5 mi of dichloromethane and 0.3 ml of ethanol, and this mixture was emulsified in a homoge-
nizer to yield a W/O emulsion. This W/O emulsion was injected to 800 ml of a 0.1% (w/w) agueous solution of polyviny!
alcohol (EG-40, produced by The Nippon Synthetic Chemical Industry), previously adjusted to 15°C, and stirred at
7,000 rpm using a turbine type homomixer to yield a W/O/W emulsion. This W/O/W emulsion was stirred at room tem-
perature for 3 hours to volatilize or diffuse in the external aqueous phase the dichloromethane and ethanol, to sofidify
the oil phase, after which the oil phase was sieved through a sieve of 75 um pore size, followed by centrifugation at
2,000 rpm for 5 minutes in a centrifuge (05PR-22, Hitachi, Ltd.) to sediment microcapsules, which were collected. The
microcapsules were again dispersed in distilled water, then centrifuged, followed by washing free drug etc. and micro-
capsule coflection. The microcapsules were re-dispersed in a small amount of distilled water added, after which they
were freeze-dried to yield a powder. The microcapsule mass recovery rate was 46%, the microcapsule peptide B con-
tent and 3-hydroxy-2-naphthoic acid content being 21.3% and 2.96%, respectively. The inclusion efficiencies as deter-
mined by dividing these actual contents by the respective charge contents were 106.6% for peptide B and 98.6% for 3-
hydroxy-2-naphthoic acid.

Example 8

[0163] A solution of 1.2 g of the acetate of peptide B in 1.2 m| of distilled water was mixed with a solution of 4.62 g
of a DL-lactic acid polymer (weight-average molecular weight 25,200, number-average molecular weight 12,800, car-
boxyl group content based on labeling quantitation method 62.5 umol/g) and 0.18 g of 3-hydroxy-2-naphthoic acid in a
mixed organic solvent of 7.5 ml of dichloromethane and 0.45 ml of ethanol, and this mixture was emulsified in a homog-
enizer to yield a W/O emulsion. This W/O emulsion was then injected to 1,200 mi of a 0.1% (w/w) aquecus solution of
polyvinyl alcohol (EG-40, produced by The Nippon Synthetic Chemical Industry), previously adjusted to 15°C, and
stirred at 7,000 rpm using a turbine type homomixer to yield a W/O/W emulsion. This W/O/W emulsion was stirred at
room temperature for 3 hours to volatilize or diffuse in the external aqueous phase the dichioromethane and ethanol, to
solidify the oil phase, after which the oll phase was sieved through a sieve of 75 um pore size, followed by centrifugation
at 2,000 rpm for 6 minutes in a centrifuge (05PR-22, Hitachi, Lid.) to sediment microcapsules, which were collected.
The microcapsules were again dispersed in distilled water, then centrifuged, followed by washing free drug etc. and
microcapsule collection. The microcapsules were re-dispersed in a small amount of distilled water, and 0.3 g of manni-
tol was added and dissolved, after which the solution was freeze-dried to yield a powder. The microcapsule mass recov-
ery rate as determined by subtracting the amount of mannitol added was 55.2%, the microcapsule peptide B content
and 3-hydroxy-2-naphthoic acid content being 21.3% and 2.96%, respectively. The inclusion efficiencies as determined
by dividing these actual contents by the respective charge contents were 99.7% for peptide B and 102.2% for 3-
hydroxy-2-naphthoic acid.

Example 9

[0164] A microcapsule powder was obtained in the same manner as in Example 8, except that the DL-lactic acid
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polymer described in Example 8 was replaced with another DL-lactic acid polymer (weight-average molecular weight
28,800, number-average molecular weight 14,500, carboxyl group content based on labeling quantitation method 78.1
pmol/g). The microcapsule mass recovery rate as determined by subtracting the amount of mannitol added was 50.2%,
the microcapsule peptide B content and 3-hydroxy-2-naphthoic acid content being 20.8% and 2.78%, respectively. The
inclusion efficiencies as determined by dividing these actual contents by the respective charge contents were 103.4%
for peptide B and 92.7% for 3-hydroxy-2-naphthoic acid.

Comparative Example 1

[0165] A solution of 1.2 g of the acetate of peptide B in 1.2 mi of distilled water was mixed with a solution of 4.8 ¢
of the same DL -lactic acid polymer as of Example 9 in 7.8 ml of dichloromethane, and this mixture was injected to 1,200
mi of a 0.1% (w/w) aqueous solution of polyvinyl alcohol (EG-40, produced by The Nippon Synthetic Chemical Indus-
try), previously adjusted to 15°C, and stirred at 7,000 rpm using a turbine type homomixer to yield a W/O/W emulsion.
This W/O/W emulsion was treated in the same manner as in Example 8 to yield a microcapsule powder. The microcap-
sule mass recovery rate as determined by subtracting the amount of mannitol added was 53.6%, the microcapsule pep-
tide B content being 12.1%. The peptide B inclusion efficiency as determined by dividing these actual content by the
charge content was 60.6%, a rate much lower than that obtained in Example 9. It is therefore evident that peptide B
inclusion efficiency was increased by the addition of 3-hydroxy-2-naphthoic acid.

Example 10

[0166] A solution of 1.00 g of the acetate of peptide B in 1.00 mi of distilled water was mixed with a solution of 3.85
g of a DL-lactic acid polymer (weight-average molecular weight 42,500, number-average molecular weight 17,500, car-
boxy! group content based on labeling quantitation method 45.9 umol/g) and 0.15 g of 3-hydroxy-2-naphthoic acid in a
mixed organic solvent of 7.5 ml of dichloromethane and 0.4 ml of ethanol, and this mixture was emulsified in a homog-
enizer to yield a W/O emulsion. This W/O emulsion was then treated in the same manner as in Example 8, except that
the amount of 0.1% (w/w) aqueous solution of polyvinyl alcohol and the amount of mannitol added were changed to
1,000 ml and 0.257 g, respectively, to yield a microcapsule powder. The microcapsule mass recovery rate as deter-
mined by subtracting the amount of mannitol added was 53.8%, the microcapsule peptide B content and 3-hydroxy-2-
naphthoic acid content being 18.02% and 2.70%, respectively. The inclusion efficiencies as determined by dividing
these actual contents by the respective charge contents were 90.1% for peptide B and 90.1% for 3-hydroxy-2-naphthoic
acid.

Example 11

[0167]) A solution of 1.202 g of the acetate of peptide B in 1.20 mi of distilled water was mixed with a solution of
4.619 g of a DL-lactic acid polymer (weight-average molecular weight 19,900, number-average molecular weight
10,700, carboxyl group content based on labeling quantitation method 104.6 umol/g) and 0.179 g of 3-hydroxy-2-naph-
thoic acid in a mixed organic solvent of 7.5 ml of dichloromethane and 0.45 ml of ethanol, and this mixture was emulsi-
fied in @ homogenizer to yield a W/O emulsion. This W/O emulsion was then treated in the same manner as in Example
8, except that the amount of mannitol added was 0.303 g, to yield a microcapsule powder. The microcapsule mass
recovery rate as determined by subtracting the amount of mannitol added was 61.4%, the microcapsule peptide B con-
tent and 3-hydroxy-2-naphthoic acid content being 15.88% and 2.23%, respectively. The inclusion efficiencies as deter-
mined by dividing these actual contents by the respective charge contents were 77.75% for peptide B and 75.05% for
3-hydroxy-2-naphthoic acid.

Example 12

[0168] A solution of 1.00 g of the acetate of peptide B in 1.00 mi of distilled water was mixed with a solution of 3.85
g of a DlL-lactic acid polymer (weight-average molecular weight 25,900, number-average molecular weight 7,100, car-
boxyl group content based on fabeling quantitation method 98.2 umol/g) and 0.15 g of 3-hydroxy-2-naphthoic acid in a
mixed organic solvent of 6.5 ml of dichloromethane and 0.35 mi of ethanol, and this mixture was emulsified in a homog-
enizer to yield a W/O emulsion. This W/C emuision was then treated in the same manner as in Example 7 to yield a
microcapsule powder. The microcapsule mass recovery rate was 48.8%, the microcapsule peptide B content and 3-
hydroxy-2-naphthoic acid content being 21.31% and 2.96%, respectively. The inclusion efficiencies as determined by
dividing these actual contents by the respective charge contents were 106.5% for peptide B and 98.7% for 3-hydroxy-
2-naphthoic acid.
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Comparative Example 2

[0169] A solution of 1.00 g of the acetate of peptide B in 1.00 mi of distilled water was mixed with a solution of 4.00
g of the same DL-lactic acid polymer as of Example 12 in 5 ml of dichloromethane, and this mixture was emulsified in
a homogenizer to yield a W/O emulsion. This W/O emulsion was then treated in the same manner as in Example 7 to
yield a microcapsule powder. The microcapsule mass recovery rate was 48.7%, the microcapsule peptide B content
being 11.41%. The inclusion efficiency as determined by dividing this actual content by the charge content was 57.1%,
a rate much lower than that obtained in Example 12. it is therefore evident that peptide B inclusion efficiency was
increased by the addition of 3-hydroxy-2-naphthoic acid.

Example 13

[0170] A solution of 83.2 g of a DL-lactic acid polymer (welight-average molecular weight 30,600, number-average
molecular weight 14,400, carboxyl group content based on labeling quantitation method 63.0 pmol/g) In 115.3 g of
dichloromethane was mixed with a solution of 3.45 g of 3-hydroxy-2-naphthoic acid in a mixed organic solvent of 38.8
g of dichloromethane and 6.27 g of ethanol, and this mixture was adjusted to 28.5°C. From this organic solvent solution,
224 g was weighed out and mixed with an aqueous solution of 22.3 g of the acetate of peptide B in 20 mi of distilled
water, previously warmed to 44.9°C, followed by 5 minutes of stirring, tc yield a crude emulsion, which was then emul-
sified at 10,000 rpm for 5 minutes in a homogenizer to yield a W/O emulsion. This W/O emulsion was then cocled to
16.3°C, and injected to 20 liters of a 0.1% (w/w) aqueous solution of polyviny! alcohol (EG-40, produced by The Nippon
Synthetic Chemical Industry), previously adjusted to 15°C, over a 5-minute period, and stirred at 7,000 rpm using HOM-
OMIC LINE FLOW (produced by Tokushu Kika) to yield a W/O/W emulsion. This W/O/W emulsion was stirred at 15°C
for 3 hours to volatilize or diffuse in the external aqueous phase the dichloromethane and ethanol, to solidify the oi!
phase, after which the oil phase was sieved through a sieve of 75 um pore size, followed by centrifugation at 2,000 rpm
in a centrifuge (H-600S, produced by Kokusan Enshinki) to continuously sediment microcapsules, which were col-
lected. The microcapsules were again dispersed in a small amount of distilled water, then sieved through a sieve of 90
um pore size, followed by freeze drying, to yield a powder. The microcapsule mass recovery rate as determined by sub-
tracting the amount of mannitol added was 66.5%, the microcapstle peptide B content and 3-hydroxy-2-naphthoic acid
content being 22.3% and 2.99%, respectively. The inclusion efficiencies as determined by dividing these actual con-
tents by the respective charge contents were 104.5% for peptide B and 102.1% for 3-hydroxy-2-naphthoic cid.

Experimental Example 2

[0171] A dispersion of about 45 mg of microcapsules as described in Example 8 in 0.3 mi of a dispersant (distitled
water containing 0.15 mg of carboxymethyl cellulose, 0.3 mg of polysorbate 80, and 15 mg of mannito! all dissolved
therein) was subcutaneously administered to the backs of male SD rats at 7 weeks of age, using a 22G injection needle.
After given time intervals, rats were killed, and microcapsules remaining at the injection site were taken and quantita-
tively assayed for peptide B and 3-hydroxy-2-naphthoic acid. The retention rates as determined by dividing the assay
values by the respective initia! contents, and the property profiles of the DL-lactic acid polymer used are shown in Table
2.
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Table 2
Characteristics of the Microcapsule DL-Lactic Acid Poly-
mer Described in Example 8
Mw (Da) 25,200
[COOH] (umol/g polymer) 62.5
Retention rate:
Peptide B 3-Hydroxy-2-naphthoic
acid
1 day 93.1% 91.0%
2 weeks 84.2% 54.1%
4 weeks 75.7% 34.5%
8 weeks 83.0% 5.1%
12 weeks 46.9% 0.0%
16 weeks 31.7% 0.0%
20 weeks 24.0% 0.0%

[0172} As seen in Table 2, the microcapsule described in Example 8 shows a dramatically high bioactive substance
retention rate of not less than 90% at 1 day after administration, despite the high bioactive substance content. It is there-
fore evident that 3-hydroxy-2-naphthoic acid is effective not only in allowing bioactive substance incorporation at high
contents in sustained-release preparations, but also in very well suppressing initial burst of bioactive substances. This
microcapsule is capable of releasing a bioactive substance at a constant rate over a very long period of time. In addi-
tion, although 3-hydroxy-2-naphthoic acid has completely been eliminated from the microcapsule after 12 weeks, the
same bioactive substance release rate is maintained, demonstrating efficacy as a sustained-release preparation.

Experimental Example 3
[0173] After microcapsules as obtained in Examples 7 and 9-12 and Comparative Example 1 were administered
and recovered in the same manner as in Experimental Example 2, peptide B therein was guantified. The retention rates

as determined by dividing the assay values by the respective initial contents, and the property profiles of the DL-lactic
acid polymer used are shown in Table 3.
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Table 3
Characteristics of the DL-Lactic Acid Polymers:
Example 7 Example 9 | Example 10 | Example 11 | Example 12 | Comparative
Example 1
Mw (Da)
36,000 28,800 49,500 19,900 25,900 28,800
[COOH] (umol/g
polymer)
70.4 78.1 45.9 104.6 98.2 78.1
Retention rate
1 day 82.9% 94.6% 93.0% 92.3% 89.4% 83.1%
2 weeks 82.2% 82.2% 80.4% 37.5% 34.3% 73.0%
4 weeks 69.6% 69.2% 58.3% 30.7% 29.7% 65.3%
8 weeks 62.1% 56.0% 36.6% 24.6% 20.8%
12 weeks 47.9% 39.4% 30.8% 18.6%
16 weeks 32.2% 28.0%
20 weeks (not determined) 22.9%
24 weeks 11.6%
28 weeks 4.1%

[0174] As seen in Tables 2 and 3, the microcapsules described in Examples 7 through 12 show dramatically higher
retention rates of about 90% or higher at 1 day after administration, as compared with Comparative Example 1. It is
therefore evident that 3-hydroxy-2-naphthoic acid is effective not only in allowing bioactive substance incorporation at
high contents in sustained-release preparations, but also in very well suppressing initial burst of bioactive substances.
Experiments using the micrccapsules described in Examples 7 through 9, in particular, demonstrate that when DL-lac-
tic acids with weight-average molecular weights of about 20,000 to about 50,000, and carboxyl group contents f about
50 to 90 umol/g, as determined by the labeling quantitation method, are used, it is possible to release a bioactive sub-
stance at a constant rate over a very long period of time.

Experimental Example 4
[0175] After the micracapsule obtained in Example 7 was subcutaneously administered to rats by the method

described in Experimental Example 2, blood was collected, and serum peptide B and testosterone concentrations were
determined. The results are shown in Table 4.

Table 4

12 weeks | 16 weeks | 24 weeks | 26 weeks | 28 weeks
Peptide B (ng/ml) 1.10 1.65 1.46 2.73 1.30
Testosterone (ng/ml) 0.18 0.45 0.68 0.41 0.71

[0176] As seen in Table 4, the blood bioactive substance concentration was kept at constant levels until 28 weeks
after administration, meaning that the bioactive substance was continuously released from the microcapsule over a 28-
week period. It was shown that the pharmacologically active testosterone concentration was constantly suppressed
below normal levels during that period, and that the bioactive substance was stably present in, and released from, the
microcapsule over a long period of time, without losing its activity, even when 3-hydroxy-2-naphthoic acid was contained
in the preparation.
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Example 14

[0177] A 0.5 N aqueous solution of sodium hydroxide/methanol mixture (v/v = 1/5) was passed through a strongly
basic ion exchange column (SeP-Pak Plus QMA Cartridge, produced by WATERS) to eliminate chioride ions. After the
effluent became non-responsive to the addition of a silver nitrate solution acidified with nitric acid to show white turbidity,
a water/methanol mixture (v/v = 1/5) was passed to eliminate the excess alkali. After confirmation of effluent neutrality,
18.8 mg of the acetate of peptide B was dissolved in 2 m! of a water/methanol mixture (v/v = 1/5) and passed through
a column pretreated as described above. This effluent and another effluent resulting from passage of 6 mi of the mixture
alone were combined; this mixture was mixed with a solution of 5.91 mg of 3-hydroxy-2-naphthoic acid in 1 ml of a
water/methanol mixture (v/v = 1/5), followed by concentration using a rotary evaporator. Upon white turbidity formation
in the mixture, 2 ml of water was added, followed by stirring. After centrifugation (3,000 rpm, 20°C, 15 minutes), the
supernatant was removed, followed by several cycles of water washing, after which the precipitate was vacuum dried
(40°C, overnight) to yield 4.09 mg of the 3-hydroxy-2-naphthoic acid salt of peptide B.

[0178] To this salt, 0.5 ml of water was added, followed by stirring at room temperature for 4 hours, after which the

liquid was filtered through a 0.2 um filter and quantified by HPLC. The peptide B and 3-hydroxy-2-naphthoic acid con-

centrations were 2.37 g/l and 0.751 g/l, respectively. The salt partially remained non-dissolved even after stirring; the
above values are assumed to represent the water solubility of the 3-hydroxy-2-naphthoic acid salt of peptide B, not
more than 1/100 lower than the water solubility, not less than 1,000 g/}, of the acetate of peptide B. This demonstrates
that the 3-hydroxy-2-naphthoic acid salt of peptide B can be used as a peptide B sustained-release preparation.
{Effect of the invention]

[0179] The sustained-release composition of the present invention contains a biologically active substance at high
contents, and is capable of controlling the rate of its release.

Claims

1. asustained-release composition containing a biologically active substance or salt thereof, a hydroxynaphthoic acid
or salt thereof, and a biodegradable polymer or salt thereof.

2. a sustained-release composition according to claim 1 wherein the biologically active substance is a biologicaily
active peptide.

3. asustained-release composition according to claim 2 wherein the biclogically active peptide is an LH-RH deriva-
tive.

4. a sustained-release composition according to claim 1 wherein the hydroxynaphthoic acid is 3-hydroxy-2-naphthoic
acid.

5. asustained-release composition according to claim 1 wherein the biodegradable polymer is an a-hydroxycarboxy-
lic acid polymer.

6. asustained-release composition according to claim 5 above wherein the a-hydroxycarboxylic acid polymer is a lac-
tic acid-glycolic acid polymer. :

7. asustained-release composition according to claim 6 wherein the content ratio of lactic acid and glycolic acid is
100/0 to 40/60 mol%.

8. a sustained-release composition according to claim 7 wherein the content ratio of lactic acid and glycolic acid is
100/0 mol%.

9. asustained-release composition according to claim 6 wherein the weight-average molecular weight of the polymer
is about 3,000 to about 100,000.

10. a sustained-release composition according to claim 8 wherein the weight-average molecular weight of the polymer
isw about 20,000 to about 50,000.

11. asustained-release composition according to claim 3, wherein the LH-RH derivative is a peptide repesented by the
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formula:
5-0x0-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z
wherein Y represents DLeu, DAla, DTrp, DSer(tBu), D2Nal or DHis(ImBzl); Z represents NH-CoHg or Gly-NHp,

a sustained-release composition according to claim 6, wherein the terminal carboxyl group content of the polymer
is 50-90 micromol per unit mass (gram) of the polymer.

a sustained-release composition according to claim 3, wherein the molar ratio of the hydroxynaphthoic acid or salt
thereof and the LH-RH derivative or salt thereof is from 3 to 4 to 4 to 3.

a sustained-release composition according to claim 13, wherein the LH-RH derivative or salt thereof is contained
at 14% (w/w) to 24% (wiw).

a sustained-release composition accérding to claim 1, wherein the bioactive substance or salt thereof is very
slightly soluble in water or soluble in water.

a sustained-release composition according to claim 1, which is intended for injection.

a method of producing the sustained-release composition according to claim 1, comprising removing the solvent
from a mixture of a bioactive substance or salt thereof, a biodegradable polymer or salt thereof, and hydroxynaph-
thoic acid or a salt thereof.

amethod of producing the sustained-release composition according to claim 17, comprising mixing and dispersing
a bioactive substance or salt thereof in an organic solvent solution containing a biodegradable polymer or salt

thereof and hydroxynaphthoic acid or a salt thereof, and subsequently removing the organic solvent.

a method of producing the sustained-release composition according to claim 18, wherein the bioactive substance
or salt thereof is in the form of an aqueous solution.

a production method according to claim 17, wherein the salt of the bioactive substance is a salt with a free base or
acid.

a pharmaceutical containing the sustained-release composition according to claim 1.
an agent for preventing or treating of prostatic cancer, prostatic hypertrophy, endometricsis, hysteromyoma,
metrofibroma, precocious puberty, dysmenorrhea, or breast cancer, or a contraceptive, containing the sustained-

release composition according to claim 3.

a sustained-release composition containing the hydroxynaphthoate of a bioactive substance and a biodegradable
polymer or salt thereof.

a method of suppressing bicactive substance initial burst from a sustained-release composition, comprising using
hydroxynaphthoic acid or a salt thereof.

a method of increasing the efficiency of bioactive substance inclusion in a sustained-release composition, compris-
ing using hydroxynaphthoic acid or a salt thereof.

a hydroxynaphthoate of a bioactive peptide.

a hydroxynaphthoate of a bicactive peptide according to claim 26, which is soluble in water cr very slightly soluble
in water.

a sustained-release composition containing the hydroxynaphthoate of a bioactive peptide.
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