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® ANEXOS

Comprobante de pago de la tasa.

Paoderes, si tuere ¢ casa.

Prughas de los fundamentos de la oposician.

Bocumentos que acrediten el legitimo interes, si fuere el ¢asc.

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

BOBdR

Instrucciones para sl diigenciamiento del presente fornwiario, verreverso de esta pagina.
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Derecho de la Competencia, Propiedad

optimum Industrial y Comercio Exterior

Sefiora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 09 63558

Asunto :.Oposicic’)n a la solicitud de patente de Invencion titulada
“UNA COMPOSICION DE LIBERACION SOSTENIDA
QUE COMPRENDE UN PEPTIDO FISIOCLOGICAMENTE
ACTIVO  SOLUBLE EN AGUA  DISPERSADO
UNIFORMEMENTE EN UNA MICROCAPSULA”

Solicitante : TAKEDA PHARMACEUTICAL COMPANY LIMITED.

Opositora : GYNOPHARM S.A.S.

Publicada en la Gaceta de la Propiedad Industrial

N° 618 del 19 de julio de 2010

Yo, ELIANA ISAURA MORENO BOHORQUEZ, abogada 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
GYNOPHARM 8.4.5. Conformada bajo las leyes de ia Republica de Colombia y
domiciliada en la ciudad de Barranguilla, Colombia, atentamente manifiesto que
estando dentro del término de ley v por orden expresa de mi representada, presento
oposicién a la concesion del registro de la Patente de Invencion titulada “UNA
COMPOSICION DE LIBERACION SOSTENIDA QUE COMPRENDE UN
PEPTIDO FISIOLOGICAMENTE ACTIVO SOLUBLE EN AGUA DISPERSADO

Carrera 13 Ne 119:95, Of. 104 Tel. (571221312 13- 6205021 - Fax (571)6 1219 79
E-mail: negocios@optimum-co.com «+ www.optimum-o.com
Bogota Colombia



Derecho de la Competencia, Propiedad

Optimum * Industrial y Gomercio Exterior

UNIFORMEMENTE EN UNA MICROCAPSULA”, cuyes titulares son TAKEDA
PHARMACEUTICAL COMPANY LIMITED, y pido a Usted declarar fundada esta

oposicidn y en consecuencia negur i registro de la pagente solicitada.

1. INTERES PARA ACTUAR

‘ Conforme a lo dispuesic en el articulo 42 de !a Decision 486 de 2000 de la
CAN, estando dentro del término estipulado por {a ley, manifiesto el legitimo interés
de nuestra representada para opornerse al registro de la patente de la referencia,

' atendiendo a que la solicitud pretendida no cumpie con ios requisitos dispuestos en la

ley como se analizara més adelante v de ser concedida afectaria directamente la

comercializacion -de algunos productos de mi representada, que contienen, en
particular ACETATO DE LEUPROLIDE. Por lo tanto, sclicito respetuosamente a ese

Despacho se sirva tener en cusnta la presente oposicion dentro del tramite

administrativo que se surte en esta Superintendencia.

' 2. FUNDAMENTOS DE BECHOS
o~ 2.1. La solicitud objeto de ia presente fue presentada 2! 18 de junio de 2009
~ reivindicando prioridad baio iz solicitud USZ0060875364 del 2006-12-18; y fue
publicada en Colombia, en ia Gacera de la Proviedad Industrial N° 618 del 19 de
julio de 2010, cuya pubiicacion internacional corresponde a la WO2008075762

del 2008-06-24

Carrera 13 N2 11
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Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

2.2.La solicitud colombiana 0% 43558 objeto de la presents cposicidn se refiere a una
composicion de liberacion scstenida en donde unz vustancia fisiologicamente
activa compuesta por un péptido fisioldgicamente activo scluble en agua es
dispersado en forma sustanciaimenze uniforrae en una microcapsula compuesta
por un polimero de 4cido '4crico o una de sus saies, en donde una sustancia
fisiolégicamente activa estd contenida en una cantidad de 15 a 35 % (peso/peso)
con respecto a las micrccdpsuias totales, y el neso wmolecular promedio en peso
(Mp) del polimero de dcide lictico es apreximadamente de 11.000 a

aproximacarmente 27.000.

ilo reivindicatorio de la

2.3.En primera instancia, se debe advertir que en el car
solicitud objero de la presente oposicién, se hace referencia a los usos de la
composicion en la medicinz, no soélo a la composicién farmacolégica o a un
método de fabricacién mediante la cual se obtenga un productc tangible y segtn la
legislacion, decisién 486 de la Comunidad Andina de Naciones, Articulo 14.- “Los
Paises Miembros octorgardn rarentes para las inwerciones, sean de producto o de
procedimiento {...)"; los usos 1o estdn contemplados como patentables; y, Articulo
20.- *No serdn pateniables {...j 4} los métodos terapéuticos « guirirgicos para el tratamiento

humano o animal, asi como los méiodos de diagnésiico aplicados a ios seres humanos o a

1 - 3 »
animales”. Solo seran parencabies ins productos o procedimientos. Por lo tanto a luz
de la norma, dicha mareria referente al uso no seria patenitable.

o
P

.Con base en el arviculo 14 de la Decisién 486 ¢ Gue consagra: “Los paises
miembros otorgardn patenres pa<e lzs inwenciones, sean de producto o procedimiento, en
rodos los campos de ia tecnciogl, siempre aue sean nuevas, rengan nivel inventivo y sean

susceptibles de aplicacion industricl”, tenemos aue las invencicnes chjeto de patente

deben ser nuevas y tener nivel tnventive. Bier, pues antes de la fecha de prioridad

Carrers 13 N° 11595 OF 104 Tel 57132131213 - 6
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2.7, {Jue por consiguiente, res;
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2.5. Ahora b
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de esta solicitud se encuentran

Derecho de la Competencia, Propiedad
Industrial y-Comercio Exterior

Ios siguieutes docurmentos que afectan la

patentabilidad de 1a presente solicitud:

e Di: EP1048301 pubiicada el 02 de noviembre de 2000.

bien, el documento D1 particularmente en ia cescripcion se refiere a una

composicion de liberacien sosteridz que comprende un péptido activo, tales como

A WY VA

acetato de leuprolide (de conceniracion entre e 14% -24% {(w / w)) y un polimero

7

1

de dcido lactico con un pess molecular de 20.000 g / 1eol, el mismo documento

D1 revela un procesc de preparacion de

compesicidon antes mencionada,

composiciones farmacéuricas conteniendo iz composicién y su uso en el

tratamiento de varias enfermedades como 1o endometriosis o cancer de mama. Mas

adelante, el documente O

se revela gue la sustancia bioldgicamente activa

utilizada en la invencion no estd sujeta g limitacion alguna, siempre y cuando se

farmacolédgicamente wtil, v menciona, puede ser un no péptido o un péptido,

{pagina 2, [0007], pagina 3

[0G20} -, {0020},

. En consecuenciz y de acuerde z lo de

0075 - [0008), raging 4, 130151 - {0018}, pagina 5,
pég 00391, pagina 9, [0065]} -

esente oposicion no es

g

crito anteriormence, se deriva que la

solicitud colombiana (9 63558 no puede pretender un monopolio por patente

toda vez que 1o g

que pretende ne cumple con dos de los wes requisitos necesarios

para su proteccion
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Optimum | Industrial y Comercio Exterior

7.1 CARENCIA DE NOVEDAD: Segun iz decision 486 de la Comunidad
Andina de Naciones, Arviculo 16 “Una invencién se considerard nueva cuando no
estd comprendida en el estado de la réenica. El estaco de (o téenica comprenderd todo lo

que haya sido accesible ai publico por una descripcicn escrita u oval, utilizacion,

entacion de la solicitud

comercializacién ¢ cualguier otro medio antes de Lo

P

de patente o, en su caso, de iz priovidad reconocida.”. A ix fecha de prioridad, 18 de

diciembre de 2006 ya era conocido, pues como se demostro, era parte del arte

anterior con base en el documento )i, una composicion de liberacién

sostenida en donde un

xS}

stancia fisiologicamente activa compuesta por un
peéptido  fisioldgicamente acrvo soluble en agua es dispersado en forma
sustancialmente uniforme #n una microcapsula compuesta por un polimero de

dcido léctico o una de sus sales, en donde uns sustancia fisiolégicamente activa

=

estd contenida en una cantidad de 15 a 35 % {peso,/peso) con respecto a las
microcdpsulas totales, v el pese molecular promedic zn peso (Mp) del polimero
de écido l4ctico 25 aproximadamente de 11.000 a aproximadamente 27.000;

sobre lo cual busca proteccion en el capitulo reivindicarorio.

1.2. CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 1o st iguiente: “Los bdises miembros otorgardn batentes
para las invenciones, sean de producto o procedimiento, en todes los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacion industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se demostré anteriorinente, en el capitule reivindicatorio se reclaman
Us0s y €stos Ne son apiicabies industrialmente porgue orimero no se obtiene un
producte © proceso; v segundc no es reproducible o repetible a escals

5

industrial. Por 1o tanto, el obiero de la presente invencion referido a los usos,

¥

equisito de (a aplicacion indus

no cumple con e

Carrera 13 Ne 11955, Of. 104 Tel (57152131213 -4520507: - 7
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2.8. Dado lo anterior, es posible deducir que la solicitud v 1o reivindicado no es objeto
de patentabilidad pues es contrario a lo que dicta {a Decision 486 de la Comunidad
Andina de Naciones, Ariicule 14.- “Los Paises Miembros otorgardn patentes para las
invenciones, sean de producto o de procedimiento, en tedos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion industrial.”.

La solicitud pretendida no cumple con dos de los tres requisitos de patentabilidad.

2.9.Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
ia presente oposicién v en consecuencia negar € registro a la solicitud de patente
titulada “UNA COMPOSICION DE LIBERACION SCSTENIDA QUE
COMPRENDE UN PEPTIDO FISIOLOGICAMENTE ACTIVO SOLUBLE
EN AGUA DISPERSADO UNIFORMEMENTE EN UNA
MICROCAPSULA", cuyos titulares son TAKEDA PHARMACEUTICAL
COMPANY LIMITED, solicitud Colombiana que aparecié publicada en la

Gaceta de la Propiedad Indusirial N° 618 dei 19 de julio de 2010.

3. PRUEBAS

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

como prueba en este asunto los siguientes:

e DIl: EP1048301 publicada el 02 de noviembre de 2000.

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 131213 - 6205021 - Fax. (5710612 19 79
' Fenail: negocios@op‘cimu1rrco.corn - WWW.OpHimum-co.com
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Derecho de la Competencia, Propiedad

Opti mum Industrial y Comercio Exterior

4. FUNDAMENTO DE DERECHO

Fundamento esta observacién en las normas legales siguientes:

4.1, Numeral 1 del ardiculo 586 del Codigo de Comercic.
4.2.  Ardculo 42 de la Decisién 486 de la Comision del Acuerdo de Cartagena.
4.3.  Enlas demas normas concordantes.

5. ANEXOS
Para los efectos correspondientes anexo al presente escrito los siguientes documentos:
I. Poder para actuar en el presente.

2. Documento que acredita al representante legal de GYNOPHARM S.A.S.

Recibe de caja del respectivo pago de tasa.

)

4. Copias de los documentos:

o DI.  EP104830t publicada el 02 de noviembre de 2000.

Carvera 13 Ne 119:85 Of. 104 Telx(571)2 13 12 13- 6205021 - Fax. (571)6 1219 79
E-mail: negocios@optimum-co.com - www. Sptimum-o.com
" Bogora Colombia
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Derecho de la Competencia, Propiedad

Optlmum Industrial y Comercio Exterior
6. NOTIFICACIONES

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.

Senor Superintendente,

Ww@@

ELIANA ISAURA MORENO BOHORQUEZ 5.7
C.C. 51'975.664 de Bogota
T.P.A. 83823 del CS. dela]. -

k . Carreral3 \1"11995 Of 104T 13'1213-6205021 - Fax. (571)6 1219 79
. : F mml negocios@optimume-co.com - www.optimum-o.com
Bogota Colombia



PODER ESPECIAL

Yo, LUIS PALACIOS ARAGON mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), 1dent1ﬁcado como aparece al pie de mi firma, quien en el
presente documento actGia en calidad de Representante Legal de la sociedad
GYNOPHARM S.A.S. sociedad legalmente constituida y domiciliada en la
ciudad de Barranquilla (Colombia), por ‘el presente documento otorgo a la
doctora ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio,
identificada como aparece al pie de su firma, con tarjeta profesional No. 83823
del C.S. de la J., poder especial, amplio y suficiente, para formular
oposiciones u observacmnes a la solicitud de patente No. 09 063.558, titulada
“COMPOSICION DE LIBERACION SOSTENIDA Y METODO PARA

PRODUCIRLA”, cuyo titular es TAKEDA PHARMACEUTICAL -

COMPANY LIMITED, publicada en la gaceta No. 618 del 19 de julio de 2010.

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 impugnar administrativa todo lo que fuere resuelto’ en el
expediente a que se hace expresa referencia en el presente poder, con todas 1d%
facultades generales y especificas que fuera requerido para ella.

De la misma manera, ademaés 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
demas facultades conferidas por la ley. 3 0 SEP ZUIU

Dado y Flrmad en Barranquilla (Colombia) alos ___ dias del mes de de

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51’975.664 de Bogota
T.P.A. 83823 del C.S. de 1a J.

{
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aparecen en el grezenie documento
30N suyas y que el contenido de!l mismo

es cierto.

BOGOTA, D.C.
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CERTIFICADO NACIONAL

CAMARA DE COMERCIO DE BARRANQUILLA

FECHA: 2010/09/29 HORA: 12:48:45

OPERACION: 03C360929069 PAGINA: 1
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS . '
EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA, CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:
CERTIVFEFTICA
Que por Escritura Publica ©No. 3,551 del 17 de Dic/bre de 1997,
otorgada en la Notaria 3a. de Barranquilla, inscrito(as) en esta
Camara de Comercio, el 18 de Dic/bre de 1997 bajo el No. 72,965 del
libro respectivo, fue constituida la sociedad---—--=-==————mmmc———-
anonima denominada GYNOPHARM S.A., ————————memmmm—mm e
CERTI# ICA
Que segUn Acta No. .22'del"29 dejAbril?dér2OJQpqorrespondiente a la
Asamblea de Accionistas en Barranquilla, inscrito(as) en esta
Cémara de Comercio, el 24 de Junio de 2010 bajo-el No. 160,098 del
libro respectivo, la soéiedad-antesfmehcionadaf+f—¥ ———————————————————
se transformo en porzﬁaéciones'simplifiéadé Qajo la denominacidén de
GYNOPHARM ~ S.A.S.-—=mmm oo Do
" CERTTITFICA o
Que dicha sociedad  ha sido reformada por las siguientes escrituras
y/o documentos privados:. ' : Jf; o .?ff:;’u
Numero aaaa/mm/dd Notdria No. Insc o Reg aaaa/mm/dd
532 1999/03/25 Notaria 3a. de Barranquilla 80,373 1999/04/13
22 2010/04/29 Asamblea de Accionistas en Ba 160,098 2010/06/24
25 2010/08/18 Asamblea de Accionistas en Ba 161,872 2010/08/30
CERTIVFTITCA
Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad
se rige por las siguientes disposiciones:
DENOMINACION O RAZON SOCIAL:
GYNOPHARM S.A. S . mmm e e e e e e
SIGLA:

w ook

- DOMICILIO PRINCIPAL: Barranquilla.

NIT No: 802.006.279-4.
MATRICULA MERCANTIL: 245,470.
CERTIUFICA
Direccion para notificaciones judiciales:
**x*% CONTINUA ***

TEL: 4258 255 + 2010/07/02

INPRESD POR LEGIS NT.



CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE BARRANQUILLA
FECHA: 2010/09/29 HORA: 12:48:45

OPERACION: 03C360929069 PAGINA: 2
AARKI AR KA IA A A AR R R A A A A A A A A AR AT A A A A A A AR A AR A A A A AR I A A A AAAAAAAAARAANA NN AR AN KR A KKK
CR 49 C No 80 - 125 OF 512.
De la ciudad de Barranquilla.
Correo electrdnico: mvenegas@gynopharm.com.co
Pagina Web:

CERTTIFTITCA
DURACION: El término de duracién de 1la sociedad se fijdé hasta el
16 de Dic/bre de 2087.

CERTIVFICA
OBJETO SOCIAL: E1 objeto de 1la sociedad es el ejercicio de todas
las actividades comerciales para: 1)La importacion, exportacion,
fabricacion, comercializacion, distribucion y venta de productos
farmaceuticos, higienicos; veterinarios e 1lmplementos medicos.
2)Cualquier otra - actividad 1licita, de comercio. relacionada con su

objeto social principal vy todo lo que se® relaciona con la
importacion de 1los ‘bienes 'y equipos necesarios para el desarrollo
de su objeto social. ':3)Tener la representacion en Colombia de

empresas o sociedades establecidas fuera del territorio colombiano,
cuyo objeto sea similar o complementario. En desarrollo de su
objeto social principal, la_sOCiedad podra adelantar y celebrar los
siguientes actos vy contratos: JA)Exportar e importar, agenciar,
distribuir, comercializar, comprar e} vender a comision o
consignacion o de cualquier otra forma o modalidad, toda clase de
equipos, aparatos, bienes al por mayor o al detal, y servicios
relacionados con su actividad. B)Gravar en cualgquier forma los
bienes de su propiedad muebles o inmuebles, dar en prenda los
primeros o hipotecar los segundos para garantizar obligaciones de
la sociedad. C)Constituir apoderados que le representen, asociarse
con otras companias de la misma o parecida naturaleza y en general
realizar toda clase de operaciones comerciales o civiles y ejecutar
o celebrar toda clase de contratos o actos del mismo orden, ya sean
industriales, comerciales o financieros encaminados a alcanzar los
fines que se proponen. D)Adquirir, enajenar, administrar, recibir o
dar en arrendatario o a cualguier titulo, toda clase de bienes
muebles e inmuebles. E)Intervenir ante terceros o ante los
accionistas mismos como acreedora o como deudora en toda clase de
*** CONTINUA ***
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CERTIFICADO NACIONAL

CAMARA DE COMERCIO DE BARRANQUILLA

FECHA: 2010/09/29 HORA: 12:48:45

OPERACION: 03C360929069 PAGINA: 3
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operaciones de credito, dando o recibiendo las garantias del caso,

cuando haya lugar a ellas; F)Efectuar cualquier clase de
operaciones de <credito activo o pasivo, tales como constituir
depositos, efectuar prestamos. Otorgar o recibir documentos
negociables, girar, aceptar, endosar, asegurar y negociar en
general titulos wvalores recibirlos en pago; G)Celebrar y ejecutar
en general todos los actos y contratos preparatorios,

complementarios o accesorios de todos los anteriores, los que se
relacionen con la existencia y funcionamiento de la sociedad, y los
que sean conducentes al buen logro de los fines sociales.-—————=—-—--
L,.CERTIHF I CA.
CAPITAL TI107 Nro AccionesT
Autorizado o » - L
$**********4’OOO’OOO"O_OO *********ﬁ**’:**.[},OO0,000 }*.f.%.*****f********llOOO
Suscrito R e eE M ! SH S
SHrEXKKKNXAKD 67D 646, 000 FHRKKXF KK X AFHKKD G770
Pagado _ ‘",:iW h“m:_¢hé§ }t Eta .: ;
$**********2,672,646:,’:000 ********ﬂﬁ*:kv:k*2,672,646 **%.:**************1,000
.- CERTIFICA e
ADMINISTRACION: La  soctedad ‘tendrd “les: siguientes organos de
direccidn y administracidn: Asamblea General de Accionistas y
Gerencia la cual serd asumida por wun Gerente vy un subgerente
gquienes tendrdn representacién legal de la sociedad. Son funciones
de la Asamblea General de Accionistas las siguientes entre otras:
Nombrar al GCerente vy a su suplente vy fijar los honorarios a que
tenga derecho; Autorizar al Gerente para suscribir actos vy
contratos en nombre de la sociedad, cuando(i) sean para adquirir,
enajenar, recibir o dar en arrendamiento o a cualquier otro titulo,
toda clase de bienes inmuebles de la sociedad o bienes muebles
diferentes a los productos comercializados ordinariamente por la

Valor Accidn

_*****************1,000

sociedad. e (ii) independiente de su objeto, supere en cuantia el
equivalente a 300 SMLMV (TRESCIENTOS SALARIOS MINIMOS MENSUALES '
- LEGALES VIGENTES). Las demads gque le correspondan conforme a la;lgyi~
0 a estos estatutos. El Gerente de la sociedad tiene a su cargqvla“ﬁ
administracién inmediata de la sociedad, asi como la representaéibhﬁv

*x% CONTINUA ***
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legal de 1la misma y en tal virtud le estédn asignadas las siguientes
funciones vy atribuciones entre otras: Llevar la representaciédn de
la entidad, tanto judicial como extrajudicialmente. Constituir,
para casos especiales, apoderados judiciales o extrajudiciales.

Celebrar los actos, operaciones vy contratos conducentes al buen
logro del objeto de la sociedad. Cuidar de la recaudacidn e
inversién de los fondos de la sociedad. Las demds que le

correspondan conforme a la ley vy a estos estatutos. El Gerente de
la Sociedad deberd contar con autorizacidén previa de la Asamblea
General de Accionistas, cuando pretenda suscribir en nombre de la
Sociedad (i) actos ¢ ~contratos: ' para adquirir, enajenar, recibir o
dar en arrendamiento “cualquier otro titulo, ‘toda clase de bienes
inmuebles de : socledad o?%%ienes muebles’ diferentes a los
productos comerci  ados ordinariamente porifla'sociedad, asi como
(ii) actos o contratos,:independiente “de:sh'objeto, que supere en
cuantia el equivalenter 1. 300 . SMLMV ATRESCGLENTOS SALARIOS MINIMOS
MENSUALES LEGALES  VIGENTES) . fc-tmm—miioo i

Que segun Acta No
la Junta Directiva

~la’ sociedad: GYNOPHARM
S.A.S. cuya parte pertinente se inscribié en esta Camara de
Comercio, el 06 de Nov/bre de 2003 bajo el No. 107,783 del libro
respectivo, fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Gerente General.
Palacios Aragon Luis Alberto CE.***x*x*x*x%%370 788

CERTIPFICA
Que segun Acta No. 49 del 03 de Marzo de 2008 correspondiente a la
Junta Directiva en Barranquilla, de la sociedad: GYNOPHARM S.A.S.
cuya parte pertinente se inscribié en esta Camara de Comercio, el
11 de Marzo de 2008 Dbajo el No. 138,342 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacidn
Suplente del Gerente.
Mcllajoli Centurion Andres Fernando : CE.**x*x*x*x%x%351 283

x%%x CONTINUA ***
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CERTTIUFICA
Que segun Acta No. 23 del 25 de Junio de 2010 correspondiente a la
Asamblea de Accionistas en Barranquilla, de la sociedad: GYNOPHARM
S.A.S. cuya parte pertinente se inscribidé en esta Camara de
Comercio, el 14 de Julio de 2010 Dbajo el No. 160,520 del libro
respectivo, fueron hechos 1los sigulientes nombramientos:

Cargo/Nombre Identificacidn
Revisor Fiscal.
DELOITTE &TOUCHE LTDA Ni.*****860,005,813

CERTTIVFICA
Que por Documento Privado del ;725 de ,Junio de 2010, otorgado en

Bogota, por DELOITTE;j&vVTOUCHE§1‘TDAd 'inscrito en esta Camara de
Comercio, el 14 .de’' Julio de ;2Q1O bajo elerb 160,524 del libro
respectivo, fueronvﬁechos los si@Uiéntes nombramiéntos:
Cargo/Nombre B OE '.Lf I Tar Identificacién

Designado: Revisor Fisbalerincipai' Fe e

Aguillon Rojas Sandra Milena | 1. LCC.xsrsx%47,436,442
Designado: Revisor Fiscal Suplente.[. AT

Prada Sanchez Nubia Marcela ! | LalCCL.***1,032,358,923

CERTIFICHA "7
Que segun Documento Privado de fecha 10 de Octubre del 2.000, ins-
crito en esta Camara de Comercio el 23 de Noviembre del 2.000 bajo
el No. 1.872 del 1libro repectivo, consta que el senor RUBEN MINSKI
GONTOVNIK C.C. No. 7.463.982, actuando como Presidente y represen-
tante legal de la sociedad GYNOPHARM S.A., otorga Poder Especial,
Amplio y Suficienta a KAREN JENNIFER FIGUEROA GARCIA C.C. No. 32.-
732.070, para gue en nombre y representacion de la sociedad suscri-
ba todas 1las declaraciones cambiarias a que esta obligada GYNOPHARM
S.A., en el giro normal de sus negocios y operaciones sociales.-----

CERTTIUFEFTICA

Que segun Documento Privado de fecha 10 de Octubre del 2.000, ‘ins- -
crito en esta Camara de Comercio el 12 de junio del 2.002, bajo el-..
2.164 del 1libro respectivo,consta que el senor JORGE CASTELLANOS
'MARTINEZ, identificado con C.C.N0.19.460.089,actuando como represen-. .
tante legal de la sociedad GYNOPHARM S.A, otorga Poder Especial;:Amf

*** CONTINUAR ***
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plio vy Suficiente a KAREN FIGUEROA GARCIA, identificada con la ce-
dula de <ciudadania No.32.732.070 de Barranquilla, mediante docu-
mento privado de octubre 10/2000, inscrito en la Camara de Comer-
cio de Barranquilla bajo el No.1.872 del 1libro respectivo, para
que en representacion de GYNOFARM S.A, suscriba las declaracio-
nes cambiarias a los que esta obligada GYNOFARM S.A. en el giro
ordinario de sus negocios y operaciones sociales.-=-———————=-—-—-—-——-
CERTIVFICA

Que por Escritura Piblica No. 2,404 del 28 de Mayo de 2009,
otorgada en la Notaria la. de Bogota cuya parte pertinente. se
inscribid en esta Camara .de ComeIC1o, el 02 de Julio de 2009 bajo
el No. 3,948 del libro: respectlvo,—f —————————— e
consta que el sefior LUIS ALBERTO. PALACIOS ARAGON con CE No.319788,

en su calidad de Representante :Legal de GYNOPHARM S.A. , manifesto
que confiere poder general, ampllo y suficiente a la Doctora ———————
CAROLINA MARIA ROMERO . - ‘CERON,, identificada con cedula de ciudadania
numero 52.352.190, ‘para que en nombre ‘de la sociedad GYNOPHARM -----
S.A., promueva vy -defienda los- 1ntereses de la sociedad judicial vy
extrajudicialmente; en, toda espec1e de gestlones y actuaciones ante
las autooridades administrativas o jurisdiccionales en especial ----
para: a) Recibir notificaciones de cualesquiera tipo de actos ------
emanados de las autoridades administrativas o judiciales. b) -----—-
Presentar recursos por la via administrativa o judicial, renunciar

a terminos, desistir, <conciliar, transigir vy modificar. ¢) Elevar
peticiones vy solicitar informacion a las autoridades -~-——=-~——-—————=
administrativas vy Jjurisdiccionales. d) Presentar demandas ante las

autoridades administrativas vy judiciales.-—~--------——--r——r—————————
CERTIFICA

Que en esta Camara de Comercio no aparecen inscripciones posteriores

de documentos referentes a reforma, disolucién, liquidacidén o

nombramientos de representantes legales de la expresada sociedad.
CERTIVFICA

Que su ultima Renovacidén fue el: 31 de Marzo de 2010.

La informacién sobre embargos de establecimiento se suministra en

Certificados de Matricula, 1la de contratos sujetos a registro, en

**%* CONTINUA ***
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Certificados Especiales.

CERTTIFTITCA
Que los actos de registro aqui certificados quedan en firme cinco
dias hébiles despues de la correspondiente inscripcidén, siempre
que, dentro de dicho término, no sean objeto de los recursos de
reposicién ante esta entidad, y/0o de apelacibén 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 & biologically active substance, a pro-
duction method thereof.

[Prior art]

[0002] Japanese Patent Unexamined Publication No. 97334/1995 discloses a sustained-release preparation com-
prising & 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, GB2234169, GB2234896, GB2257308 and EP626170A2 disclose
compositions based on a biodegradable polymsr 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 WO85/15767 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 sclved by the invention]

00057 To provide a novel cornposition that contains a biologically active substance at high contents, and that is
capable of controlling the ratz of its release.

'Means of solving the problems]

{0006) After extensive investigation aiming &t resolving the above problem, the present inventors found that when
the biclogically active substance is incorporated at high contents in the composition by allowing the biologically active
substance and the hydrexynaphthoic 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 controllable 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 Liologically active substance or salt thereof, a hydroxynaphttioic
acid or salt thereof, and & 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) a sustained-release composition according to term {2) above wherein the biologically active peptide is an LH-
RH derivative,

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

{5) a sustained-release composition according to term (1) above wharein the bicdegradable polymer is an o-
hydroxycarboxylic acid pclymer,

{6} a sustained-release composition according to term (5) above whersin the a-hydroxycarboxylic acid polymer is
a lactic acid-giycolic acid polymer, ‘

{7) a sustained-release composition according o 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 ic term {7) above wherein the content ratio of lactic acid and glycolic
acld is 100/6 mol%,

(9) a sustained-release composition according o term (6) above wheiein 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 accerding to term (3} above, wherein the LH-RH derivative is a peptide rep-
resented by the formilla:

3%

gES



15

20

25

30

35

40

45

50

55

EP 1 048 301 A1
5-o0x0-Pro-His-Tro-Ser-Tyr-Y-Leu-Arg-Pro-Z

wherein Y represents DLeu, DAla, DTrp, DSer{tBu), D2Nal or DHis(ImBzl); Z represents NH-CyHg or Gly-NHy,
(12) a sustained-release composition according tc term (6) above, wherein the termina! carboxy! group content of
the polymer is 50-90 micromol per unit mass (gram) of the polymer,
(18) 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 3to 4 fo 4 1o 3,
(14) a sustained-release composition according to iz (13) above, wherein the LH-RH derivative or salt thereof is
contained at 14% (w/w) to 24% (wiw), '
(15) a sustained-release composition according tc term (1) above, wherein the bioactive substance or salt thereof
is very slightly soluble in water or solutle 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) & method of producing the sustained-release composition according to term (17) above, comprising mixing
and dispersing a bioactive substance or sait thereof in an organic soivent solution containing a biodegradable pol-
ymer or salt thereof and hydroxynaphthoic acid or a salt thereof, and subsequently removing the organic solvent,
{18) a method of producing the sustained-releasa composition according o term (18) above, wherein the bicactive
substance or salt thereof is in the form of an acueous solution,
{20) a production methed according to term (17) above, wherein the salt of the bioactive substance is a salt with a
free base or acid,
{21) a pharmaceutical containing the sustained-release composition according to ierm (1) above,
(22) an agent for preventing or treating of prostatic cancer, prostatic hypertrophy, endometriosis, hysteromyoma,
metrofibroma, precocious puberty, dysmenoirhea, or breast cancer, or a contraceptive, containing the sustained-
release compesition according to term (8) above,
(23) a sustained-release composition containing the hydroxynaphthcate of 2 bioactive substance and a biedegrad-
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 bioactive 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 oaptide according to term (26) above, which is soluble in water or very
slightly soluble in water, and
{28} a sustained-release composition containing the hydroxynaphthoate of a bioactive paptids.

The present invention further provides:
{29) a sustainaed-release composition according tc term (28) above, wherein the content of the hydroxynaphthoic
acid or sait thereof is about 1 to about 7 mol, preferably about 1 to about 2 mol, per mol of the bioactive peptide or
saft 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 bioactive subsiance or sait theraof as an internal agueous phase
and a solution centaining 2 bicdegradable polymer and hydroxynaphthoic acid or a salt thereof as an ol phase, and
subsequently removing the solvent,
{81) a production method for the sustained-release composition according to term (17) above, comprising produc-
ing a W/O emulsion with a solution containing hydroxynaphthoic acid or a salt thereof as an internal aqueous phase
and a soluticn containing a bioactive substance or salt thereof and a biodegradatle polymer or salt thereof as an
oll phase, and subsequently removing the solverit.
{82} a production method for the sustained-release composition according to term (28) above, comprising mixing
and dissolving & bicactive peptide or sait thereof and hydroxynaphthoic acid or salt thereof, and subsequently
removing the solvent, and
{82) the production method for sustained-ralease compesition according to any ore of terms (30) through (32)
wherein the solvent removal method is water-in drying methed.

o008} Although the tiologically active substance used in the present invention ie not subject to limitation, as long
as it is sharmacologically useful, and it may be 2 non-peptids substance or a peptide substarce. The non-peptide sub-
stance includes an agonist, an antagonist, 2nd a substance having an enzyme inhibitory activity. The peptide substance
inctudes, for example, a biclegically active peptides, and particuiarly those having molscular weights of about 300 to

21




¢ |

70

20

30

40

50

A
g

EP 1048 301 At

about 40,000, preferably about 400 to about 30,000, and mo~s preferably abeit 300 to about 20,000 are preferred.
[00G9} Such biologically active peptides inciuice, for example, luteinizing hicrmene-releasing hormone (LH-RH),
insulin, somatostatin, growth hormones, growth hormena-reieasing hormons {GH-RH), prolactin, erythropoietin, adren-
ocorticotropic hormone, melanocyte-stimulaiing horvone, thyreid hormone-reieasing hormone, thyroid-stimulating hor-
mone, luteinizing hormoene, follicle-stimulating ho:mons:, vasopressin, oxytocin, calcitonin, gastrin, secretin,
pancreozymin, chelecystokinin, angioctensin, huiran oiscental lactogen, human chorionic gonadotropin, enkephaiin,
endorphin, kyotorphin, tuftsin, thymopoietin, thymasin, thyrmostimulin, thymic humoral factor, blood thymic factor, tumor
necrosis factor, colony-stimulating factor, motilir, daynarehin, bombesin, neurotensin, caerulein, bradykinin, atrial
natriuresis-increasing factor, nerve growth factor, cell growth factor, neurstrophic factor, endothelin-antagonistic pep-
tides, derivatives thereof, fragments of these peptides, and derivatives of such fragments.

{8010} The bioiogically active peptide used in the present invention may be as is, or may be a pharmacologically
acceptable salf.

{0011} Such salts include salts with inorganic acids (it may also be czlled 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, triflucroacetic acid) etc., when said biclogically active
peptide has a basic group such as an amino group.

{coi2] When said biologically active peptide has an acidic group stich as a carboxyl group, such salis include saits
with inorganic bases (it may also be called as incrganic free bases) (e.¢., 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 biclogically active peptide
may form a metal complex compound (e.g., copper complex, zinc complex).

{0013} Preferred examples of the acove-described biologically active peptide are LH-RH derivatives or salts thereof
that are effective ageinst sex hormone-dependent diseases such as prostatic cancer, prostatic hypertrophy, 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 Perspectives” {The Parthenon Publishing Group Ltd., published 1996}, Japa-
nese Patent Examined Publication No. 5031656/1991, Japanese Patent Unexamined Publication Nos. 101695/1991,
97334/1995 and 258460/1996, and elsewhere.

{0015} LH-RH derivaiives may be LH-RH agoniste or LH-RH antagonists; useful LH-RH antagonists include, for
example, biologically active peptides represented by general formuia [1):

X-D2Nal-D4CIPhe-D3Pal-Ser-A-B-Leu-C-Pro-DAlaNH,

IX represents N{4Hy-furoyl)Gly or NAc; A represents a residue selected from NMeTyr, Tyr, Aph{Atz) and NMeAph(Atz);
B represents a rasidue selected from DLys(Nic), DCY, Divs(AzagiyNic), DLys{AzaglyFur), DhArg(Et), DAph(Atz) and
DhCi; C represents Lys{Nisp), Arg or hArg(EL)] or satts ihereof.

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

5-ox0-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z
{Y represants a residue selected from DLey, DAla, D7ro, DSer{tBu), D2Nzl and DHis!ImBzl); Z represents NHy-CoHs,
Gly-NHo} or salts therecf. Peptices wherein Y is Dleu and Z is NH-CoHs, (i.e., a peptide represented by the formula: 5-
oxo-Pro-His-Trp-Ser-Tyr-Dleu-Arg-Pro-NH-ToHg) 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 abbraviations used herein are defined as follows:
Abbreviation Name

[0619]

N{aH,-furcyliGly  : N-tetrghydrofuroylglycine residue

NAc : N-zeetyl group

D2Nal 1 D-3-(2-naphthylialanine residue
D4CIPhe " §-3-{4-chioro)phenylzlanine residue
D3Pal : D-3-(3-pyridylalanine residue
MMeTyr : N-methyltyrosine residue

Aph(Aiz) : N-[5°-(3"-amino-1"H-1',2" 4'-triazotylyphenvlalanine residus
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NMeAph(Atz) : N-methyl-[5-(3"-amino-i'H-1",2 4-triazolyl)pheaylalanins residue
DLys(Nic) : D-(e-N-nicotirioyl)lysine residue
Deit : D-citrulline residue

DLys(AzaglyNic) : D-{azaglycylnicotinoyi)lysine residus
DLys(AzaglyFur) : D-(azaglycylfuranyl)lysine residue

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

DAph{Atz) : D-N-[5'-(8-amino-1'H-1',2' 4"-iriazoivl)iphenylalanine residue
DhCi : D-homocitrulline residue

Lys(Nisp) : (e-N-isopropyl)lysine residue

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

{00201 The abbreviations for amino acids are based on abbreviations specified by the IUPAC-IUB Commissicn on
Biochemical Nemenclature [European Journa! of Biochemistry, Vol. 138, pp. ©-37 (1984)] ot abbreviations in common
use in relevant fields. When an optical isomer may be present in amino acid, it is of the L-configuration, unless otherwise
stated.

{0021} The hydroxynaphthoic acid for the oresent 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 located at diiferent positions with respect to the carboxyl group located at positions 1 and 2 of the naph-
thalene ring. Any of these isomers 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 = - log;gKa, Ka represents acid dissociation con-
stant) be small. Preference is aiso given to isomers that are very slightly soluble in water.

{6022] lsomers that are soluble in alcehols (e.g., gthanol, methanoi) are preferrad. The term "soluble in alcohols,”
as used hersin, means that the solubility is not less than 10 g/l in mathanol, for example.

(0023} Regarding the pKa values of the above-described hydroxynaphthoic acid iserners, the only known value is
for 3-niydroxy-2-haphthoic acid (pKa = 2.708, Kagaku Binran Kisohen ||, Chemical Society of Japan, published Septem-
ber 25, 1968; 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-hydroxybernzoic acid are not less than 4, whereas the
nKa value of o-hydroxybenzoic acid {salicylic acid) (= 2.764) is extremely small. Of the abeve-mentioned 14 isomers,
those consisting of & naphthalene ring and & carboxyl group and a hydroxyl greup, beth bound to adjoining carbon
atorng of the ring, i.e., 3-hydroxy-2-naphthoic acid, 1-hydroxy-2-naphthoic acid, and 2-hydroxy-1-naphthoic acid are
therefore preferred. rurthermore, 3-hydroxy-2-naphthoic acid, which consiste of & naphthalene ring and & hydroxyl
group bound to the carbon at positicn 3 of the ring and 1 carboxy! group bound to the carbon at position 2 of the ring,
is preferred.

{0024} The hvdroxynaphthoic acid may be & salt. Salts include, for exarnpls, salts with inorganic bases (e.g., alkali
metals such as sodium and potassium, alkaline earth metals such as calciunt ard magnesium), organic bases (e.g.,
organic amines such as triethylamine, basic amino acids stch as arginine), and salts and complex salts with transition
metals {e.qg., zinc, iron, copper).

[6025] An example method of preparing the hy<roxynaphithoic acid salt of the bioactive substance of the present
inventior: is given below.

{1} A hydrated organic solvert salution of hydroxynaphthoic acid is passed through a weakly basic ion exchange
celumn fo adsorb the acid and saturate the column. The excess poriion cf the hydroxynaphthoic acid is then
removed through the hydrated organic soivent, efter which a hydrated orgaric solvent soluticn of the bioactive sub-
stance or salt thereof Is passed through thie columin to cause lon exchange; the solvent Is rsmoved from the effluent
obtained. Useful organic solvents in said hydrared organic solvent include alcohols (e.¢., methancl, ethanol), ace-
tonitrile, tetrahydrofuran, and dimethylformamide. Sofvent removal for salt precipitation is achieved using a com-
monly known method or & method based thereon. Examples of such methads include the method in which the
solvent is evaporated, with the degree of vacuum adjusted using a rotary evaporator eic.

(2) Through a weakly basic ion exchange column, previously subjected fo ion exchange to hydroxide ions, &
hydrated organic solvent soiution of the bioactive substance or salt thereof is passed, to convert the basic groups
to the hydroxide type. Hydroxynaphthoic acid i an amount not more than tha mclar equivalent is added to the efflu-
ent recovered, and dissolved, follewsd by eonceatration; the salt crecipiiztad is washed with water as necessary,
and dried.

{6025) Because the hydroxynaphthoic acid szl of a biozctive substance is very slightly soluble in water, although
also depending on the bioactive substance used, said salt itself of & bioactive pepfide, sxhibiting potential for sustained-
release, can be usad for g sustained-rejease preparatior: of a bioactive substancs, and can also be used to produce a
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sustained-release composition.

[0c27} Bicdegradable polymers used in the present invention include, for exarmple, polymers and copolymers that
have been synthesized from one or more kinds selected from o-hydroxymonacarboxyiic acids (e.g., glycolic acid, lactic
acid), hydroxydicarboxylic acids (e.g., malic acid), hydroxytricarboxylic acids (.g., citric acid) etc., and that have a free
carboxyl group, or mixtures thereof; poly-a-cyanoacrylic acid esters; polyamino acids (e.g., poly-g-benzyl-L-glutamic
acid); and maleic anhydride copolymers {e.g., styrene-maleic scid copolymers).

fo028]  The mode of monomer binding may be random, block, or graft. When the above-mentioned o-hydroxymono-
carboxylic acids, a-hydroxydicarboxylic acids, and a-nydrexyiricarboxylic acids have an optical active center in their
molecular structures, they may be of the D-, L- or DL-cenfiguration. Of these, lactic acid-glycolic acid polymers [herein-
after also referred to as poly(lactide-co-glycolide), pelyflactic acid-co-glycolic acid) or lactic acid-glycolic acid copoly-
mer; generically refer to lactic acid-glycolic acid homepolymers and copolymers, unless otherwise specified; lactic acid
homopoiymers are also referred to as lactic acid polvrner, polylactic acids, polylactides etc., and glycolic acid homopol-
ymers as glycolic acid polymers, polvglycolic acids, polyglycolides etc.], with preferenca given to poly{a-cyanoacrylic
esters) ete. 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.

{002¢} The biodegradable polymer may bz a salt. Salts include, for exampie, szlts with inorganic bases (¢.g., alkalt
metals such as sodium and patassium, alkeiine gzrth metals such as calcium and magnesium), organic bases (2.9.,
organic amines such as tristhylamine, basic amino acids such as arginine), and salts and complex salts with transition
metals (e.g., zinc, iron, copper).

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

{0031} The optical isomer ratic of iactic acid, one of the minimum repeat units for said lactic acid-glycolic acid pol-
yrrer is preferably between about 75/25 and zbout 25/75, as of the D-configuration/L-configuration ratio (mol/mol%).
Lactic acid-glycolic acid bolymers having a D-configuration/L-configuration ratio {mol/mel%) tetween about 60/40 and
about 3¢/70 are commonly used.

0032} The weight-average molecular weight of said lactic acid-glycelic acid polymer is normally about 3,000 to
about 100,000, preferably about 3,000 to about 60,000, more vreferebly about 3,000 to about 50,000, and still more
oreferabiy about 20,000 1o about 50,000

{00331 The degree of dispersion (weight-average molecular weight/number-average molecular weight) is normally
about 1.2 to about 4.0, more preferably ahout 1.5 to 3.5,

{00341 The free carboxy! group content of said factic acid-glycolic acid bolymer is preferably about 20 to about
1,000 umoi, more preferably about 40 to about 1,000 wnol, per unit mass {gram) of the polymer.

[0035] Weight-average molecular weight, number-average molecular weight and degree of dispersion, as dafined
harein, are polystyrene-based molecular weights and degree of dispersion determined by gel permeation chromatog-
raphy (GPC} with 15 polystyrenes as referance substances with weight-average molecular weights of 1,110,000,
707,000, 455,648, 354,000, 189,000, 156,055, 98,800, €8,437, 37,200, 17,109, 8,83, 5,870, 2,500, 1,303, and 504,
respectively. Measuremenis were taker using a high-speed GPC device (produced by Tose, 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 centent, es used herein, is defined to be obtained by the labeling method
{hereinafter referred to as "carboxyl group content as determined by the labsiing method"). Specific procedures for
determining this coritent in a polylactic acid are described telow. First, W mg of the polylactic acid is dissolved in 2 mi
of a 5 N hydrochloric acidfacetoniirile (viv = 4/96) mixiure; 2 mi of a 0.01 M solution of o-nitrophenylhydrazine hydro-
chloride {ONPH) (& N hydrochloric acid/acetoritrile/sthans! = 1.02/35/15) end 2 ! of 2 0.15 M solution of 1-ethyl-3-(3-
dimethylaminopropyl)-carbodiimide hydrochleride (pyridinalethanol = 4v/96v) ware added, followed by a reaction at
40°C for 30 minutes, after which the solvent is removad. Aftar water washing (4 times}, the residue is dissolved in 2 mi
of acetonitrile; 1 ml of a 0.5 mol/t ethanolic solution of potassium hydroxide is added, followed by & reaction at 80°C for
30 minutes. The reaction mixture is ciiuted with & 1.2 N aqueous solution of sodium hydroxide to Y ml; absorbance a
{/om) at 844 nm is determined, with a 1.5 N agueous solution of sodium hydroxide as centrol. Separately, with an ague-
ous solution of DL-laclic acid as referance, its free sarboxyl grovo content C meolitis determined by alkali titration. Taking
the abscrbance at 544 nm of the Di-lactic acid hydrazige preparad by the ONPH iabeling method as B (/cm), the molar
content of the free carboxy! groups par unit mass {graim; of the poiymer car be calcuiated using tha equation:

[COOH] imalig) = (AY CY/(WR)

{0037 Aithcugh saia carboxy! groug content can aiso be obtained by dissoiving the bindegradable polymer in atol-
x o iy X = h

uene-acetone-methans! mixes solvent, and thrating this solution for carboxy! groups with an alcohoiic soiution of potas-
sium hydrexide, with phenclpnthaigin as indicator (valus obizined by this msincd hereinafier referred to as "carboxy!
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group content as determined by the alkali tiiration method"), it is desivable thet quantitation be achieved by the labeling
method described above, since it is possible that the titration endpoint is made unclear as a resuft of competition of the
hydrolytic reaction of the polyester main chain cusing titration.

{0038] The decomposition/elimination rate of & bicdegradable polyrrier varies widely, depending on copolymer
composition, molecular weight or free carboxy! group content. However, drug release duration can be extended by low-
ering the glycolic acid ratio or increasing the molecuiar 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 carboxyl group content affects the rate of bioactive substance incorporation in the prepara-
tion, however, it must be above a given level. For this reeson, it is preferable, in obtaining a biodegradable potymer for
a sustained-release preparation of the iong 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-iactic 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 pmollg, more preferably about 50 o
about 90 pmol/g, be used.

{0039] Said "jactic acid-glycolic acid polymer" can be produced by, for example, the catalyst-free dehydration
polymerization condensation method {Japanese Patent Unexaminad Publication No. 28521/1986) from a lactic acid
and a glycolic acid, or ring-opening polymerization from & lactide and a cyclic diester compound such as glycolide by
means of a catalyst (Encyciopedic Handbook of Biomaterials and Bioengineering Part A: Materials, Volume 2, Marcel
Dekker, inc., 1995). Although the polymer obtained by the above-mentioned known methed of ring-opening polymeri-
zation does not always contain a free carboxy! group at une end, it can also be used after being modified to a polymer
having a given amount of carboxyl gicups per unit mase, by subjecting it to the hydrolvtic reaction described in EP-A-
0838525,

{00407 The above-described "lactic acid-glycolic acid polymer having a free carboxy! group at one end” can be pro-
duced, with no problem, by a commonly known method {e.qg., catalyst-free dehydration pelymerization condensation,
Japanese Patent Unexamined Publication No. 28521/198€), or by the method described below.

[6041} (1) First, in the presence of a hydroxymonocarboxylic acid derivative {e g., fert-butyl D-lactate, benzyl L-lac-
tate} with fis carboxyl group protected, or a hydroxydicarboxylic acid derivative (e.g., dibenzyl tartronate, di-tert-butyl 2-
hydroxyethylmalonate) with its carboxy! group protected, a cyclic ester compound is subjected o a polymerization reac-
tion using & polymetization catalyst.

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

{0043} Here, R for the ester is exemplified oy C..g alkyl grouns such as methy!, sthyl, r-gpropyl, isopropyl, n-butyl,
and tert-butyl, Cg g cycloalkyl groups such as cyclosenty! and cyclohexyl, Cg 10 ary! groups such as phenyl and a-naph-
thyl, and Cy.44 aralkyl groups such as phenyl-C4_; alky! groups such as benzyl and phenethyl, and a-naphthy!-C4_» alkyl
groups such as a-naphthylmethyl. Of these groups, teri-butyl groups, benzyl grouns stc. are preferred.

[0044] Said “cyclic ester compound” refers to a cyclic compound having af least one ester linkage in the ring
thereof. Specifically, such compounds include cyclic monoester compeunds (laciones) or cyclic diester compounds
(lactides).

{00451 Said "eyclic monoester compeund” is exernpiified by 4-memserad ving lactones (B-propiolactone,3-butyrol-
actone, $-isovalerolactone, 3-caprolactone, B-isccaprolactone, B-methyi-f-valerolacione etc.), 5-membered ring lac-
tones (y-butyrclactone, y-valerolactene etc.), 5-membered ring lactones (3-valerolactone etc.), 7-membered ring
{actones (e-caprolactone etc.), p-dicxanone, and 1.5-dioxepan-2-one.

{0046 Said “cyclic diester cormpound” is exemplified by the compounds represented by the formula:

0
0
1 P 2
R \< \\(
R,Z/ /r' \F{I
—0

{0047] Wherein R' and R®, whether identical or not, represent a hydrogen atem or & Cq_g alkyl group such as
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methyl, ethy!, n-propyl, isopropy!, n-butyl, or tert-butyl), with preference given to the lactides having a hydrogen atom for
R" and a methy! 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).

f0049] - Said "polymerizaticn catalyst” is exemplified by organic tin catalysts (e.g., tin octylate, di-n-butyltin ditaur-
ylate, tetraphenyitin), aluminum catalysts (e.g., tristhylaluminum), 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 cataiysts are preferred.

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

{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 approptiate solvent (e.g., benzene, toluene, xylene, decalin, dimethylformamide). Although polymerization
temperature is not fimited, 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 cartied 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, efc., polymerization
time is, for example, 10 minutes to 72 hours. After completion of the reaction, polymerization is terminated with an acid
{e.¢., hydrochloric acid, acetic anhydride, trifluoroacetic acid), with the reaction mixture dissolved in an appropriate sol-
vent (e.g., acetone, dichloromethane, chlorcform) if necessary, after which the mixture is mixed in a solvent that does
not dissolve the desired product (e.g., alcohol, water, ether, isopropy! ether) or otherwise precipitated, followed by the
isolation of a polymer having a protected carboxy! group at the w-end.

[0053} The method of polymerization of the present application employs hydroxycarboxylic acid derivatives (e.g.,
tert-butyl D-lactate, benzy! L-lactate) with a protecied carboxyl greup or hydroxydicarbexylic acid derivatives (e.g.,
dibenzy! 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, benzyl L-lactate) with a protected car-
boxyl group or hydroxydicarboxylic acid derivatives (e.g., dibenzy! tartronate, di-tert-butylL-2-hydroxyethylmalcnate)
with a protected carboxyl, as protonic chain transferring agents, it is possible to (D achieve molecular weight controf by
the composition of the starting materials, and to &) liberate the carboxyl group at the w-end of the biodegradable poly-
mer obtained, by a deprotecticn reaction after polymerization.

focss; {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 cbtained.

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

[0057} Such methods of reduction include, for example, catalytic reduction using catalyste (e.g., palladium carbon,
palladium black, piatinum oxidej, reduction using sodium in liguid ammonium, and reduction with dithiothreitol. When a
polymer having a protected caraoxy! groun at the w-end is subjected to catalytic reduction, for example, deprotection
can be achieved by adding palladium carbon to a soluticn of the polymer 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 decompeositicn include, for example, acid decomposition with inorganic acids (e.g.,
hydrogen fluoride, hydrogen bromide, hydrogen chloride), organic acids (e.g., trifluoroacatic acid, methanesulfonic acid,
trifluoromethanesulfonic acid), or mixtures thereof. Also, where necessary, a cation scavenger (e.g., anisole, phenof,
thioanisole} is added as appropriate. When a polymer having & carboxyl group protected with a tert-buty! group, at the
w-end. Is subjected to acid decomposition, for example, deprotection can be achieved by adding an appropriaie amount
of wrifiuoreacetic acic to a solution of the polymer in dichioromethane, xylene, toluene, or the like, or dissclving the pol-
ymer in trifluoroacetic acid, and stirring at room temperature for about 1 hour.

f6059] Preferably, said acid decomgosition is conducted just after the polymerization reaction; in this case, it can
serve as a polymerizaticn termination reaction.

{G05G]) Furthermore, by subjecting the polymer obtained by the above-described deprotecticn reaction to an acid
hyarolytic reaction as necessaiy. the weight-average molecular weight, number-average molecular weight or terminal
carboxy: 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 2 method based thereon.

{00611 A biodegradable polymer obtained as described above can be used as a base for producing a sustained-
release preparation.

(e43
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[0062] in addition, a polymer having a given free carboxyi group &t one snd ceh be produced by known production
methods {e.g., see Patent Puplication for WOg4/15587).
{0063} Also, a lactic acid-glycolic acid polymer with one end renderea & free carboxy! group by a chemical treatment
after ring-opening polymerization may be a commercial preduct of Boehringer Ingetheim KG, for example.
{0064} The biodegradable polymer may be a sal {salts of biodegradable polymers include, for example, the salts
mentioned above). Useful methods of their proauctlon irciude, for example, (a) the method in which a solution of the
above-described biodegradable polymer having & carboxyl group in an organic solvent, and an aqueous solution con-
taining the ions of inorganic bases (e.qg., alkali metals such as sodium and potassium, alkaline earth metals such as cal-
cium and magnesium) or organic bases (e.g., ctganic amines such as triethylamine, basic aminc 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 & weak acid sali {s.g. acetate, glycolate) of a base listed in (a) above is dissolved in a
solution of the above-described bicdegradabie nolymer having a carboxyl group in an organic solvent, after which the
polymer, now in the form of a salt, is isolated, and {c) the method irs which a weak acid salt (e.g. acetate, glycolate) or
oxide of a transition metal (e.g., zine, iron, copper) is mixed in a solution of the above-described bicdegradable polymer
having a carboxyl group in an organic sclvent, after which the polymer, now in the form of a salf, is isolated.
[0065] As a biodegradable poiymer for & sustained-release preparation of the long acting type (e.g., 6 months or
longer), the “lactic acid-glycolic acid pelymer having a free carboxyl group at one end" produced by the method
described above is preferred.
(0066} The ratio by weight cf the bioactive substance in the compesition of the present invention varies depending
on Kind of bicactive substance, desired pharmacolcgical effect, duration of effect, and other factors. In the case of z sus-
tained-releasa composition containing three compenents (bioactive substarce or salt theredf, hydroxynaphthoic acid or
salt thereof, and bicdegradable polymer or salt thereof), the ratio by weight of bicactive peptide or salt thereof, for exam-
pie, is about 6.001 to about 50% by weight, prefnrably 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 cf the three components. In the case
of a non-peptide bioactive substance or salt rhereof, the ratio is about 0.01 to 80% by waight, preferably about 0.1 to
50% by weight. When the hydroxynaphthoic acid salt of a bioactive substance is contained, similar ratios by weight are
applicabie. In the case of a sustained-release composition containing the szait of a bioactive peptide (referred to as (A)}
Wwith hydroxynaphtholic acid {referred to as (B)), the ratio by weight of (A} is normally about 5 to about 90% by weight,
nreferably about 10 to about 5% by weight, mcre preferably about 15 tc about 80% by weight, and stili more preferably
about 20 to about 80% by wsight, relative to the sum of the salt (A} with (B).
[00671 in the case of a sustained-release composition containing three components (bioactive substance or salt
thereof, hydroxynaphthoic acid or saft thereof, and bicdegradable polymer or saft thereof), the amount of hydroxynaph-
thoic acid or salt thereof formulated is preferably about 1/2 to about 2 mol, mere preferably about 3/4 to about 4/3 mol,
and still more preferably about 4/5 to about 6/5 maol, per mol of bioactive substance or salt thereof.
[0068]) Designing the composition of the present invention is hereinafter described for a sustained-release compo-
sitior: containing three components: basic bioactive substancs, hydroxynaphthoic acid, and biodegradable polymer. In
this case, the bioactive substance, as a base, and hydroxynaphthoic acid, as an acic, are concurrently present in the
compuositiors; whether they are formulated in the compaosition in the form of free configurations or salts, a dissociation
equilibrium for each component is preseant, in a hydrated state, orin the presence of a trace amount of water, at a point
during producticn of the composition. Becalse the salt formed by any hydroxynaphthoic acid, which is very slightly sol-
uble in watst, with a bioactive substance is assumed to be very slightly soluble in water, although the solubility also
depends on the characteristizs of said bloactive substance, its dissociation equilibriumn shifts toward the formation of a
salt very slightly scluble in water.
{00691 In preducing a composition having high contents of a hasic bicactive substance, it is desirable that most of
the bioactive substance be protonated to render it to 2 salt very slightly soluble in water as descriced above, judging
from the above-described dissociation eguilibrium. 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 bicactive substance or salt therecf.
joc7ol Next, the mechanisn of release of a bicactive substance included in & compasition is described below. in
the above-described formuia cornposition, the bisaciive substance is mostly protonated and present with a counter ior.
The counter icn is mainly hydroxynaphthoic acid (graferably hydroxynaphthoic acid). After the composition is adminis-
tered t¢ the fiving boay, its cligomers and monomers begin to be produced over time due to decomposition of the bio-
degradable polymer. When szid polymer is & lactic acid-glycolic acid polymer, the resulting oligomer (lactic acid-glycolic
acid cligomer) and menomer {lactic acid or glycelic acid) always has one carboxy! group, which can also serve as a
counter ion for the bioactive substarice. The biozctive substance is released without charge transfer, or inthe form of 2
salt with a counter ion; transferable counter lons include hydroxynaghthoic acids, lactic acid-glycoic acid oligomers (of
such molecular weights that transfsr is cossihle}, and monomers {lactic acid or glycolic acid), as described above.
mcm When a pluraiity of acids are corcurrenily present, salfs of stronger zcids are usually preferentially pro-
duced, although the ouicome ais¢ depends on thelr content ratio ing the pKa values of hydroxynaphthoic acids,
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3-hydroxy-2-naphthoic acid, for example, is known to have a pKa value of 2.708 (Kagaku Binran Kisohen If, Chemical
Society of Japan, published September 25, 1968). On the other hand, the pKa values of the carboxy! groups of lactic
acid-glycolic 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.F. Serjeant, 1981). Because the following data are applicable for the hydroxyl group and ester
linkage:

ApKa (OH) = -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 contributicn of the ester linkage closest o the dissociation group, as follows:

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

[0072] Because hydroxynaphthoic acids are therefore stronger acids than lactic acid (pKa = 3.86), glycolic acid
{pKa = 3.83), and lactic acid-glycolic acid oligomers, it is assumed that the hydroxynaphthoic acid salt of the bioactive
substance is preferentially produced in the above-described composition, the characteristics of the salt being assumed
to predominantly determine the nature of sustained-release of the bioactive substance from the composition. 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 bioactive 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
tons becomes predominant gradually; even if the hydroxynaphthoic acid disappears substantially from said "composi-
tion," stable bicactive substance release is achieved. The increased efficiency of bioactive substance incorporation for
production of 2 sustained-release composition, and the possibility of suppression of initial burst after administration of
the bicactive substance incorporated, can alse be explained.

[0074] The role of the hydroxynaphthoic acid ir the sustained-release composition containing the hydroxynaphthoic
acid 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 26 mg.

{0076} The term "very slightly soluble in water," as used herein, means that the ebove-described mass is not less
than 25 mg and not more than § 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.

{00771 Although the susiained-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 micrecapsules in the
case of sustained-release compositions containing biodegradable polymers). The term "microsphere,” as used herein,
is defined as an injeciable sphere that can be dispersed in solutions. lts shape can be confirmed by, for example, scan-
ning microscopy.

tModes of embodiment of the invention]
10078] Production methods for sustained-release compositions of the present invention, which contain a biologi-

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

{0679] In this method, an organic solvent solution ¢f the hydroxynaphthoic acid or & salt thereof and biodegradable
polymer or a salt thereof is prepared.
[oo&0] Said organic solvent is exemplified by halogenated hydrocarbons {e.g., dichloromethane, chloroform, dichio-
roethane, trichlorcethane, carbon tetrachioride), sthers (e.g., ethyl ether, isopropy! ether), fatty acid esters (e.g., ethyl
acetate, butyl acetate), aromatic hydrocarbons {¢.g., benzene, toluene, xylene}, alcohols (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 soivents, mixtures of halogenated hydrocarbons and alcohols
are preferred, with greater preference given to mixiures of dichloromethane and ethancl.
fooe] When the organic solvent used is & mixiure of dichloromethane and etharol, the ratic 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% (vAv),
and more preferably from about 0.1 to about 30% (V).
[oosz} 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 abcut 1 to about 60% by weight, and more preferably from about 2 to about 50% by weight.
100837 The hydroxynaghthoic 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 rnore preferably from about 0.5 to about 3% by weight.
{0084} The biologically active substanice or salt thereof is added to thus-obtained organic solvent solution contain-
ing a hydroxynaphtheic acid or salt thersof, and a biodegradable polymer, and dissolved or dispersed.
[0065] The thus-obtained organic solvent sclution containing & biologically active substance or salt thereof, a
hydroxynaphthoic acid or salt thereof, and a biodegradable polymer, is then added ic 2 water phase to form an C {oil
phase)/W (water phase) emulsion, after which ihe solveni is evaporated from the ol 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-
2rably from sbout § times to about 80,000 times, and more preferably from about 10 times to about 2,000 times, the oll
nhase volume.
100861 An emulsifier may be added 1o the above-descrived external water phase. Said emulsifier may be any one,
as long as it is capabiz of forming a stabie OAW amulsion. Such emulsifiers include, for example, anfonic surfactants
{e.g., sodium oleate, sodium stearate, sodium laury! sulfate), nonionic surfactants {¢.g., polvoxyethylene sorbitan fatty
acid esters (Tween 80, Tween 60, Atlas Powder Companyy}, polyoxyethylene cestor oil derivatives (s.g., HCO-60, HCG-
50, Nikko Chemicals)], polyvinylpyrrolidone, potyvinyl alcchol, carboxymethyl cellulose, lecithin, gelatin and hyaluronic
acid. These emulsifiars may be used singly or in combination. Regarding the concentration, it is preferable that they be
used over the range from about 0.01% o 10% by weight, preferably from about 0.05% to abotitt 5% by weight.
{00871 An osmotic pressure ragulator may be added to the above-described exiernal water phase. Said osmictic
pressure regulator may be any one, as long as it shows an osmotic pressure whan prepared &s an aqueous solution.
{00681 Said osmuotic prassure regulator is exemplified by polyhydric aicohols, monchydric alcohols, monosaccha-
rides, disaccharides, oligosaccharides, emine acids, and derivatives thereof.
60891 Useful polyhydric alcohols include, for example, dihydric alcchols such as glycerol, pentahydric alcohols
stich as arabitol, xylitol and adenitol, and hexahydric aicohols stuch as mannitel, sorbitel and duleitel. Of these alcohols,
hexavalent alcohols are preferred, with greater preference given to mannitol.
{0080} Usefui monohydric alcohcls include, for exampie, methanol, ethanc! end isopropyl alcohol, with preferance
givert to ethanol.
jogetl Useful monosaccharides include, for example, pentoses such as arabincss, xyiose, ribcse and 2-deoxyri-
bose, and hexoses sush as glucose, fructose, galactose, mannose, sorbose, rhamnose and fucose, with preference
given to pentoses.
{0092} Useful oligesaccharides inciude, for example, trisaccharides such as maitotriose and raffinose, and tetras-
accharides such as siachyose, with preference given to irisaccharides.

100931 Useful derivatives of monosaccheridss, disaccharides and cligosaccharides inciude, for example, giu-
cosaming, galactosamine, glucuronic acld and galacturonic acid.

16084} L se" f amine acids include, for example, glycing, leucine and argirine, with prefererice glven -arginine.
160s5} ese osmotic pressure regulators miay be used singly, or in combination.

[00286] Fhese osmotic pressure regulators are normally used at such concentrations that the external waier phase

esmotic pregsure is about 1/50 to about & fimes, preferably about 1/25 10 about 3 times, the physiclogical saline osmotic
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pressure.

{0097] Organic solvent removal can be achieved by commonly known metheds or methods based thereon. Such
methods include, for example, the method in which the organic solvent is evaporated undet normal or gradually reduced
pressure during stirring using a propelier stirrer, magretic 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 fike.

f0088]  The thus-obtained microspheres are centrifuged or filtered to sepzrate them, after which they are washed
with distilied water several times to remove the free biclogically active substance, hydroxynaphthoic acid, drug support,
emulsifier etc. adhering to the microsphere surface, than again dispersed in distilled water efc. and freeze-dried.
{0029] 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.q., 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 znd organic solvent from the microspheres. [t 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 termperature higher by about 30°C than the glass transition tem-
perature. Wher =z lactic acid-glycolic acid pclymer is used as the biodegradable polymer, in particular, it is preferable
that the microspheres be heated within the temperaiure range from the intermediate glass transition point to 2 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] Aithough it varies depending on the amount of microspheres and other factors, heating time is normally
alzout 12 heurs to about 168 hours, preferably about 24 hours to about 120 hours, and more prefzerably 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 includs, 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.

{ii) W/O/W method (1)

[0104] First, an organic sclvent sclution containing 2 biodegradable polymer or salt thereof is prepared.

{010£1 The concentration of the organic solvent and the blodegradable polymer or salt thereof are the same as
those described in paragraph (1) (i) above.

[0106] When mre than two kinds of solvents are used, the ratios of these solvents are the same as those
described in paragraph (1) (i) above. The biologically active substance or salt thereof is added to thus-obtained organic
solvent sclution containing the biodegradable polymer, then dissolved and dispersed.

[0107] Next, to the organic selvent solution {oil phase) of the biologically active substance and biodegradable pol-
ymet, a solution of a hydroxynaphthoic acid or salt thereof [this solvent exemplified by water, alcohols (e.g., methanol,
sthanol}, pyridine solution, dimethylacetamide solution etc.] is added. This mixture is emulsified by a known method
such as homogenization or sonication to form a W/0O emulsion.

[6108} The thus-obtained W/O emulsion containing 2 biologically active substance or salt thereof, hydroxynaph-
thoic acid or salt thereof, and & biodegradable polymer or salt thereof, is then added to a water phase to form a W (inter-
na! water phase)/O (oit phase)/W (external water phase) emulsion, after which the solvent Is avaporated from the oil
phase to yield microspheres. For this operation, the exiernal water phase vclums is normally chosen over the range
rom about 1 time to about 10,000 times, preferably from about 5 times to about 50,000 times, and more preferably from
about 19 fimes to about 2,000 times, the ol phase velume.

f01097  The above-described emuisifier and osmotic pressure regulater that may be added to the external water
phase, and the subsequent procedures are the same as those described in paragraph (I) (i} above.

(it} W/O/W rrethod (2)

0110} First, an crganic solvent soiution cordaining a hydroxynaphthoic acid and a biodegradable polymer is ore-
pared. Thus-cbiained 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 hydroxynaphthoic acid and an organic sclvent solu-
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tion containing a biodegradable polymer may be prepared separately, ana mixed (ngether to prepare the oil phase.
0112} The bicdegradable polyrner concentration in the organic solvent soition varies depending on the molecular
weight of bicdegradable polymer and the kind of organic solvent. For exampie, 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, &nd more preferably from about 2 to about 50% by weight.
[0113] Next, a seluticn of a biologically active substance or salt thereof {this sclvent exemplified by water, alcohols
{e.g., methanol, ethanol}] is prepared. Thus-obizined solution is called as interna! water phase. The concentration of
the biologically active substance is normally 0.001mg/mi to 10g/ml, preferably, ¢.img/mi to 5g/mi, more preferably,
10mg/ml to 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/C emuision.

{0114} For this operation, the oil phase volume is normaily chosen over the range from about 1 time to about 1,600
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.

10115] The viscosity of the w/o emulsion Is ncrmally chosan over the range from abeut 10 to about 1,0000 cp, pref-
erably from about 100 to about 5,00C cp, more preferably from about 500 o about 2,000 cp.

[0116] Thus-obtained w/0/ emulsion containing a biologically active substance or salt 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(oil
phase)/w{external water phase) emuision, 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 cver the range from about 1 time to
ahout 10,000 times, preferably from about 2 times o about 100 times, and more preferably from about 3 times to about
10 times, the interral weter phase volume.

{0117} The above-described emulsifier and osmotic pressure regulator that may be added to the external water
nhase, and the subseauent procedures are the sarmie as those described in paragraph (). (i) above.

{I') Phase separation method

19118] For produzing microspheres by this methed, & coacervating agent is added little by littie to the organic sol-
vent solution described in aqueous drying method paragraph (1) above, which contains a composition consisting of 2
biclegically active substance or salt thereof, hydrexynaphthoic acid or salt thereof and biodegradable polymer or salt
thereof, during stirring, to precipitate and sofidify 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 voluma.

j0119) Said coacervating agent rnay be any one, as long as it is a polymer, mineral cil or vegetable oil compound
that is miscible in the organic solvent, and that does not dissolve the salt complex of the biclogically active substance
with the hydroxynaphthoeic acid and biocompatible polymer. Specifically, useful coacervating agents include, for exam-
ple, siiicon oil, sesame cil, soybean oil, corn oi}, cotion seed oil, coconut oil, linsead oil, minaral 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 eic. other than the composition of the biologically active substance, hydroxynaphthoic
acid and bicdegradable polymer, foilewed by drying under reduced oressure. Alternatively, the microspheres are
washed in the same manner as in agueous drying method paragraph (1) (b above, then freeze-dried and thermally
dried.

{li} Spray drying method

{0121} For producing microspheres by this method, the organic solvent sciution described in agueous drying
method paragraph (1) above, which contains & composition consisting of a biologically active substance or salt thereof,
hydroxynaphthoic acid or salt therof and bivdegradable polymer or salt therec?, is sprayed via a nozzie into the drying
chamber of & spray drier to volatilize the organic solvent in tha fine droplets in a very short time, to yield microspheres.
Said nozzle is exernplified by the double-fluid nozzle, prassure nozzle and rotaty 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 (i} above. i

(0122] For a dosage form other than the anove-described microspheres, the organic solvent solution described in
aquesus drying rmethod paragraph {1} above, which contains a composition consisting of a biologically active substance
or safi thereof, hydroxynaphthcic acid or sait thereof ar.d biodegradable pelymer or sal thereof, may be dried by evep-
orating the organic solvent and water, while the dagree of vacuum is adjusted using a rotary evaporator or the like, fol-
lowed by milling with a jet mill or the like, to yield microparticles.

{01231 The millec microparticies may be then *reeze-dried and tharmally dried after being washed in the same
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manner as that described in aqueous drying method paragraph (1) for micresphere production.
[0124] The microspheres or microparticles thus oktained enable drug release corresponding to the rate of decom-
positicn of the biodegradable polymer or lactic acid-glycolic acid polymer used.

(V). Twe-step method

[0125; A biologically active substance or salt thereof is added to a soluiion 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 crganic solvent solution of the hydroxynaphthoic acid of the biologically active substance.

[0126] Sald organic sclvent is the same as those described in paregraph (1) (i) above. When nore than fwo kinds of
organic sclvents are used as a mixed solvent, the ratio of mixiure is the same as those described in paragraph (1) (i)
above.

[0127} Organic golvent 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 soivent is evaporated while the degree of vacuum is adjusted using a rotary
eveporator or the like.

jo128] The thus-obtained composition of a hydroxynaphthoic acid of the biologicaily active substance can be again
digsolved in an organic solvent to yield a sustained-release composition (micrespheras or microparticles).

[0128} 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, butyi acetate), and aromatic hydrocarbons {e.g., benzene, toluene, xylene). These solvents may be used in
mixtures ai appropriate retios. Of these solvents, halogenated hydrocarbons are preferred, with greater preference
given tc dichloromethane.

[0130} The crganic solvent solution containing the hydroxynaphthoic acid of the biologically active substance is
then added to a water phase to form an C (oil phase)/W (water phase) emulsion, after which the solvent is evaporated
irom the oil phase to yield microspheres. For this operation, the water phase volume is normally chosen over the range
from abeut 1 iime to about 10,000 times, praferably 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 osmiotic pressure reguletor, and the following step is the same as those described in par-
agraph (1) (i)

[0132] Organic solvent remaval can be achievad by commonly known methods or methods based thereon. Such
methods include, for example, the method in which the organic solvent is evaporated under normal or gradually reduced
pressure during stirring using a prepeller 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 saparate them, after which they are washed
with distilled water several times to remove the free biologically aciive substance, hydroxynaphthoic acid, emulsifier etc.
adhering to the microsphere surface, then again dispersed in distilled water etc. and freeze-dried.

{01341 o prevent mutua! aggregation of particles during the production process, an anticoagulant may be added.
Said anticoagulant is exemplified by water-soluble poiysaccharides such as mannitol, lactose, glucose and starches
{e.g, corn starch), amino acids such as glycine, 2nd proteins such as fibrin and collagen. Of these substances, manni-
tolis 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.

fot36] 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 hours, and more preferably about 48 hours
to about 8€ hours, after the microspheres reach a given temperature.

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

[0138]} Useful thermal drying metheds include, for exarnple, the method in which thermal drying is conducted in a
constant-temperaiure 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 rriicrospheres obtained are relatively uniformly spherical and undergo little resistance during adminis-
tration by injection so that neadle clogging is unlikely. Also, possible use of thin injection neadles mitigates patient pain
&t injection.

{V) One-step method

{9138} A biologically active substance or salt thersof is added to a solution of a hvdroxynaphthoic acid or salt
thereof in an organic solvent tc a weight ratio falling within the above-describad content range for biclogically active sub-
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stances, to yield an organic solvent solution oithe hydroxynaphthoic 2cid of the biclogically active substance, after
which a sustained-release preparation {microspheres or misroparﬁéles) is prepared.

[o140] Said organic solvent is the same as thoss dascribed in (1) {i). Whan more than two organic solvents are used
as mixed solvents, the ratio of mixture is as same 42 those described in {1} ().

[6141] The organic solvent solution containing the hydroxynaphtholc acid of the biologically active substance is
then added to a water phase to form an G (ol ce )W (water phase) emulsion, after which the solvent is evaporated
from the oil phase to yield microspheres. For this operaiion, the water phase volums is normally chosen over the range
from: about 1 time to about 10,000 times, preferzbly frorr about & times to about 5,000 times, and more preferably from
about 10 times fo about 2,000 times, the oil phase volume.

{0142} The above-described emulsifier and csmotic pressure regulator that may be added to the external water
phase, and the subsequent procedures are the same as those described in paragraph (V) above.

10143} The sustained-release composition of the present invention can be administered as such or in the form of
varicus desage forms prepared using It as a starting meterial, specifically as intramuscular, subcutaneous, visceral and
other injectable preparations er implant preparations, nasal, rectal, uterine znd 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] stc.

{0144] For example, the sustained-releass composition of the present invention can be prepared as injecteble prep-
arstions by suspending in water with a dispersing agent (e.g. surfactants such as Tween 80 and HGO-60, polysaccha-
rides such as sodium hyaluronate, carboxymethyl cellulnse and sodium alginate), a preservative (e.g., methyl paraben,
propyl paraben), an isotonizing agent (¢.9., sedium chloride, mannitol, sorbitel, gluccse, profine) ete. to vield an aque-
oug suspension, or by dispersing in a vegetable oil such as sesame oil or corn oil to yield an oily suspension, whereby
2 practically useful susteined-release injectable preparation is obtained.

{01453 When the sustained-release composition of the present invartion is used in the form of an injectable sus-
pension, its particle diameter is chosen over such a range that the reguirements concerning the degree of dispersion
and needle passage are mst. For example, the mean particle diameter normally ranges from about 0.1 to 300um, pref-
rably from about 0.5 to 150um;, and maore preferabiy from about 1 to 100pm.

148} The sustained-release composition of the present invention car be prepared as & sterile preparation by such
ethode in which the entive production process is aseptic, the method using gamma rays for sterilization, and the
method in which a praservative is added, whizh mathods are not to be construed as limitative.

[0147] Bacause of low toxicity, the sustained-relezse composition of the present invention can be used &s a safe
harmageutice! efe. in mammals (e.g., humans, bovines, swines, dogs, cats, mice, rats, rabbiis).

01483 Although varying widely depending on king, content and dosage form of ths active ingredient biclogically
active substance, and duration of release of ths biclogically active substance, target disease, subject animal species
and cther 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 ingradient biologiczlly active substance per administration can be
sreferably chosen as appropriaie 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 adult in the case of a 1-month relezse preparation.

[l
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{6149] The dose of the sustained-release composition per administration can he preferably chosen as appropriate -

over the range from about 0.056 mg to 50 mg/ky body weight, more preferably from about 0.1 mg to 30 mg/kg body
weight per adult.

10150] The frequency of adminisiration ¢an be chosen as appropriate, depending
of the active ingradient biolegically aciive substance, duration of release of tha hiolog

on kind, content and dosage form
gically active substance, target dis-
ease, subject animal speciss and other factors, &.g., once every several wasks, ona svery month or once every several
manths (e.g., 3 months, 4 months, 6 months).

[0151] The sustained-release composition of the present invention is useit, depending on the biclogically active
substance which is contained in the sustained-release cormposition, as an agent for treating or preventing various kinds
of diseases. When the biologically active subsiance is LH-RH derivatives, the sustained-releass composition of the
present invention is usefu! as an agent for treating or preventing of hormons-sependent diseases, especially sex hor-
mone-dependent diseases, such as sex honmona-dependent cancer {e.g. prostatic cancer, hysterocarcinoma, breast
cancer, hypophysoma, etc.), prostatic hypertronhy, endometriosie, hysteromyoma, precocious puberty, dysmenarrhes,
amenofrhea, premenstrual syndrome, multiiocuiar-ovary syndrome. Tha sustained-release composition of the present
invention is also useful for an anticonceptice agent. Whzn tha re-bound effect of zfier medication is used, the sustained-
release composition of the present inveniion is useful as an agent for treating or praventing of infroundity. Further, the
susisined-release composition of the presant in v s useful as an agent for treating or preventing of sex normone-
nondependent, but LH-RM sersitive benign o cacosthic naoplasm,
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[Examples]

[0152] The present invention is hereinafter described in rnore detail by means of ihe 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-DACIPhe-D3Pal-Ser-

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

and 685.2 mg of 3-hydroxy-2-naphthoic acid were dissolved in 15 ml 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 m! of
dichloromethane and poured in 400 ml of a 0.1% (w/w) aqueous solution of polyvinyi 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 tempetrature 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 85%, and the peptide A conient and 3-
hydroxy-2-naphthoic acid/peptide A molar rafio 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 dissolved in 10 mi of dichloromethane and poured in 1,000 mi of 2 0.1% (w/w) agueous solution
of polyviny! 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-naphtheic acid/peptide A molar ratio
in the microspheres were 54.3% and 6.15, respectively.

Example 3

{0156} 1,800 mg of the acetate cof 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 molecular weight 10,100, number-average
molecuiar weight 5,670, number-average molecular weight 3,720, as determined by terminal group quantitation, pro-
duced by Wake Pure Chemical Industries) were disscived in a mixture of 6 mi of dichloromethane and 0.2 mi of ethancl.
This solution was poured inte 800 m! of a 0.1% (w/w) aquecus solution of polyvinyl alcohol containing 5% mannito!, pre-
viously adjusted to 18°C, and stirred at 7,000 rpm using a turbine type homomixer to yield an O/W emulsion. This O/W
emulsion was stirred at room temperature for 3 hours {o volatilize the dichloromethane and ethanol and solidify the oil

;
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phase, foliowed by microsphere colflection at 2,060 rprn tising 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-
tected were again dispersed in 250 mg of manniiol ana a small amount of disiillac water, then freeze-dried, to yield a
powder. The recovery rate was 76%, the rate of veptide A inclusion in the imicrospheres was 84.6%, and the peptide A
content and 3-hydroxy-2-naphthoic acid/peptide A moler ratio in the microsoheres were 34.7% and 1.19, respectively.

Example 4

{0157} 1,900 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 mixiure of 6 ml of dichloromethane and 0.2 mi of eth-
anol. This solution was poured in 900 ml of a 0.1% (w/w) aqueous sclution of polyvinyl zicohoi containing 5% mannito!
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 rata of peptida A inclusion in the microspheres was 88.9%, and the pep-
tide & 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 sama manner as in Example 4, except that the lactic acid-glycolic acid
copolymer used in Example 4 was replaced with = lactic acid-glycolic acid copolymer having a lactic acid/giycolic acic
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 guantitation, and that the
ameunt of dichloromethane was changed ta 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

{0158} To & solution of 1,800 mg of the acetate of peptide A and 1.8 g of a lactic acid-glycolic acid copolymer (lactic
acidiglycolic acid = 50/60 (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 mi of dichloromethane. To this sclution, 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 mi of a 0.1% (w/w} aqueous solution of polyviny! alcohol containing 5% mannitol, previously
adjusted to 18°C, and stirred at 7,000 rpm using a turbine type homomixer to yield 2 W/O/W 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
inctusion in the microspheres was 81.2%, and the peptide A content and 3-hydroxy-2-naphthoic acid/peptide A molar
retio in the microspheres were 32.8% and 0.91, respectively.

Experimental Example 1

[0160] About 40 mg of the micrespheres obtained in each of Examples 1 and 2, or about 60 mg of the microspheres
obtained In each of Examples 3 through &, were dispersed in 0.5 mi of a dispersant {distilled water with 0.25 mg of car-
boxymethyl cellulose, 0.5 mg of Polysorbate 80, and 25 mg of mannitol, all dissolved therein), and subcutaneously
administered {o the backs of male SD rats st 8 to 10 weeks of age, using a 22G injection needle. After administratior,,
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 | 1 Week | 2Weeks | 3 Weeks | 4 Weeks
Example 1 73% 30% 11% 8% 6%
Example 2 | 85% 37% 9% 1%
Example3 | 70% 31% 14% 9%
Example 4 | 77% 29% 1% 10% 5%
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Table 1 {continued)

1Day | 1Week | 2v/eeks | 3 Wseks | 4 Weeks

Example 5 | 81% | 4% |  25% 17% 15%

{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 copolymar, 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 copelymer 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 micrespheres.

Example 7

[0162] A solution of C.8 g of the acetate of &-oxo-Pro-His-Trp-Ser-Tyr-Dieu-Leu-Arg-Pro-NH-CoHg (hersinafter
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 & DL-jactic acid polymer (weight-average molecular weight 36,000, number-average molecular weight 18,000, car-
boxyt group content based en labeling quantitation method 70.4 yumol/g) and 0.12 g of 3-hydroxy-2-naphthoic acid in a
mixed organic solvent of & mi of dichloromethane and 0.2 ml of ethanol, and this mixture was emulsified in 2 homoge-
nizer to yield a W/O emulsion. This W/O emulsion was injected to 800 ml of a 0.1% {w/w) aqueous soluticn of polyvinyl
alcohol (EG-40, produced by The Nippon Synthetic Chemical Industry), previously adjusted to 15°C, and stirred at
7,000 rpmi 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 solidify
the olt phase, after which the oil phase was sieved through a sieve of 75 um pore size, followed by centrifugation at
2,000 rpm for & minutes in a centrifuge (05PR-22, Hitachi, Ld.) to sediment microcapsules, which were collected. The
microcapstles were again dispersed in distilled water, then centrifuged, followed by washing free drug etc. and micro-
capsule coliection. The microcepsules were re-dispersad 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-hydrexy-2-naphthoic acid content being 21.3% and 2.96%, respectively. The inclusicn 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 &

[0163] A solution of 1.2 g of the acetate of peptide B in 1.2 ml of distilled water was mixed with a solution of 4.62 g
of a DL -lactic acid polymer (waight-average molecular weight 25,200, number-average molecular weight 12,800, car-
boxyl group content based on labeling guantitation method 62.5 umol/g) and 0.18 g of 3-hydroxy-2-naphthoic acid in 2
mixed organic solvent of 7.5 m! of dichicromethane and 0.45 mi of ethanol, and this mixture was emulsified in a homog-
enizer to yield a W/Q emulsion. This W/O emulsion was then injected to 1,200 ml of a 0.1% (w/w) aqueous solution of
polyvinyl alcohoi (EG-40, produced by The Nippon Synthetic Chemical Industry), previously adjusted to 15°C, and
stirred at 7,060 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 voiatilize or diffuse in the external aqueous phase the dichloromethane and ethanol, to
solidify 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 & centrifuge (05PR-22, Hitachi, Ltd.) to sediment microcapsules, which were callected.
The microcapsules were again dispersed in distilled water, then centrifuged, followsd by washing free drug stc. 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 @

[0164] A microcapsule powder was obtained in the same manner as in Example 8, except that the DL-lactic acid
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poiymer described in Example 8 was replacec with enother DL-lactic acid nalymat iweighi-average molecular weight
28,800, number-average melecular weight 14,800, carboxy! group contert based or ‘abeling 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-hydruxy-2-naphthoic acid content being 20.8% and 2.78%, respectively. The
inclusion efficiencies as determined by dividing tresa actual contents by thz respectiva charge contents were 103.4%
for peptide B and 82.7% for 3-hydroxy-2-napiithoin acid.

Comparative Exampie 1

{0165] A solution of 1.2 ¢ of the acetate of papiide B in 1.2 mi of distilied water was mixed with a solution of 4.8 ¢
of the same DL -lactic acid polymer as of Exarngie 9 in 7.2 i of dichloremethane, and this mixture was injected to 1,200
mi of a 0.1% (w/w} aqueous solution of polyviny! alcchal (EG-40, produced by The Nippon Synthstic Cherical Indus-
try), previously adjusted to 15°C, and stirred af 7,000 rpm uging a turbine type homomixer to yield & W/O/W emulsion.
This W/O/MW emulsion was treated in the same manner ag in Example 8 to yield a microcapsuie 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 eificiency as determined by dividing these actual content by the
chiarge content was €0.6%, 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.

Zxample 10

{0166} A solution of 1.00 g of the acetats of paptide B in 1.00 mil of distilled water was mixed with a solution of 3.85
g of a DL-lactic acid polymer {weight-average moiecular weight 49,500, number-average molecular weight 17,500, car-
boxy! group content based on labeling guentitetion method 45.9 umol/g) 2nd 0.15 g of 3-hydroxy-2-naphthoic acid in a
mixed organic solvent of 7.5 mi of dichloromethane and 0.4 ml of ethanol, and this mixture was emulsified in 2 homog-
enizer to yield a W/C 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 pelyviny! alcohol and the ameount of mannitol added were changed to
1,600 mi 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 respectiva chargs contenis were 90.1% for peptide B and 20.1% for 3-hydroxy-2-naphthoic

acid.
Example 11

10167} A solution of 1.202 g of the acetate of peptide B in 1.20 mi of distilled waier was mixed with a solution of
4.€13 g of a Dl-actic acid polymer (weighi-average molecular weight 19,900, number-average molecular weight
10,700, carboxy! group content based on labeling quantitation method 104.6 wmol/g) and 0.178 g of 3-hydroxy-2-naph-
thoic acid in & mixed orgar.ic solvent of 7.5 mi of dichloromethane and 0.45 ml of ethanol, and this mixture was emulsi-
fied in a homogenizer to yield a W/O emuision. This W/O emulgion was then treated in the same manner as in Example
8, except that the amouni of mannitol added was 0.303 g, to yield 2 micrccapsule powder. The microcapsule mass
recovery rate as determined by subtracting the amount of manniiol added was 61.4%, the microcapsule peptide B con-
tent and 3-hydroxy-2-naphthoic acid cortent baing 15.83% and 2.23%, respectively. The inclusion efficiencies as deter-
mined by dividing these actual contents by the resgectiva charge contents were 77.75% for peptide B and 75.05% for
3-hydroxy-2-naphthoic acid, )

Exampie 12

{0168} A solution of 1.00 g of the acetate of pentide B in 1.00 mi of distilled water was mixed with a solution of 2.85
g of a DL-factic acid poiyrer (weight-average rolecular weight 26,900, number-avarage molecular weight 7,100, car-
hoxy! group content based on labeling quantitatior: methad 98.2 umol/g} and ©.15 g of 3-hydroxy-2-naphthoic acid in &
mixed organic solvent of 5.5 m! of dichloromethane and 6.35 ml of ethariol, and this mixture was emulsified in a homog-
enizer 10 vield 2 W/O emuisien. This W/O emu'sisn was then treated in the same manrner as in Example 7 to yield a
microcapsule powder. The microcapsule mass recovery rate was 48.8%, the microcapsule pepiide B content and 3-
hydroxy-2-naphthoic acid content being 21.31% and 2.95%, respectively. The inciusicr: 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 pestide 211 1.00 mil of distillad water was mixed with a solution of 4.00
g of the same DL-lactic acid polymer as of Examaie 12 i 5

: &l of dichloromathane, end this mixture was emulsified in
a homogenizer to yield a W/O emulsion. This W/3 emuisior. was then treated in the same manner as in Example 7 to
vield a microcapsiude powder. The microcapsule mass recovery rate was 48.7%, the microcapsule peptide B content
being 11.41%. The inclusion efficiency as determinad by dividing this actual conteni by tha charge content was 57.1%,
a rate much lower than that obtained in Exampie i2. i is thevefore evident that peptide B inclusion efficiency was
increased by the addition of 3-hydroxy-2-naphthoic acid.

Example 13

o170} A solution of 88.2 ¢ of a DL-lactic acid polymer (weight-average moiscular weight 30,600, number-average
molecuiar weight 14,400, carboxyl group content based on labeling guantitation method 863.0 pmol/g) in 115.3 g of
dichioromethane was mixed with a solution of 3.45 g of 3-hydroxy-2-naphthoic acid in & 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 crganic solvent solution,
224 g was weighed out and mixed with an agueous solution of 22.3 g of the acetate of peptide B in 20 mi of distilled
water, previcusly warmed to 44.9°C, followed by 5 minutes of stirring, to yield a crude emulsion, which was then emul-
sified at 10,000 rpm for 5 minutes in a homogerizer to yield 2 W/O emulsion. This W/O emulsion was then cooled to
16.3°C, and injected to 20 liters of a 0.1% (w/w) aqueous solution of polyviny! aicohol (EG-40, produced by The Nippon

" Synthetic Chemical Industry), previously adjusted to 15°C, over a 5-minute period, and stirred at 7,600 rpm using HOM-

OMIC LINE FLOW {produced by Tokushu Kika) to vield & W/O/W emulsion. This W/OMW emulsion was stirred at 15°C
for 3 hours to volatilize or diffuse in the externa! aqueous phase the dichioromethang and ethanol, to solidify the oil
phase, after which the oli phase was sieved through a sieve of 75 um pere size, foliowed by centrifugation at 2,000 rpm
in a centrifuge (H-6008, 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 pcre size, fellowed by freeze drying, to vield a powder. The microcapsule mass recovery rate as determined by sub-
tracting the amount of mannitol added was 66.5%, the microcapsule peptide B cortent and 3-hydroxy-2-naphthoic acid
content being 22.3% ana 2.88%, 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-naphthioic acid.

Experimental Example 2

[0171} A dispersion of about 45 mg of microcapsules as described in Example 8 in 0.3 m! of & dispersant (distilled
water containing C.15 mg of carboxymethyl cefiulose, 0.3 mg of polysorbate 80, and 15 mg of mannitol al! 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 killad, 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 initial contents, and the praperty profiles of the DL-iactic acid polymer used are shown in Table
2.

£y
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Table 2
Characteristics of the Microcapsule DL-Lactic Acic Foiy-
mer 2escribed in Example 8
Mw (Da) 25,200
{COOH] {umolig polymar) €62.5
Retention rate:
Peptide B 3-Hydroxy-2-naphthoic
acid
1 day 83.1% 91.0%
2 weeks 84.2% 54.1%
4 weeks 75.7% 34.5%
8 weeks 63.0% 51%
12 weeks 46.9% 0.0%
18 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 bicactive substance
retention rats of not less than 90% at 1 day after administration, despite the high bicactive substance content. it is there-
fore evident that 3-hydroxy-2-naphthoic acid is effective not only in allowing bivactive substance incorporation at high
contents in sustained-release preparations, but alse 'n very well suppressing initial burst of bioactive substances. This
microcapsule is capable of releasing a bioactive substance at a constant rate ovar a very long period of time. In addi-
tion, afthough 3-hydroxy-2-naphthoic acid has completely been eliminated from the microcapsule after 12 weeks, the
same bicactive substance release rate is rmaintained, demonstrating efficacy as z sustained-release preparation.

Experimental Example 3

10173] After microcapsules es obtained in Exarples 7 and 9-12 and Comparative Example 1 were administerad
and recovered in the same manrer as in Experimental Example 2, peptide B therein was quaniified. The retention rates
as determined by dividing the assay values by the respectiva initial contents, and the proparty profiles of the DL-lactic
acid polymer usead are shown in Table 3.

-y
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Table §
Characteristics of the DL-Lactic Acid Polymers:
Example 7 Example ¢ | Example 10 | Exampie 71 | Example 12 | Comparative
Example 1
Mw {Da)
38,000 28,800 43,500 18,900 25,800 28,800
[COOH] (umol/g
polymer)
70.4 78.1 45.9 104.6 98.2 78.1
Retention raie
1 day 92.8% 84.6% 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 52.2% L 28.0%
20 weeks (not determined; ; 22.9%
} 24 weeks 11.6% ! ‘
g 28 weeks 4.1% ; E !
{0174} As seen in Tabies 2 and 3, the microcapsules described in Examples 7 through 12 show dramatically higher

retention raies of about 90% or higher at 1 day after administration, as compared with Comparative Exampie 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 microcapsules described in Examples 7 through 9, in particular, demonstrate that when DL-lac-
tic acids with weight-average miolecular weights of abotit 20,000 to about 50,000, and carboxy! group contents f about
£0 10 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
01753 After the microcapsule obtained in Exampie 7 was subcutaneously administered to rats by the method
i L p ¥

described in Experimental Example 2, blood was co'lected, and serum peptide B and testosterone concertrations were
determined. The resuits are shown in Table 4.

Table 4
12 weeks | 18 weeks | 24 weeks | 26 weeks | 28 weeks
Peptide B (ng/ri; 110 1.65 1.46 2.73 1.30
Testosterone {ng/ml} 0.8 0.45 0.68 i 0.41 0.71

jo176} As seen in Teble 4, the blood bioactive substance concentration was kepi at constant levels until 28 weeks
after adrninistration, meaning that the bioactive substance was continucusly released from the microcapsule over a 28-
week period. [t was shown that the pharmacoiogically active testosterone concentration was constantly suppressed
below rormal levels during thai period, and that the bioactive substance was stably present in, and reieased from, the
microcapstile over & long period of time, without lasing its activity, even when 3-hydrexy-2-naphthoic acid was contained
in the preparation.
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Example 14

{0177} A 0.5 N aqueous solution of sodiurn hydroxide/methanol mixture {v/v = 1/5) was passed through a strongly
basic ion exchange column (SeP-Fak Flus G Sartridge, produced by WATERS) to efiminate chloride ions. After the
effluent became non-responsive to the addition of a silver niirate solution acidified with nitric acid to show white turbidity,
a water/methanol mixture (v/v = 1/5) was passed to eliminate the excess alkali. Aiter confirmation of effluent neutrality,
18.8 mg of the acetate of peptide B was dissolved in 2 ml of & water/methanol mixture (Vv = 1/5) and passed through
a column pretreated as described above. This effluent and another zffluent resulting from passage of 6 mi of the mixture
alone were combined; this mixture was mixed with & solution of 5.91 mg of 3-hydroxy-2-naphthoic acid in 1 mi of a
water/methanol mixture (v/v = 1/5), followed by conceniration using a rotary evaporator. Upon white turbidity formation
in the mixture, 2 m! 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 4.08 mg of the 3-hydroxy-2-nephthoic acid salt of peptide B.

[6178} 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 6.2 um filter and guantified by HPLC. The peptide B and 3-hydroxy-2-naphthoic acid con-
centrations were 2.37 ¢/l and 0.751 g/l, respactively. The salt partislly 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, rot
more than 1/100 lower than the water solubility, not less than 1,000 g/l, of the acatate of peptide B. This demonstrates
that the 3-hydroxy-2-naphthoic acid sait of peptide B can be used as a peptide B sustzined-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 controliing the rate of its release.

Claims

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

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

12

a sustained-release composition according to claim 2 wherein the biologically active peptide is an LH-RH deriva-
tive.

4. & sustained-releass composition according to claim 1 wherein the hydroxynaphtheic acid is 3-hydroxy-2-naphthoic
acid.

o

a sustained-release comoosition according to claim 1 wherein the biodegradable polymer is an a-hydroxycarboxy-
fic acid polymer.

o

a sustained-release composition according to claim 5 above wherein tne a-hydroxycarboxylic acid polymer is a lac-
tic acid-glycolic acid polymer.

7. = sustained-release compositicn according to claim 6 wherein the content ratio of lactic acid and glycolic acid is
100/C to 40/8C rmol%.

8. a sustained-release composition according to claim 7 wherein the content ratic of lactic acid and glycolic acid is
300/0 moi%.

[4&]

2 sustained-release cemposition according to claim 8 wherein the waight-average molecuiar weight of the polymer
is about 3,000 to abcut 100,000. :

10. a sustained-release comoosition according to clain: 9 whersin the weight-average melecular weight of the polymer
isw about 20,000 o about 50,000,

1. asustained-release composition according o clafm 3, wherein the LiH-RH derivative is a peptide repesented by the

™
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formula:
5-0xo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z
wherein Y represents Dleu, DAla, DTrp, DSer(tBu), D2Nal or DHis(ImBz!); Z represents NH-CoHg or Gly-NH,,

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 1o 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% (wiw) to 24% (wiw).

. & sustained-release composition according to claim 1, wherein the bioactive substance or salt thereof is very

slightly soluble in water or soluble in water.
a sustained-release compositicn 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

& 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 subsiance
or salt thereof is in the form of an aqueous solutior.

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

& pharmaceutical containing the sustained-release composition according to claim 1.

an agent for preventing or treating of prostaiic cancer, prostatic hypertrophy, endometriosis, hysteromyoma,

metrofibroma, precocious puberty, dysmenorrhea, or breast cancer, or a contracegtive, containing the sustained-
release composition acco-ding to claim 3.

. a sustained-release composltion containing the hydroxynaphthoate of & bioactive substance and a biodegradable

polymer or salt thereof.

- amethod of suppressing bicactive substance infiial burst from a sustained-release composition, comprising using

hydroxynaphthoic acid or 2 salt thereof.

a method of increasing the efficiency of bioactive subsiance inclusion in a sustained-release composition, cornpris-
ing using hydroxynaphthoic acid or 2 salt therecf.

2. a hydroxynaphthoate of & bicactive peptide.

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

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