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1. Me reflero a mi solicitud de patente del caso lShreferenaa de 12 de

Noviembre de 2002. 9 oy A'V' 'K‘ SM 1 %"‘0 . oo

2. I’ttentament?tA;q permito presentar a ese Despacho nuevas
paginas 36, 37, 38, 39, 40, 41 y 42 de las relvindicaclones para

reemplazar aquellas presentadas inicialmente, en las cuales se han
realizado las siguientes modificaclones: '

{(a) Debidamente autorizado por mi representado se han
cancelado las reivindicaciones 10 y 11 dirigidas a proteger el

uso".

(b) Las relvindicaciones restantes 1 a 9 han sido re-organizadas
en ocho (8) reivindicaciones de la siguiente manera:

REIVINDICACION SUSTENTO
NUEVA

1 1

2 5

3 Parte de la 6, pdgina
13 de la descripcion.

4 7

5 8

6 9

7 2




(c)

Es necesario llamar la atencién al hecho de que Ila
relvindicaclon 3 (original) corresponde a la nueva
reivindicacién 24, que me permito exponer a continuacion; y

Se han Incluido 26 nuevas relvindicaciones renumeradas
como nuevas reivindicaciones 9 a 34, dirigidas a proteger
una formulacidn farmacéutica en suspension acuosa
preferida en la presente Invencion. El sustento para estas
nuevas reivindicaciones se encuentra claramente establecido
en las paginas 14 a 20 de la descripcién. Particularmente, la
nueva reivindicacion 24 tiene su sustento a partir de la
relvindicacién 3 presentada originaimente.

Sobre, este particular, atentamente me permito manifestar a ese
Despacho que las modificaclones propuestas no amplian de manera

alguna el alcance de la presente invencidn, toda vez que las mismas

solamente obedecen a la proteccién especifica de realizaciones preferidas

de la invencidn para las formulaciones relvindicadas, las cuales tienen su

sustento en la descripcion y en las reivindicaciones originales, como se

demostré anteriormente.

3. Anexos:

(a)

(b)

(c)

Recibo No. 04-81.459, expedido por la Superintendencia de
Industria y Comerclo, que acredita el pago de la tasa de las
modificaciones;

Copia de las paginas 36, 37, 38, 39, 40, 41 y 42 de las
relvindicaclones que reemplazan las originaimente
presentadas, en las cuales se han realizado Ilas
modificaciones expuestas anteriormente; y

Formulario unico de correcciones y modificaclones.




4, En vista de lo anterlor, ruego a Usted tomar atenta nota y proceder '
de conformidad.
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FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES.

2000-10
@ SOLICITUD DE:
] |:| Correccion de Error Material. D Moadiflcacién a una Solicitud.
@ ”pm:bOIIPANY. socledades p-lﬂ'lzﬂ y organizadas IDENTIFICACION
da conformidad con les leyes de Halla y el Estado de
Delaware, U.S.A.
SOLICITANTE Direccién: Via Robert Koch, 1.2., 1-20152 Mian, | CC.[ ]  NIT[T]
italla y 301 Henrietta Sreet, Kalamazoo, Michigan
49001,Estados Unidos de América. ce[] o[ ]
Teléfono: 3 264270 6 060701
E-ma.ll. Jicco@lloredacamacho.com Nimero
Domicllio: pan, italla y Kalamazoo, Estado de
Mfichionn Egtace inicd 48 4 an
: TIFICACION
® Nombre: 5| |cia LLOREDA RICAURTE IDENTIFICACIO

c. NIT
REPRESENTANTE | Direccién: Calle 72 No. 5-83 Piso 5°, Bogota - cc |:| D
OAP DERADO | Colombia ce[] ow []

Teléfono: 3 264270 Fax: 2 126426

Nimero 39,680,713 TP 53.215
E-mail: Jlicco@lloredacamacho.com

@ Namero de expediente:
02-102.352

@ Descripcién de la correccién o modificacion solicitada modificacion al capitulo relvindicatorio.

@ Comprobante de pago No. 04-81.458 Fecha 14 de Octubre de 2004

@ Anexos:

O Comprobante de pago de la tasa.

Poderes, si fuere el caso.
] certificado de existencia y representacion legal de las partes, cuando sean personas juridicas.

®

NOMBRE ALICIA LLOREDA RICAURTE FIRMA,
C.C. 39.880.713 T.P. 53.215

Instrucclones para el dlliganciamiento del prasente formulario, ver reverso de esta pagina.
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36

REIVINDICACIONES
1. Una formulacién en suspensién acuosa farmacéutica para
su administracién parenteral que tiene un pH

sustancialmente estabilizado que comprende un compuesto

biol6gicamente activo y wuna conég;tracién efectiva de;:>

control del pH de L-metionina. [
Iy
Ty I \ ’
2. Una formulacién farmacéutica de acuerdo con la

reivindicacién 1, caracterizada porque la concentracién
efectiva de control del pH de L-metionina esti comprendida

entre aproximadameEEé 0,005% p/v o p/p a proximadameﬁEEbs%

k__-. J— — q—— //' ™~ - - ——
p/v o p/p. (? L.
3. Una formulacidén en suspensién acuosa farmacéutica ‘para
su administracién parenteral que tiene un pH

sustancialmente estabilizado, que comprende un compuesto
biolégicamente activo,ﬂhn-agente buffer vy Irmetionina'@n

concentraciones efectivae para producir un efecto super-

aditiv& de control del pH.

4. Una formulacién farmacéutica de acuerdo con 1la
reivindicacién 3, caracterizada porque el agente de buffer
es una sal de &cido fosférico en una concentracién inferior

a 0,4% p/v o p/p.
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5. Una formulacién farmacéutica de acuerdo c¢on la l\z/'
. reivindicacién 4, caracterizada porque la concentracién de

las sales de &4cido fosférico es inferior a 0,2% p/v o p/p.

6. Una formulacién farmacéutica de acuerdo con cualquiera
de las reivindicaciones anteriores, caracterizada porque el

rango de pH de la formulaciém estd comprendido entre

aproximadamente| 3,0 a aﬁjjiiiij;f;fffbj'O-
\5_______ Q N

/

. 7. Una formulacién farmacéutica de acuerdo con la
reivindicaciébn 6, caracterizada porque el compuesto

biolégicamente activo es un compuesto esteroidal.

8. Una formulacién farmacéutica de acuerdo con la
reivindicacién 7, caracterizada porque el compuesto
esteroidal biolégicamente activo se selecciona entre
exemestano, medroxiprogesterona acetato Y estradiol
cipionato o una mezcla de medroxiprogesterona acetato y

estradiol cipionato.

9. Una formulacién en suspensién acuosa farmacéutica para
su administracién parenteral, que tiene un pH
sustancialmente estabilizado con un pH desde

—

aprEEEEEEEEEBE 3.0 a aproximai§§§?te 8.0, que comprende un

compuesto biolégicamente-aativo;

L-metionina en a'roiihafffgnte 0.005% p/v a apreiiﬁadame;Pb
— - \-___———)

5% p/v, Yy opcionalmente uno o mids de un tensoactivo; un

agente de suspencién; un agente espesante; un agente

quelante de metal, antioxidante; un compuesto que contiene
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tiol; un preservativo; un agente de ajuste de la tonicidad;
y/o un agente buffer convencional, en aproximadamente 5% a

aproximadamente 25%.

10. Una formulaciétn farmacéutica de acuerdo con la

reivindicacién 9, caracterizada porque la L-metionina esté

-~ 3

- ‘_~ ‘
presente eE:'hproximadamente 0.01% p/v a %?EEEEE;;;;;Ezz

1.0% p/v.

11. Una formulacién farmacéutica de acuerdo con 1la
reivindicacién 9, caracterizada porque incluye un agente de
suspensidn seleccionado de una polivinilpirrolidona y un

polietilen glicol y combinaciones de los mismos.

12. Una formulacién farmacéutica de acuerdo con la
reivindicacién 11, caracterizada porque incluye polietilen
glicol con un peso molecular desde aproximadamente 300 a

aproximadamente 6000.

13. Una formulacién farmacéutica de acuerdo con la
reivindicacién 11, caracterizada porque incluye
polivinilpirrolidona con un peso molecular desde

aprdgz;;;;;;nte 4boo:a,éproximadamente;Siaasl v
S ’

4

\ -——---
14. Una formulaciédn farmacéutica de acuerdo con la

reivindicacién 13, caracterizada porque la

polivinilpirrolidona es PVP K12 o K17.

n3

I <Y
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15. Una formulacién farmacéutica de acuerdo con 1la
reivindicaci6n 14, caracterizada porque la

polivinilpirrolidona es PVP K17.

16. Una formulacién farmacéutica de acuerdo con la
reivindicacién 9, caracterizada porque incluye un agente de
buffer convencional seleccionado de un buffer fosfato y

citrato.
P

17. Una formulacién farmacéutica de acuerdo con 1la
reivindicacién 16, caracterizada porque el agente buffer es
una sal de 4cido fosfdrico presente en menos de 0.4% p/p o

p/v.

18. Una formulacién farmacéutica de acuerdo con la
reivindicacién 17, caracterizada porque la sal del &cido

foefbrico esti presente en menos de 0.2% p/p o p/v.

19. Una formulacién farmacéutica de acuerdo con la
reivindicacién 17, caracterizada porque el agente buffer es

fosfato de sodio.

20. Una formulacién farmacéutica de acuerdo con la
reivindicacién 9, caracterizada porque el pH es de
.-’ ’

aproximadamente 3.0 a aproximadamente 7.5.
21. Una formulaciétn farmacéutica de acuerdo con la

>
reivindicacdién 20, caracterizada porque el pH es de
ap;ni{;;;:mente 4.0 q/aproximadamente 7.0.

N -

I
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22. Una formulacién farmacéutica de acuerdo con la
reivindicacién 9, caracterizada porque el compuesto

biolégicamente activo es un compuesto esteroidal.

23. Una formulacién farmacéutica de acuerdo con la
reivindicacién 22, <caracterizada porque el compuesato

esteroidal estd en forma molida o micronizada.

24, Una formulacién farmacéutica de acuerdo con la
reivindicacién 22, caracterizada porque el compuesto
esteroidal biolbégicamente activo se selecciona entre
medroxiprogesterona acetato, exemestaﬁo, estradiol

cipionato, metilprednisolon acetato, oxabolon cipiconato,

clostebol acetato y testosterona cipionato.

-
s

- — e
- T S s = =

25. Una formulacién farmacéutica de acuerdo con 1la
reivindicacién 24, caracterizada porque el compuesto
esteroidal biolégicamente activo se selecciona entre
medroxiprogesterona acetato, exemestano, estradiol

cipionato y una combinacién de dos o més de losa mismos.

26. Una formulacién farmacéutica de acuerdo con la
reivindicacién 25, caracterizada porque el compuesto
esteroidal biolégicamente activo es medroxiprogesterona
acetato y estd presente desde aproximadamente 1% p/v a

aproximadamente 40% p/v.
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27. Una formulacién farmacéutica de acuerdec con la

reivyndicac@_ _ 26, caracterizada porque la
medroxiprogesterona™ acetato esté presente desde
aproxi;c-i-amente 3% p/v a apfbﬁmadam-e‘:-;te 30% p/v.

~_ - ./

28. Una formulacién farmacéutica de acuerdoc con 1la

L]
reivindicacién 25, caracterizada porque el compuesto
esteroidal biolégicamente activo.-es—estradiol cipionate y

estd presente desade /aproximadgrﬁén-t;e 0.1% p/v a

"
Aproximadamente 5% p/v. \---- .

/{'\ 4
/ .

29. Una “Tormulacién farmacéutica de acuerdo con 1la

reivindicacién 28, caracterizada el @adiol}

cipionato estad presente desde i ente 0.25% p/v a

"
aproximadamente 2.5% p/v.

30. Una formulaci6dn farmacéutica de acuerdo con la
reivindicacién 25, caracterizada porgue la
medroxiprogesterona acetato estéa presente desde
aproximadamente 3% p/v a aproximadamente 30% p/v, y el

estradiol cipionato estd presente desde ap ximadam@

\
0.1% p/v a@imadamente 5% p/v.

31. Una fomulaciér{ farmacéutica de acuerdo con la

reivindicacién 25, caracterizada porque el compuesto

esteroidal biolégicamente activo es exemeatanpoy estd

presente desde aproximadamente 1% p/v a aproximadamente 25%

p/v.

1



42

32. Una formulacién farmacéutica de acuerdo con la "'Y

reivindicacién 31, caracterizada porque el exemestano estd

presente desde aproximadamente 5% p/v a aproximadamente 20%

p/v.

33. Una formulacién farmacéutica de acuerdo con 1la

reivindicacién 9 adecuada para administracidén intramuscular

o subcut&nea. ¢ Cl..e'-..//: a&?“é;
S/

Voo
]
que contiene una formulaci6én de acuerdo con

cualquiera de las reivindicaciones anteriores, con un manto

de nitrogeno en el espacio superior del vial. ( '

'~

%



Industria y Comercio

SUPERINTENDENCIA

ng

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 02-102352

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION -

PCT FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 532,

DE FECHA 30 DE SEPTIEMBRE DE 2003, EL TERMINO HABIL SENALADO

POR LA LEY EXPIRA EL 30 DE DICIEMBRE DE 2003.

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de
publicacién en la gaceta de Propledad Industrial, debera solicitar y cancelar el
examen de patentabllidad so pena de que la solicitud calga en abandono, de
acuerdo con lo establecido en el Articulo 44 de la Decision 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Sl NO X

Canerai3No. Mﬁva
Cormutador: 534 12 21-2-54
mmmzse-mn:
Santa Fe de Bogoti D.C. - Colombia
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D.C., 01 de marzo de 2007

Apoderado: Alicia Lioreda Ricaurte . Oﬂ?o- c. 3 66 2
REFERENCIA: Radicacién No. 02-102352

Tramlite 002

Evento 001

Actuacion 430

Folios

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de 1a declsién 488 de ia Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados:

& Capltulo descriptivo, folios 42 a 786;

€ Capltulo relvindicatorio modificado, 114 a 120;

€ Solicitud PCT/US01/04643 en fase nacional;

& Solicitud del examen de patentabilidad, folios 97 y 98.

Objeto de la invencién:

La presente solicitud cuyo titulo es “SUSPENSION ACUOSA ESTRABILIZADA
PARA USO PARENTERAL"

El objeto de la solicitud es composiciones que comprenden una concentracién de
L-metionina.

El objeto de la invencién se puede clasificar segun la claslificacién Intemacional
como AG1K 47/18

Claridad de la solicitud:

En el articulo 30 de la decisién 486 de la Comisién de la Comunidad Andina
se astablece: 1as relvindicaclones definiran la materia que se desea
proteger mediante ia patente. Deben ser claras y conclsas y estar
enteramente sustentadas por la descripcién*.



Las relvindicaclones no deben contener expresiones vagas tales como
“tlene un pH sustancialmente establlizado®, “una concentracion
efectiva del control de pH", “en concentraciones efectivas para
producir un efecto superadltl% de control de pH', para deflnir rangos
de cantidades se Introduce la expresién “desde
aproximadamente...hasta aproximadamente” pararestarie claridad, no
es claro porque cualquler composicién se caracteriza por sus
elementos constitutivos y cuando se definan rangos debe ser asl,
definir claramente los limites, tal como o Indica Ia norma,
perfectamente delimitado.

-La relvindicaclén 34, que reclama un vial el cual no esta descrito como
tal, porque los viales son recipientes generaimente de vidrio con
caracterfsticas particuiares, 0 de materiales especlales, no estdn
descritos como tal y son de otro dmbito tecnolégico, y mucho menos
se puede aceptar que se pueda caracterizar por el contenido.

-L2a relvindicacién 33, se encabeza como una formulacién ya
relvindicada, pero se caracteriza no por su composicién como tal, sino
por la forma final que se desean que tenga.

Determinacién del estado de la técnica:

El articulo 168 de la Decisién 488 de la Comisién establece: “El estado de /a
técnica comprendera todo lo que haya sido accesibie al publico por
una descripclon escrita u oral, utilizacién, comerclalizacién o cuaiquier
otro medio antes de la fecha de presentacién de Ia solicitud de
patente o, en su caso, de Ia prioridad reconocida.

S6lo para el efecto de la determinacion de la novedad, también se
considerard dentro del estado de la técnica, el contenido de una
solicitud de patente en tramite ante la oficina naclonal competente,
Cuya fecha de presentacién o de prioridad fuese anterior a Ia fecha de
presentacion o de prioridad de la solicitud de patente que se estuviese
examinando, siempre que dicho contenido esté Incluldo en Ia solicitud
de fecha anterlor cuando ella se publique o hublese transcurrido el
plazo previsto en el articuio 40"



N | Documento No. Titul Fecha de Publicacién

D1 |US5.569.464 |Stable aqueous dispersions containing | 28-oct-19968
liposomes

D2 |W08811912 |Pharmaceutical formulations of | 26-mar-1898
corticotropin releasing factor having
omproved stability in liquid form

D3 [WO09915183 | Liquid interferon-p formulation 01-abr-1999

Evaluacién de los requisitos de patentabllidad:

El articulo 14 de la Decislén 486 de la Comisién de la Comunidad Andina
establece: “LOS Palfses Mlembros otorgaran patentes para las
Invenciones, sean de producto o de procedimiento, en todos Ios
campos de la tecnologla, slempre que sean nuevas, tengan nivel
Inventivo y sean susceptibles de aplicaclén industrial.”

En cumplimiento de este articulo, se procedid a evaluar los requisitos de novedad,
nivel inventivo y aplicacién industrial con el fin de establecer la patentabilidad de la
Invencidn reivindicada en la solicltud en estudio.

Evaluacién de la Novedad:

El Art.18 de la Decisién 486 de la Comisién de la Comunidad Andina establece:
“Una Invencién se considerard nueva cuando no estd comprendida en
el estado de la técnica.” “El estado de Ia técnica comprenderd todo o
que haya sldo accesible al publico por una descripcién escrita u oral,
utilizacién, comerciallzacion o cualquler otro medlo antes de ia fecha
de presentacion de ia solicitud de patente o, en su caso, de la prioridad
reconocida”.

La solicitud en estudio reclama como nueva una suspensién acuosa farmacéutica
para su administracién parentela que tiene un pH sustanciaimente estabilizado
que comprende un compuesto blolégicamente activo y una concentracién efectiva
de control de pH de L-metionina.

-La anterioridad D1 describe composiciones en dispersiones acuosas que
comprenden como un principio activo que puede ser una hormona, un agente
estabilizante metionina, buffer de fosfato para el control efectivo del pH, cloruro de
sodlo para isotonizar la suspensién que se va a aplicar. Entonces lo que se
observa es que en la presente solicitud en estudio, se hizo una generallzacién de
lo ensefiado en esta anterioridad, en las reivindicaciones generales.



<La anterioridad D2 describe formulaciones farmacéuticas que comprenden un
buffer de que estabiliza el pH de acuerdo con la necesidad y va en el rango de 2,0
a 5,0, o de de 6,0 a 9,0; el buffer puede ser de fosfato o clirato por ejemplo;
tamblen comprende un aminoécido que Incluye metionina, en concentracién de un
rango de 1mM a 100mM; junto con un principio activo y todos los auxliares
normalmente utllizados para obtener la composicién farmacéutica; lo que indica
que la materia reclamada como nueva es del estado de la técnica, porque no es la
primera vez en el estado de la técnica que se encuentran en una formulacion
metionina, que el pH sustanclaimente estabilizado y que contenga un principlo
activo, tal como puede ser una hormona.

-La anterioridad D3 describe formulaciones farmacéuticas para uso parenteral,
que comprenden un buffer que puede mantener el pH estable en un rango entre 5
a 8, se puede seleccionar de buffer fosfato o cltrato; metionina; un principlo activo.
y con vehiculos farmaceuticamente aceptables de uso comin para adaptarios a
la forma farmacéutica deseable. Se puede ver que D3 destruye categéricamente
la novedad la solicitud en estudio, puesto que esta anterloridad ensefia la misma
mezcla en que la presente solicitud basa la novedad; por lo tanto “la formulaclén®
que se reclama como nuevo en la solicitud donde la novedad de basa en la
presencia de metionina en una composicién con pH sustanclaimente estable y tal
como se puede ver esa mezcla ya era conocida en el estado de Ia técnica.

Evaluacién del Nivel inventivo:

El art. 18 de la Decision 486 de la Comisién de la Comunidad Andina establece:
“Se conslderard que una Invenclén tiene nivel Inventivo, sl para una
persona del oficlo normalmente versada en la materla técnica
correspondiente, esa Invencién no hublese resultado obvia nl se
hublese derivado de manera evidente del estado de ia técnica."

La presente solicitud parece no tener nivel, ya que tanto D1 a D3 como la solicitud
en estudio se refieren a composiclones que comprendan metionina, en una
composicidn que este el pH sustancialmente estabilizado, que las tres
anterioridades comprenden asos elementos que son la base de la novedad de la
presente solicitud, la diferencia esta en el nombre especifico de los esteroides,
aunque las tres anterioridades contemplan la posibilidad, que el principlo activo
sea un esteroide, o sea la (nica diferencia estan en los nombres especificos de
los esteroides; entonces cuando observamos el efecto de la combinacién en que



se basa la novedad de la sollicitud en estudio contra el de D1 a D3, notamos que
no se demuestra la ventaja técnica real, por lo tanto se considera que dicha
modificacién es obvia para una persona normaimente versada en la materia, con
ligera modificacién en las composiciones originales, solo al establecer nombres
especificos en los compuestos esteroides. En consecuencia esta oficina considera
que la solicitud en estudio no cumple con el requisito de nivel Inventivo.

Se debe tener claro que cualquier solicitud afectada por novedad, menos tiene
nivel Inventivo.

No. Documento Relvindicaciones Afectadas Requisito que afoecta
D1 | US5.569.484 1-10, 16-24; Novedad
25a 32 Nivel inventivo
D2 | WO9811912 1-10, 16-24 Novedad
25a32 Nivel inventivo
D3 | W09815193 1-10, 16-24; Novedad
25a 32 Nivel inventivo

En cumplimiento del articulo 45 de la declsion 486 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de la notificacién de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento, o sl a
pesar de la respuesta subsistieran los impedimentos para la conceslén, se
denegara la patente.

Notifiquese conforme a jo dispuesto en el numeral 5.2, literal @), del capitulo 5° del
titulo 1° de la Circular Jnica n®° e 2001.

CESPEDES DE VERGEL.
Jefe de la Divigion de Nuevas Creaciones

- 23 MAR. 2007
El anterior requerimiento fue notificado por fijacién en lista de fecha .
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.57 ABSTRACT

An aqueous dispersion containing liposcsmes comprising

yolk lecithin snd/or soybesn lecithin as lipids for forming
liposomes whereln the dispersion containg a hydroxy acid
and sn smino acid, which hendly shows colomtion, shows
Hitle leak of dmgs encapsuisted in the liposomes and is
stahle in 2 broad pH range.

7 Claims, No Drawings
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glotamic acid, aspartic scld and their pharmacentically anti- end the ke, Exampies of thesa
accepisble salts are particularly preferred. agents am set forth balow, but the present fnvention Is not
The essential characterigtics of the present investion  limited to them:
mwma?&Mudmmmm 5 (l)wMMnmvunmm:*
Xiodda of the - acide wd ﬁl’ﬂﬂﬂﬂlﬂﬂﬂlﬂmw -

For exampls, when sodiom clirate and methionine are
used, from 0.05 to 5 paxts by weight of sodinm citrate (in
term of cltric acid) and from 0.008 to 0.8 pats by weight
of methionine can be suitahly used with n part by weight of
Hpids for forming iposomes.

When sodinm citate snd histidine hydrochloride are
used, from 0.05 to 3 paris by welght of sodium climte (In
terms of cliric acld) and from 0.0006 to 0.3 paxts by Welght
of hinidine hydrochloride (in terms of histidine) can be
suitably used with n part by weight of lipids for forming

dspersion

preferred that oot more than 0.13 parts by welght of the
acid and, while the upper limit of the smomnt of the
adoo acid is varled an its kind, not more than
0.02 parts by weight of methionine, 0.015 party by weight of
histidine, 0.05 paris by welght of arginine oc 0.08 parts by
wolght of glutamic acid or aspartic acid are nsed.

The drugs (o be contained in the liposomes of the present

ageats. agents,
analgesics and sedatives agents, physiologically active sub-

b) sxtiepfloptics such as phenobarbital;

c) amipyretics, analgesics and anifinflsmmatory sgent
such ss pranoprofen and ketoprofen;

d) peychotropic agents such as amitriptyline and chlor-

(2) agenis affecting peripheral nervons systsm soch as;
2) local enexthetica much as lidocsine, bexrocaine, tetra-
caine and dilnenine;
b) sntispramodics such as atropine and afloqualons;
(3) candinpovascular agents mch as;
a) antihypertensives such as resarpine and hydmlazine;
b) vasoconsirictors such as phenylaphrine, nepharnline
md mathnxamine;
¢) vasodilators such as diltiszem snd nifedipine; d) snti-
sgents such ma clofibrate and pavasta-
tin;
{4) agents affecting respiratory organs such as:
) entitussives such as mothylephedrine and ephedrine;
b) broochodilators soch as theophylline; and pharmacey-
tcally scceptable salts thereof.
(5) agents affecting digestive organs such as:
a) antinlcer sgents such as famesol, garaniol and 2-N-{3-
[3-(1-pi Dpbenoxy]  propyl}amine-5-
(hercinafier abbreviated

(l)om:ﬂmdtnblnndndhodyﬂdﬁnehu

8) hemomntics mch a3 carbazochroms, tranexamic acid;

(9 agents affecting messbolism such as;

2) agents for liver disesse such as glycywhiric acid<DL-
methionine:

b)mymmmﬁuwdlm
urokinese and

c)mfordabmemphunmud:um

(10) carcinostatic agents such as mitomycin, advismycin,
methotrexate, claplatin, tegafior, vincristine and dexorubicin;
(11) mntiallergic agents such as;

l)lnn'hmnnhud:hﬁmhmlnnnddlphm-

b) antisllergic agents such as cromoglicic acid, tranilast

and ketotifen;

(12) mntibiotics prepertions such ms amphotericin B,
geatamicin, erythromycin, tetracycline, chloramphemicol
and colistin methenesulfonic acid;

!lB)dnmlhumdamchnmmm

miconaxole;
(14) agenis for ophthalmic we mch as;
l.)nhglnmdmpnnhnqnuphdmﬂm:lolld

b)mﬂmdmnm:huﬁmﬂmmdm
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c)wdﬂli:andmmmhnuuﬂumun. mmmﬂmuﬁnw
d’ o fach m wnd car- mfn!ybldﬂnlmgnthnldvmpdm
(laﬂwcmmdlu according to the invention sre oot dote-

fluamscein;
(16) momigeaica and sadatives agents such 23 morphine and
(17) physiologically active substances such as- erythro-
poleting
(18) prostagisndin agents such as prostaglandin E, and
prostagisndin A,;

(19) bommonoregnlatary drog such as interfieron, interdes-
kin, muremyl dipeptide, murmyl tripeptide, penicillamine

agents such as flusrometholons,

As exzmples of the acceptable salts™ of
the hydroxy acids, the aaving acids and the dnzgs weed for the
presenn invenion, sodivm salts, potassinm salts and the Hie
can be mentioned for the hydroxy acids, glutamic acid,
dicrofonac, betamethasone phosphats and the like, hydro-
chloride salts, snlfite saits snd the like can be mentioned for
wpinine, histidine, gentamicin, morphine, Hdocaine, pilo-
carpine ind the liks, and maleair salty and the like cxn be
mentioned: for and tmolol.

The for preparicg the aqueons dispersion com-
ldduupmmuofthnmhvmﬂmwmbe-ﬂm
Thovgh various known methods are applicabls, it can bo
prepared, for exampls, a3 follows. The lipids for forming
liposomes comprising yolk lacitin and, if desired, choles-
terol snd the Hke as mamhrane-forming adjuvants are dis-
solved in a suitshic solvent such a3 chloroform and the
salvent is evaparsiad in vecuo to prepare & Hpld film. This
film iy suspended in water, and » hydyoxy scid and an sming
acid we added to give an agqueous dispersion contsining

of the present iovention. Altematively, the Lipid
film prepared as shove can be suspended in.s solution

ton can be prepared & follows. When the drg is a hydro-
ﬂhmn&uwbwhmulnbﬂm
containing a acid and an amino ackd for supending
the lpid film, snd the liposomes may be prepared as the
same metnty & shove. When the deug is a Hpophilic drag,
the drug may bo mixed in the arganic salvent with Hpids for
forming liposomes and, If desived, membrans-forming adjn-

83 ehove, With rospect to the
liposomes obteined as ahove, if necessary, encapsolation
mdmmuwwmm
thawing process, or the size distribution of the
be cantrolled by the extrusion mathod (M. J. l-lnpu.M.B.
Bally, Q. Webh and P. R Cullis,: nlndllm.nhplm.
812, 55 (1989)) ar tha Hke. The drags which
encapsulated in the Hposomes cmm bcmmvad

the Hke.
or

The uses of the aqoeons dispersion conisining liposomes
obixined as described above are expected in varions sppli-
cations and it uy be used, for example, as cosmetics such
mhﬂn—nd-phm

agcuts
In proparing the aqueous dispersion containing Hposomes
of the present invention as fornmistions such as those

stahility of the dispersion is not decressad by this treatment.
Purthermore, as 2 method for oxidation of
parentare] injection and the Iike, nitrogen gas substitution is

Udnghmdﬂnmmmﬂmhmhhm
the nitrogen gas substitution, a greater atability can be
upﬂdhymﬂqh;mﬁﬂmpﬂm

classified into the 5 mnges shown below aud represented by
the sppended term or symbols as the eveluation of sppear-

No change: AE<2.5

* (Faint yellow): 25SAE<3.5

*% (Light yellow): 3.5SAB<S.0
e (Yellow): 5.0&AR<8.0

set (Yellowish brown): AERS.0

The relstivo encapwnlstion cfficiency (%) and the drug-
remaining ratio (%) were calculated in accordance with the

equations, respectively:
Raintive compminting affishecy (%) =
aiter
¥ — =Tt TR
Ding-emmining mis (&) =

Toml oomoentration afler
100 .
R e Lo e —

In the above equations, the “total dmg concentration™ is
obtxined =s follows. Flmt, a drug concentration of Haquid
obxuioed by ireating =n aquoous dispersion containing lipo-
somes with Triton X-100 to desiroy liposomes comtained in
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ths dispersion is determined. Then, the total drog concen- r':ndm&..l.tﬂ.)_lndﬁnlﬂwhhﬂm
tration is calculxted from the above-obtained concen-
mdumnmu_mm&mm phﬂd:llmllm.anﬂkwﬂnhm

In the shove equation, the term “total drug concentration” invention. For comparisan, to one part by volums of the
has the sams meaning as above and the term “unencapsu- sbove liposoms stock dispersions, one part by volume of
Inted drmg concentration™ is determined 23 & drog concen- 15 phosphate buffer containing a ydroxy acld or &n amino acld
tration in a filtrate obtained from nitrafiltration of an aguecos aloxe, or cne part by volume of pbosphate buffer containing

dispersion for removing the liposomes. 00 stubilizing agents was added to give comparative aquecus
dispersions contwining liposomss.

Example 1 These dispersions were flled {nto 1 mi glass empoules

20 =nd stared at 60° C. to be exmmined the change of their

0.25 g of ocax morethan * gpoearamce. The changes of appesrance after cne-week

dissolved in 20 ml of & mixtore (161)  (hydroxy acids and aming acids) am not wed, or when 2

and the solvent was ramoved by an evaporatar to form a acid or an amino acid is used alons, coloration was

_lipid film. 2 On the other hand, the aquacus dispersinng con-

5 ml of phosphate buffer of pH 7.4 (made isotonic with txining Hposomes scconding to the present investion hardly

sodizm chioride) was added to this Hpid film and strongly exhibitad change of sppeamnce as compered with the dis-
ﬂnu:t:lym:lm::uﬂlmhﬂu are dilpimlem::hsli h“::uldlnxm:g
a a agoecns posomes
size of 0.2 un (NUCLEPORE®: mm&g present invention were stable.

TARLE 1
Lipht fr ] .
forming — Subllsingageres® Gartbywaight) = Appess
Hposorma®  Hydmxy achd Aot acld mes®

Prsscrt Ixvemtion

Yok Lactic acld (0.08) Sodiem gintemzis (0.06) No changn
York Balic ackd (O.0R) Sodiwm ghaxmate (0.05)  No dmmge
Yak Titwric acid (LOK) Sofinm gictwnats (005)  No damgn
Youk Sodium citrate {.05) Sodinm ginsmate (1L.06) No changn
Yok, Mallic acid (0.08) Methionios (D) L pre—
Yark Malic seid (0.00) Hixtifinn hydrochloride .
lecithin (0.06)
Yark Malio acld (0.08) Serlns M.00) .
York Malle ackd (0.08) Asginins (0.08) No g
York Malic ackd (0K Sodiam sapatte (0L.06) No changn
York Sodium clume M0) Methionins (0.00 No chmgn
Yok Sodiom clrate. [0) Hizlding bydrochlorids No cumgs
Tecihin @06
:::h Sofizm cluwe (0.05) Sexion (LOK) No changn
m Sodiom clitree (A.05) Arghaioe (0.08) No chaage
Yok Sodium clomte (0.05) Sodiom aspartate (0.08) No changn
Yok Bodinm cltmso (20%) Mothionine™s Sodiom No chengs
Tecitiln apmte (04 + 0.05)
Yok Sodium elrass (0.05) Methionine + Arghaine No change
Teclthin ©.04 + 000
York Sodinm citrate (1.05) Methicnine + Fistidiz No dungn
Iaclthin Irydrocklaride
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Lipld fr
Sormidng — Sublieing age® (partbyweigh) =~ Agpess
Epomnece®  Hydvoxy ald Amntino ackl mo®
Yok - Soafiom clreto (0.05) Sodinm sspartate 4+ No changs
Jocithin Arginioe (0.00 + 0.D41)
Yok Sodizm citrmn (0.05) Sodiom sprtels + No changs
Jocithin Histidion
om +am)
Yok fodiun citmie (0.05) Arginine + Hisidion No dungs
@04 + 0.03)
Soyham Sadinm altrae (0.09) Sodium sspactee Q05 No change
~Computive cormgle
Yk — — L
Inclihin
York Lactle acid (D.16) —_— Raaad
Tncithin
Yok Mails acld (0.18) —_— Laaad
Ieciibin
Yok Timtaric asld (0.16) —_ o
Tocithin
Yok Sodioe citratn (0.1) - .
Jecithin
York —_ Maothionina §116) Lad
lecithin
York - Fiiaidine hytrochineide -
Ipcithin @D
York -_ Sewion (0.16) band
lecittn
York - Arginins (0.12) "
Togithdn
Yuk - Bodivn wpars L17) o
Teckhin
Yk - Sodiom gesmen 1.12) .
Inclthin
Soymaa —_— _— e
Iookthin
Soykem Sodton alivats (11} -— .
Iogithin .
Soylemn — Sodkmn wptaie (0.12) -
Ioaithin

of the added mahilining ssown in of woight hed
mwﬁﬂdhﬂhmm.m;dm-“ﬂ;

‘To one part by volume of the Hposome stock

10

- dispersion =
Icholine obtained in Example 1, — Stabiliziog Agem ) (part by weight)

cortaining egp phosphatidy]
one part by volume of a solution containing sodipm citrate %
and mathionine, histidine hydrochloride, arginine or sodiom

glutamate & varous concentrations was added to give

aguecus dispersions containing liposomes, of which con-

cautrptions of tha stabiliring agents sre shown in Tehls 2.
These disparsions were stored at 60° C. and their changes 3

storags were shown in Thhle 2. It was found that the
advantage of the (wessnt invention {a effectivaly obtained by
oaing, with ons part by weight of the lipids for forming ®
liposomea, 0.05 to 5 parts by weight of citric acid together
with one of the amino acids of the following amounts; 0.008
to 0.8 parts by weight for methionine, 0.0006 w 0.3 parts by
welght for histidine, 0.02 to 2 parts by weight for arginine
and 0.015 to 3 parts by weight for glntamie acid.

No change
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lizing agents were not used, colomation wes obeerved. As
TABLE 2-contirned opposed 1o that, the aquecns dispersions comaining Hpo-
__ Stabilining Ages') (part by waight) somes acconding to the present invention handly exhibited
change of appeamance as compared with the
Sodinm clumts Amiso szid Apposrmnee® 3 before storage. Therefore, it was found that the advantage of
memhmmm&unhnbﬁmd
Anghie in the aqueous dispersions contmining Mposomes having .
aos 4 . various Hpid composition conisining yalk lecithin ar soy-
ans | . bean lecithin,
as o0 oo 10
Sotem gitamn TABLE 3
mll m-ﬂ ‘.—\-
o 8 5 Ol ey (pums by woigh) anc®
v s - 19 Prosmt ivvession
—Mothionioo | EPC/DMPC (10.1) md::-rgg-n No
m + M
3 008 No clange EPC/IDMFC (1:0.5) Sodizm cltrate + Sodizm Ne
ans 008 No changs plmizmain (L4 + 0.04) change -
ams 008 e EPCHEPC (1:0.1) Sodizm chrato + Sodlam No
(1] ans (1" F ] @5 + 0.08)
0 Tetine haads EPC/OFPG QA1) dunl;-i-ol.gn No
h-l + h
Inydrochloride EFC/DFFA (1:0.1) Sodkan clre + Sadiam No
3 006 No clunge EPCAChaIMPC{1:10.1) m—'ﬂi& No
am 0.08 No clmge > ) r— TR T camge
by s ol NOCWOMPCO:10D) Nl chs + Satien No
'h- + d"
~Arpizkm Compmtive cxmmpls .
3 0.08 No chenga EPC/IDMIC (10, - wove
ans 008 * S0 mgml) - hooi
aoas 003 o EFC/HEFC (1:0.1) - o
0 ags haes EPC/OPIQ (10.1) - vese
Sodiem ghowrate mum} wy = botes
] 006 No changs : -
A =
0 006 - ml:u'-mud-
DMPC
UThe smoums of the wkisd sabilising agerty ars shown in tarms of perts by
welghe hesed on & part by weight of o Nplds for fhcuing Howeomen. T DEnG. DTy ok Pepludldyichuling
_dhﬁnmhhmﬂ_-ﬂh DPPA: Dipmimisoyiphospheci®e acld
Jocma. (The MdgﬁkMMwﬂmu O O Choleneral
o T i 7o, LAkt i o e T s trown Tha mxmts of the dded esbitising sgoots aro shown fa terms of parts by

Example 3

Various Hpids for forming liposomes shown in Thhle 3
were dizsolved in a chloraform/methanol mixtre (10:1) and
the solvent was removed by an evaporator to form lipid fllms
having various compositions.

5 ml of Britton-Robinson buffer of pH 7.0 was added to
each fllm and strongly vortexed, and the obtained lHguids
wers extruded imder pressure through & polycarbonste mem-
bmne filter baving & pore size of 0.2 pm (NUCLEPORE®:
availshis from Nomum Microsclence Co.,Lid ) to give lipo-
mm&dmmmnﬂdm

Ont part by volume of a solution contsining 4% clf
mwmmammmmmnmdm

added to coe part by volume of each of the sbove Hposoms
siock dispersions to give comparstive aqueous dispersions
contzining liposomes.

were stored at 60° C. in o manmner

1A

welgit based on & part by weight of the Bplds fir forming Hpssomes, The
ancusts of the salis &» mpreseniad by the xmoants calcalsted us thelr fran
forme. (The concensions of the Npids fior rmleg Eposomes were 37 to 36

was exanbed after ooo-wech stomgs ot 60° C
ot Yellowhh txowa

Bxample 4
5 ml of Brittan-Robirson buffer having & pH of 3 to 12
was added to the Hpid fim

cgg phosphatidylchn-
mmhwlmmmmﬂ-
obtained Hquids were extruded under pressure through a

palycmrbonate membrane filter having a pore size of 0.2 pm 7
(NUCLEPORE®: Microscience

svallable froin Nommra

Co.Lid.) to give Hposoma stock dispersions having various
pH values of 3 o 12

To one part by volume of the shove-obtined Hposome
stock dispersions having the pH values of 3 to 12, one part
by volume portions of a solution contxining 0.4 or 4% of
sodimm citrate and 0.4% of methioniae snd the
values of 3 1o 12 wers added to give aqueons
contfiftry—Hposomey—tmving the pH value of 3 o0 12
according to the present invention. For comparison, to ons
part by volume of the above Hposome stock dispersions
having the pH values of 3 to 12, one part by valume partions
of the Brition-Robinson buffer of the same pH as the stock

-
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disperaions were added 1o give compamtive aqueous
mmwmmmmas»

mammmmuum'cmmw
of sppesrmces worp examined in a memmer -simfler ©
Exampis 1. The changes of appesrance afier one-week
stomge were shown in Table 4. While remarknhis coloration

dispersions conteining Hposomss according to the present
invention, which were added with sodium climte and
mathionine, exhihited no change in a pH range of 4 to 12 &3
compared with the dispersions befiore storags and hence they
were stable. Therefore, it was found that the advantage of the
present iavention, the stabiiizing effect, can be obtalned in
the pH moge of 4 to 12,

TABLE 4

P Swidiring agen” (ourt by welght)

3 Pt drwention

Sodbn clivate 4+ Mshionios 0.05 + 0.08)
bﬂ-:iuu-ﬂlllhdngu-rm

~Comparstive oy
4 Poosomt brvsion

Bodban oitrate + Mathinnlse (0.05 + 0.08)
Sodivm cltvale + Methlonine 0.9 + 0.08)

SIT_Il-lil

Sodisrm ciirsts + Mathiouiss (0.05 + 0.08)
Sodien clirate + Methionine 0.9 + 0.08)

ci—nm

Bodiom ciste + Muthlonine (0.0% -+ 0.08)
~Competivo Buampls
7:—1-&-

|
Sodizrn shzse + Mathloniee
Sodisn citeate + Mathloning

+0.08)

No change
+008)

No chmgs

8 Poet fxvemtion

Sadim citrate + Mechinging (005 + 0.05) No change
— [ 1]
9 Poxmert fevention

Sedizem alteste + Methionine .05 + 0.00)

No caage
Sodken chivste 4+ Mgthlon{si (0.9 + 0.08)

No change
W
10 Praet faversion
Sodion clirste + Mathionine 10.§ + 0.08) No change
11 Praseet ievantion

Hodien cipute + Mathionine (.5 + 0.08) .lbd...

14
TéBLB 4-continzed

P Buwbilizing gt (purt by weight)

12 Provent iavention

hlndnb+ﬂ.:-hm.‘i+m No dunge

Egents mm shown in terme of pats by
waight based on & part by waight of e Hpld for forming Bpessnes. The
_—ﬂ%ﬂ-m-ﬁ“-ﬂl—

through a polycarbanate membrane filter baving & pom
alze of 02 pm (NUCLHPORE®: availahle from Noopmm
Microacionce Co.,Lid ) to give & milk white Hposome stock

antbyvﬂmdlduﬂmWMd

and strongly vortexsd, and the obtained Hquid was extruded
nnder preasore throngh a polycwrbonste membrane filer
having a pore size of 0.2 ym (NUCLEPORE®: available
from Nommm Microscience Co.Ltd.) 1o give sn agueous
disparsicn coniaining liposomes of the present invention
where the inside and cutside aqooous phases of the Hpo-
aomes contmined the stahilising ageats.

For cotoparison, ooc part of phosphate buffier containing
no stabilizing agents was-added to one part of the above
hpmmd:dmdmm;lwnmlﬂum

dispersion containing liposcmes. Moreover, the above-ob-
tained squecus dispersion contsining Hposomes acconding
to the pregent invention where the insides and outside aque-
ous phases of the Hposomes conteined the mebilizing agenta
was centrifoged at 100,000 and tha liposomes
were dispersed again in ths phosphats buffer to give a
comparative aquecni dispersion comtaining liposomes
where oaly the inside agueous phases of the lposomes
contained the stahilixing agents.

Thesa dispersions wers stored at 60° C, and the changs of
SPpEErENce Wis sxamined in s manmer aimilar to Exampls 1.
‘The changes of appearance after 2-week gtorage were shown
in Tahle 5" When ths smbiliving sgeats were not msed snd
when they ware added only to the ingide agueons phases of
the liposomes, colaration was cheecved, On the other hand,
the stabilixing agents were added to the insido and omside
aquecns phases of the lpasomes or only o0 the outside

somga.
wan found that the effiect of the present invention is obtsined
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by adding the stahilizing agents to the inside and outside
aquecus phases of liposames or to the outside sqoeous phase
of the Hposomes.

TABLE 5
Subifizing egeat™ (part by weight) Appowssce®
Premm lavemtion
Sodiom ciinte + Mathisnine (009 + 0.00) No changs
{ontside squoons phase of Hpoarenes)
Sodinm citmes + Mothiooios (0.05 + 0.08) No changs .
{outalde wad ingidn aoueons phases of Eposores)
Sodkem citraie + Mothlonks (.09 4 0.08) "
(nside aquuom ple of Hposames) ooe
UThe amomsts of the added are shown in terme of parts by
weight hewd on & part by welpght of the Bpld for farming e
ey of te mits oo the amennts caleulated as thefr fron
F.l.'ﬂ-a:ﬂndh hhﬂum“ﬂm
= Yellow, **¢ Yallowish twown

Exgmple §

5 ml of phosphats boffer (made Isotonic with sodiom
chlaride) of pH 8.3 containing 0.4% of sodium betwmetha-
sone was added to the lipid film prepared in
Bxample 1 containing egy phosphetidylcholine and strangly
vortexed. This aqueous coninining was

the dispersion was extruded under pressure through a poly-
carbonats membrane filter having a pore size of 0.2 pm
(NUCLEPORE @: avallable from Nomura Microaclence
Co.Lid ). Purther, this aqueons
aomes was centrifugad at 100,000xg to remove uncncapsa-
Inted drog and was dispersing sgain the precipitated Hpo-
somes in phosphats buffer to give 2 Hposome stock
dispersion containing sodinm betamethasone phosphate.
0.25 parts by volome of phosphate boffer containing 1.6%
of sodium citrate sand 0.8% of sodium aspartate or ono part
by volume of phosphate buffer contwining 0.4% sodlm
citmate and 0.2% of sodium aspartste was added to one part
by volume of the Hposome stock disperaion obtsined shove
to give aqueous dispersions contsining liposomes acconding
10 the present invention having concentrations of the kpid
for forming liposomes of 0.04 and 0.025 parts by weight
(based on a part by weight of the boffer where the Hpid was
dispersed). Marsover, the above liposome stock dispersion
was diluted with phosphate buffer by five times or fifty
times, and one part by volume of phosphaie buffier conain-
ing 0.04% of sodium citrats and 0.02% of sodium aspartate
or one part by volume of phospheie buffer contsining
0.004% of sodimm clrats and 0.002% of sodium sspartaie
wes adided 10 ane part by volums of the dilnted dispersions

aspariate were not added.

Thess dispersions were storad at 60° C. in & mumer
similar (6 Example 1. Changes of appeamnce and relstive
encapsuintion efficlencies after 2-week storage ave shown in

Thble 6. When ths stahiliving agents were not contained,
change of appesrance was observed and the: relative encap-
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solstion efficlency was remadmbly decressed at a concen-
tration of the lipid for forming Hposomes of not less than
0.0025 parts by weight. When the concentration of ths Hpid
for forming liposomes was 0.00025 parts by weight, though
change of sppearsnce was not cbserved st this concentrs-
tion, the decreags of the relstive encapsulation efficiency
was remarkable, On the otker band, the agueons disperion
containing liposomes of the present invention handly exhib-
ited change of appesrance and the reistive encapsulation

was mare thm shout 90% at all of the concen-

the present invention were stahls reganfless of ths concen-
tration of the Hpid for forming Hposomes. :

TABLRE 6
hhl: Seahilising Appom-  cocspmisiion
Hll“__” apent® mex®  efficlency (%)
o Sodioen clixste + . 83
ams Sexfieen . 509
aoms (005 + 0.05) Ne 1000
change
0.00029 No 1000
changs
—Compeestive exxmples
[T} bonad -1 ]
02 Net prowt _— ®0
annas - 115
0.00029 Ne FY |
chamge
UThe concemrarions of the Epld for mn indienged o tamns

Hpezomes
of prts by welght bumed cm 5 part by weight of e bofler whers the Hpld wes

These dispersions ware siored at 60° C. In 2 maoner

aimilar to Bxample 1. Changes of appearanes after one-woek
stomge are shown in Tebls 7. When the
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parad in a manner simlar to the above except that sodium
glutemate and sodium citrate were not added and nitrogen
g% substitmion was cwrried ont when it was filled intn
ampaoulss.

Thess dispersions wezo stored at 60° C. to oxantine
changs of sppesrancs in a manner similar o Exgmpls 1.
Changes of sppesrance, relative encapsulation effictencies
and drug-remaining retios sfter one or two-week stocage are
shown in Thhls 8. The comparative agueous dispersion
containing lipoaomes exhibited change of color with the

lapee of time in spite of the nitrogen-substitntion and,

simultaneoualy, the encapsulation efficlency was docreased.
On the other hand, the aqueous dispersion comiatving lipo-
somes of the present invemtion exhibited no change of
appearsnos oven after two-wesk atorage at 60° C. and
muainteined shout 90% of the relative encapsulstion offi-

clency myd the drg-remsining ratio.

chiorids) containing 0.5% of hydrochloride
used instead of 5 ml of phosphate baffer of pH 8.3 contsin-
ing 0.44% of sodium betamethasons phosphate in Exsmpls 6,
A liposome stock dspersion was obtained.

To ane part by valume of the Hposame stock dispersion
chbixined shove, one part by volume of phosphate buffer
containing 0.4% of sodiom clirate and 0.4% of sodium
ghitamats waa added to give an aqueons dispersion contsin-
ing Hposomes of the present invention. For comparison, to
ono part by valuoms of the above Hposome stock dispersion
of which liposomes encapsulatied ons part by
volume of phosphate buffer containing 0.8% of sodhmn
citrate or 0.8% of sodium glutamate slone or one peit by
volume of phosphats buffer containing no stabilizing agenta
was added to givo comparative aqueons dispersions con-
taining liposomes.

encapsulation efficiencies and drug-remeining ratios after
2-week atorags are shown in Table 9. When the stebilizing
agents were not used, change of sppoarance sud remarkshle
decressen of the encapmistion cficiency and the drug-
remaining ratio were observed. Moreover, when sodiom
¢itrwte or sodinm ghitamate was added alone, though changs
of appeacance and decresse of the drug-remaining ratlo ware
alight, decrosse of the relmive encapmlntion efficiency was
rematiahls. On the other hand, the squeous dispersion
containing Yiposomes of the present invention showed no
changs of appearancs and no decreass of the drmg-remaining
tio md nminteined sboot 90% of the raistive encapsulation

Prom the rosults of Examples 8 and 9, it was found that

65 the aqueons dspersion containing Hposomes of the present

invention can prevent changs of eppearance md, morcover,
cmm provent the lesk of drogs.
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TABLE 9
o Liposomes oncapaniatiug morphios Mydrochiorids
Stahitining " axsmmlaion mq
ogent
(part by weigit) Appeammmce®  cfficlncy (%)  mafo (W)
. Prosoat ievestion
Sodinm clmme + No changs 0.7 %9
Soddtem
03 + 0.08
~Comparutive oxxrmples
Swelbom citraes 0.1) * L) 957
Sofion ginees . ™3 ”3
[ R b )
Nat propet b 23 - U
OThe mnowms of the adiad = thows ' wms of pts by

’-ﬂ-dhmh::lq ‘ﬂ_?u.)
»: Fubot yuliow, ****. Yalowlish rows
Examples 10

Example 11

(Liposomes encepsulating timolol maleats)

In a mamner simmilpr to Bxample 6 excopt that 5 m] of
phospbate buffer of pH 8.3 contsining 0.4% of sodiom
betasnethasone phosphate in Exampile 6 was replaced with 5

ml of phosphate bnffer of pH 8.0 contsining 9% of thmolol

(Liposomes encapsulating sodium dicrofenac)

5 ml of phosphate buffer (made isotonie with sodium
chiloride) of pH 8.0 containing 0.2% of sodium dicrofenac
was added to the lipid film prepared in Example 1 contrining

Example 13

(Liposomes encapsulating finarametholons)

0.25 g of ogy phosphatidylcholine, 0.125 g of cholestarcl
mnd ] my of fusrometholone were dissolved in 40 ml of u ®
bexanc/methannl mixture (10:1), end the solvent wms
removed by an avaporator 10 form & lipid fllm coptining -
flugrometholone. 5 ml of phosphate buffer (made isotonic

whth sodiom chiorids) of pH 8.0 was addad to the lipld film g

and strongly vortexed, and the obtxined aquecns dispersion
containing liposomes was extroded under pressure through

20
a polycsrbonaie membrane filter having a pare size of 0.2
pm (NUCLEPORE®: avsilshle from Nomum Microacleoce
Co.Lid) to give a liposome siock dispersion contslning
finnromathalone.

Exampls 14
(Liposomes encapgniating sodinm peenoprofisn)

In a manper similar to Expmple 12 except that § ml of
phosphate buffer of pH 8.0 containing 0.2% of sodiom
dicrofense in Example 12 was replaced with §.ml of
phosphate buffer of pH 7.0 contmining 0.1% of sodium
prenoprofen, & Bposoomns stock dispersion contsining sodinm
pranoprofen was obiained.

Example 15

(Liposcmes encapaniating tegafin)

In a manmer similer 0 Example 12 except that 5 ml of
phosphats buffer of pH 8.0 containing 0.2% of sodiom
dicrofenac in Example 12 was replaced with 5 ml of
Britton-Robinson buffer of pH 9.0 containing 4% of tegafir,
a Hposome siock dispersion conisining tegafior wma

Example 16

(Liposomes encapsulating gentamicin sulfte)

In a marmmer gimiler to Bxampis 12 except that 5 ml of
phosphate buffer of pH 8.0 containing 02% of sodium
dicofenae in Bxample 12 was replaced with § ml of
Britton-Robinaon buffer of pH 60 conteioing 0.3% of
gentarvicin sulfnte, a Hposome stock dispersion contsining
peatamicin mifate was obtained

Expmpls 17
(Liposcmes encapsulating chlorphenizamine malsate)

In a manner similar to Example 12 except that 5 ml of
phosphate buffer of pH 8.0 conteiniog 0.2% of sodiom
dicrofnac in Example 12 was replaced with 5 ml of
Briston-Robingon buffer of pH 5.0 containing 0.5% of
chlorpbenimmine maloste, a liposome sock dispersion con-
taining chlorpheniramine malests was obtained

] Example 18

{Liposomes encapsulating sodium
In a menner ghmilar to Bxample 12 except that 5 ml of
phosphate buffer of pH 8.0 cuntsining 0.2% of sodiom
dicrofenac in Example 12 was replaced whith 5 ml of
Britton-Robinson buffer of pH 5.5 containing 2% of sodinm

cumoglicaste, a2 Hposome stock dispersion conteining
sodium cramoglicate was obtained.

Bxample 19
(Liposomeos encapsulsting urakinnee)

In & mwemer similer to Exampls 12 except that S ml of
phospimts buffer of pH 8.0 conieining 0.2% of sodim
dlonfenac in Exampile 12 was repiaced whth 5 ml of
Britton-Robinson buffer of pH 7.0 conteining 12,000 oniis/
mi of urokinase, a liposome stock digpersion contining
mrokinase was obtained.
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Example 20
{Liposomes encepmlsting lidocaine hydrochloride)

In a menner similsr to Hxample 12 excopt that 5§ ml of
phosphate buffer of pH 8.0 containiog 0.2% of sodiom
dicrofenac in Exampls 12 was replaced with § ml of
Briton-Robinson buffer of pH 6.0 comtaining 1% of
lidocaine hydrochioride, & ¥posome stock dispersion com-
taining Iidocaine hrydrochioride was obinined,

Exampls 21

(Liposomes encapsulsting phenylephrine hydrochloride)
In & manner similar to BExemple 12 except that § =l of
phosphate buffer of pH 8.0 containing 0.2% of sodium
dicrofengc in Example 12 wes replaced with 5 ml of
Britton-Robinson buffer of pH 5.0 contmining 0.5% of
phesrylephrine hydrochloride, a liposome wiock dispersion
contsining phenylephring hydrochloride was obtained.

Exampls 22
{Liposomes ing pllocarpine hydrochlorids)

In s nanney simflar to Bxample 12 except that 5 ml of
phosphate buffer of pH 8.0 containing 0.2% of sodhm ¥
dicrofensc in Example 12 was repiaced with 5 ml of
Britton-Robinson buffer of pH 5.0 containing 19% of pilo-
carpine hydrochlodde, a liposome stock dispersion contain-
ing pllocsrpins hydrochloride was obtained.

Example 23
{Liposomes encapsulating carbachol)

In a memer similar to Bxamyile 12 except that 5 mi of o4

phosphate buffer of pH 8.0 contsining 0.2% of sodium
dicrofenec in Example 12 wes replaced with 5 ml of
Briton-iobinson buiffer of pH 7.0 contsizing 0.75% of
m-mmmmm
was obixined:

Exgmpls 24
(Liposomes encapsulating TAS)

In a manney simflar to Exampie 12 except that 5 ml of 49

phospbate buffer of pH 8.0 containing 0.2% of sodium
dicrofensc in Exsmple 12 was replsced with 5 ml of
Britton-Robinson buifer of pH 5.0 containing 0.2% of TAS,

-wsﬂmmmwm

Hxample 25
(Liposomes cocapsulating prostaglendin E,)
Innmnhnllnm!:mﬂolampunlud
ﬂwmhdmw.rqindwhhﬂipgdmn.
and phosphate: buffer of pH 8.0 was replaced with Britton-
Robinson buffer of pH 5.0, & liposome stock disperslon
contzining prosiaglandin E, wxs obtained.

Bxampie 26

(Liposomes encapmlating tropicamide)
Io & maoner simiiar to Bxample 12 except that 5 ml of

tropicamids, a liposome atock dispersion containing tropl-
camide was obtained.

Exammls 27
{Liposomes encapsulating glutathions)

Io a manner similar to Example 12 except that 5 ml of
phosphate buffer of pH 8.0 containing 0.2% of sodium
d&icrofenne in Example 12 was replaced with 5§ ml of
Britton-Robinson baffer of pH 6.0 containiag 2% of gin-
tathione, a liposome stock dispersion contaiaing glutathions

o

(Liposomes encapsulating penicillaine)

To the lipid film prepared fu Example 1 containing egg
phosphatidyichaline, S ml of Brition-Robinson buffer of pH
5.0 containing 1% of penicilamine was added and strongly
vortexed. The obtained squecus dispersion containing po-
sonies waa cxtrded under pressare through a polycaibonsin
mambrans fllter having & pore size of 0.2 yn (NUCLE-
PORE®: available from Nommra Microsclence Co.Lid)
s 8nd cemvifoged ot 100,000¢g to remove unencapsulsted
drug and was dispersing again the precipitated Hposomss in
Brutton-Robinson buffer to give a liposome stock dispersion
containing penicillamine.,

To one part by volums of esch of the Hposome stock
disperiora ohisined in Examples 10 to 28 conteining vari-
ous drugs, one part by volnme of Britton-Robinsn buffer
camaining sodimn citrete and sodium glutamats, sodiom
sspartata ar histidine hydrochloride st a predetannined con-
centration was added (0 give aqueous disperdions contsining .
lipoagmes of the present invention shown fn Table 10. For
comparison, 1o one part by volume of the above liposoms
sodium citrate or one of the aforementionsd mming scids
40 aloms or Britton-Robinson buffer containing no stabilizing
agern wis added (o give comparative agueons dispersions
contxining liposames.

These dispersions were stored at 60° C. in & mamer
similer 0 Exampls 1. Chenges of appearance after ons or
two-week storags were ahown in Tahis 10. Coloration was
observed when ths stahilizing agents were not used or when
sodium citrate or an amino acid-alone was added. As

apposed to that, the agoueons dispersions containing Hpo-

3 somes of the present invention handly exhibited changs of

phosphate bufler of pH 8.0 containing 0.2% of sodivm g

dicrofensc in Example 12 was repiaced with 5 ml of
Britton-Robinson budfer of pH 5.0 contsining 0.5% of

appearance as compared with the dspersions befiore storage.
From the sbove resolty, & was found that the agueouns
dispersions containing liposomes of the presem investion
mﬂe“hm@&uww
ar Ypophilie,

TABLE 10
Bs-
wopls Stabllising agera® (purt by weight) Appoammmce™
10 Posost nvesion
Sodizm ciirats + Sofium glownes No cange
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Exampls 29

(Parcataral injaction)

‘The aqgueons disparsion cantxining liposomes obtained in
Exgmpis § containing 2% of socdiom citrate axd 0.2% of
sodium glutemste, of which Hposomea
betamethasone phosphate; was diinted with buifer
(pH 8.3) containing 2% of sodium citrate and 0.2% of
sodium ghitamate to give an aguecns dispersion comeining
Hpmwﬂd:mnldﬂln'dmhmpﬂl

was filled inio 2 ml of giasa smpoules and
lﬂ:ﬂl:db]hlﬂﬂglﬂﬂ'ﬁh‘lhﬂ:ﬂﬂﬂhﬂm

24 hours to give a parenters] injection.

Example 30

(Nasal drop)

‘The aquaons dispersion conteining liposomes obtained in
Hxampls 8 contzining 2% of sodimm citrate and 0.2% of
sodinm gintemste, of which liposomes
bemmethasons was diluted with buffer
(pH 83) conizining 2% of sodium citrate and 0.2% of

sodium glotemate and, forther, sdded with benzalkoniom 30

chloride of which final concentration in the dispersion was
0.005% to give m aqueons dispersion containing 1 mg of
betamethasons per 1 mL This dispersion was filtered throngh
& memhbmns filter of 0.22 pm end filled in a container for
spraying as a nasal drop,

Example 31
(Endarmic agent)

The aqueons disporsion containing Hposomes obtained in
Example 8 containing 2% of sodinom cltmte and 029% of
sodtmn pgintamate, of which lposomes encapsulsted
betamethasons wis diluted with phosphate buffer
(pH 83) containing 2% of sodimm clirsis and 0.2% of
. podinm glotamste and, forther, addad with benxalkoninm
chloride of which final concentration in-the dispersion was
0.005% to give an aguacns dispearsion contsining 1 mg of

betamethescno per | ml. This dispersion was Shered through

a memhrans filter of 0.22 pm and filled in a pisstic container
with sponge s an endermic agent.

Example 32

(pH 8.3) conieining 2% of sodinm citrate and 0.2% of
sodinm glutamate and, forther, added with bermalkonium

}
E
|
|

0.45 ;o and filled in a ginss container as m orul agent
Example 34

aquecus dispersion comtnining obtzined in
Exsmpis 9 containing 02% of sodinm citrate and 0.2% of

wardiluted with buffer (pH
&U)cmnhﬂn;&!idndlmdnmuﬂulofuﬁm
glutamate io give an sgneons 05mg

squeons dispersion conteining liposomes obtained in

11 conteining 0.5% of sodium citrate and 0.5% of
sodium gintemnate, of which liposomes encapsulsted timalol
maleste, was diluted with phosphate buffer (pH 8.0) con-
taining 05% of sodiom clrete snd 0.5% of sodiom
glutamsais sod, foyther, added with benzaliomiam chloride of
which final concentration in the ion was 0.005% to
aqueous dispersion contuining 2.5 mg of thnolal per
1 ml. This dispersicn was filtered throngh & mambrens flter
of 0.22 pm snd filled in 2 5-ml eye drop bottle ws m eye
drop.

Bxample 36
(Bye drop)
‘The aqueom dispersion containing obtained in Bxample
12 contuining 0.5% of sodium cltrate snd 0.2% of sodinm
glatamen, of which Hposomes sodium dicro-

encapsulgted
fmmac, was diluted with phosphate buffer (pH 8.0) contsining
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0.5% of aodium citrate and 0.2% of sodium ghrterais and,

further, added with benzalkonicm chioride of which final
conceptration In the dispersion was 0.005% to give an
squeons disparsion containing 1 mg of sodium dicrofenac
per 1 ml This dispersion was filtered through a membrms
filter of 0.22 o and fMlled in a 5-ml eye drop bottle as an eye

drop.

Accowding tn the present invemtion, there are provided
aqueous dispersions conteiniop hposomes which handly
show colomtion though they are composed of natoml phog-
pholipids, which are inexpensive and g=fe, show little lesk of
dugs encapanlated therein and boce aro excollent in stor-
ags subility.

Maoreover, since the advantages of the present invention
zre gbtained in a broed pH range. it is possibls w0 select a pH
valuo suitshls for stably storing the encapyulated drug and,
therafore, thare are provided aqueons dispersion i
i wherein the storage sitability of the encapsulated
drug {5 also excellent

What s claimed In:

1. An agoeons dispersion conteliting iposomes compeis-
ing onr: or both of yolk lecithin and soybean lecithin as lipids
for forming liposomes wherein the dispersion contains cltric
acid or s pharmaceutically accepiable salt thereof and one or
more wnino acids éclected from the group consisting of
and pharmaccutically acceptable salts thereof, wherein said

cally
following parts by weight ranges wherein the part by weigint
of the smino acid salt refers (o the amount by weight

axpressed in termos of the particuler amino ackt:

citric acid ar & pharmaceutically acceptahls salt is present
iz an amount mnging from 0.05 to 5 party by weight
based on a part by weight of the lipids used to form the
liposomes snd not more than .13 parts by weight of
the aquacus dispersion containing liposomes In terms
of citric acld;

histiding or pharmacentically accepiable salts theveof, if
present, s or mre contained in an amomnt expressed in
terms of Matidine ranging from 0.0006 to 0.3 put by
weight based an one part by weight of the ipids used
10 form the liposomes and not more than 0.015 parts by
welght based on one part by weigit &f the aquoons
dispexsion coataining Liposomes;

argining or pharmaceutically acceptable salts thereof, if
present, is ar ere contained in an smount expressed in
toms of argining, mnging from 0.02 tn 4 parts by
welght based on one part by weigiht of the lipids naed
to form ULiposomes and not mare than 0.05 parts by
welght based an gne part by weight of the aquecus

methioning or pharmaceutically acceptable salts thirenf,
if present, is or ars contpined in an amoumt mnging
from 0,008 to 08 parts by weight basad an ons part by
welght of the lipids snd to make the Hposomes end not
mare than 0.02 parts by weight based on ooo puit by
:ﬂdhmmmnm:

whereln gintamic acid and sspartic acld or pharmecent-
cally acceptshle salts thereof, if present, are contained

morphing, urokinsse, rostaglandin
E,, 2-N-{3-{3(1-piperidingmethyl)phenoxyipropyl jamino-
S-amino-1,3.4-thiadiazole, imolol, gintmthione,
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over extended pariods of time as liquids, which retain significant pharmaceutical activity during such storage and/or which are
compaiible. The farmulations of the present lavention comprise: (a) a pharmaceutically effective concentration of CRF; (b) a buffer 1o
maintain the pH of the formulbxtion between sbout 2.0 10 about 5.0 or sbout 6.0 to about 9,0 when in liquid form and (c) xn alcobol such
& mannitol, sorbitol, methanol, glycerol, ar the like, Other aspects of the present invextion involve addition of various other components
o the farmmiations deecyibed herein for the purpose of decressing the mie of degradation of the CRF peptide or increasing ity solvbllity
In solution. Finally, the present invention is further directed to methods for preparing such novel pharmaceutical fommulations of CAF snd
mothods of using those formalaions 1o reduce inBanmation and edema in mammals.
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The publications and other materials cited herein are used to illuminate the
background of the invention and to provide additional detalis with regard to
its practice. Each of the publications referenced herein are hereby
expressly incorporated by reference in their entirety.

SUNMARY OF THE INVENTION
The present invention is predicated upon the identification and preparation
of novel formulations of CRF having acceptable solubility and which are
stable when stored as liquids for extended periods of time, which do not
lose significant pharmaceutical activity during such storage and/or which are
phammaceutically acceptable in that they are well tolerated in terms of
irritation when administered. Thus, one aspect of the preaent invention
relates to pharmaceutically acceptable formulations of CRF comprising (a) a;
pharmaceutically effective amourit of CRF, (b) a buffer at a concentration of
from about 1 mM to about 50 mM which functions to maintain the pH of said
formulation between about 2.0 fo about 5.0 or betweenjabout 6.0 to about
8:0 when in liquid form, whereln the anion of said buffer is selected from the *
group consisting of acetate, phoaphate; carbonate, succinate, dtmﬁ borate,
tartrate, fumarate and lactats and (c) an alcohol, in a concentration of from
about 1% to about 10%, wherein said alcohol is selected from the group
consisting of mannitol, sorbitol, ribotol, arabitol, xylitol, inositol, galactitol,
methanol, ethanol and glycerol.

In other aspects of the present invention, various componenis are optionally
included in the formulation as described above and may replace the buffer.
Such additives include amino acidd such as methionine, arginine, lysine,
glutamic acid, cysisine, glutathione, and the like. Amino acids are generally
present in concentrations ranging from about 1 mM to about 100 mM_

in yet other aspects of the present invention, various sugars are optionally
included in the CRF formulations as described above. Such sugars inciude,
for example, glucose, sucross, lactoss, fructose, trehalose, mannose, and

| A
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The following examples are provided merely to illustrate various
embodiments of the present invention and are not intended to be limiting of
the subject matter disclosed herein.:

Experimental
5 Example 1: Synthesia of CRF Peptides

CRF pepfides can be synthesized using well known Merifield solid phase
peptide synthesis technology. Specifically, the first carboxy-terminus amino
acid of the CRF peptide sequence is attached to an insoluble polystyrene
(benzhydrytamine derivative) resin by an amine bond and the remaining

10 amino acids of the peptide are subsequently linked in sequence. The amino
acid residues are chemically protected to protect against undesirable
coupling reactions between reactive side chains of the amino acid subunits.
Once synthesis of the peptide is complete, liquid hydrogen fluoride is used
to cleave the peptide from the resin and to deprotect the previously

15 protected reactive sites on the amino acid subunits.

Once completely synthesized, the crude CRF peptide is then purified by
reverse-phase chromatography using a C-18 resin and an acetic
acid/acetonitrile buffer system. Purer fractions are pooled for further
purification using C-18 semi-preparative chromatography. Elution from this

20 column uses an acetic acid/acetonitrile and/or an ammonium
bicarbonate/acstonitrile buffer system. The purest fractions are pooled and
lyophilized. The purified peptide is then stored in glass containers at -25°C
to -15°C until ready for the preparation of a liquid formulation thereof.

Example 2: Preparation of Liguld Formulations of CRF from

25 . Synthesized Peptide
From the solid CRF peplide synthesized in Example 1 above, a pH 4.0
liquid formulation of 1 mg/ml CRF in 20 mM acstate buffer and 5% mannitot
was prepared as follows. Solid CRF peptide is removed from freezer
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storage and is allowed to equilibrate at room temperature for at least 30
minutes. While the CRF peptide is equilibrating, 1,100 ml of sterile walgr
and 1.38 mi glacial acetic acid is added to a sterie 2-liter fiask and the
solution is mixed for a minimum of 5 minutes. The solution is then brought
up to 1,200 mi with eterile water and mbced for at least an additional 5
minutes. This forms the "acetic acid” solution.

While the acetic acid solution is mixing, 1.088 grams of sodium acetate
trihydrate is dissolved in 300 mi of sterile water, the solution is brought up to
400 ml with sterile water and is mixed for at least 5 minutes. This forms the
“sodium acetate™ solution. Then, in a sterile 2-liter flask, 1,100 mi of the
acetic acid solution and 240 ml of the sodium acetate solution are
combined, mixed for a minimum of 5 minutes and the pH is then adjusted to
4.0 using the remaining acstic acid solution to lower the pH or the remaining
sodium acetate solution to raise the pH. This solution is then sparged with
fihered nitrogen for at isast 30 minutes. This forms the “buffer” solution.

Once sparged with nitrogen for at least 30 minutes, 800 mi of the buffer
solution is tranaferred 0 a 2-liter graduated cylinder and 55 grams of
mannitol is added. This solution is then mixed for at least 10 minutes until
the mannitol is completely dissolved and while continuing to sparge the
solution with nitrogen. The pH of this solution is then adjusted to 4.0 by
adding sither the acetic acid soiution to iower the pH or the sodium acetate
solution to raise the pH. This forms the “buffer/mannitol® salution.

Once the buffer/mannitol solution is adjusted to pH 4.0, 1.1 grams (net
peptide weight) of solid CRF is added and the solution is mixed until the
CRF is completely dissolved. A nitrogen flush is maintained over the
solution during this time. Once the added CRF is completely dissolved, the
volume of the solution Is brought up to 1,100 ml with buffer/mannitol solution
and mixed while maintaining a nitrogen flush over the solution. This forms
the “CRF/buffer/mannitol” solution.
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The CRF/buffer/mannitol solution is then filtered through a sterile 0.22
micron pore sixe Durapore membrane filter while a nitrogen flush is
maintained over the filtered sclution. Sterile storage vials are then flushed
with filtered nitrogen and 0.5 mi to 2.0 mi of the CRF/buffer/mannitol solution
is aliquotted into vials which are then stoppered, sealed and stored at 2°-
8°C. The resulting liquid formulation is 1.0 mg/ml CRF in 20 mM acetate
buffer, pH 4.0 and 5% mannitol.

Exampie 3: Solubility of CRF in Varlous Buffer Solutions

In an effort to develop liquid formulations of CRF useful for commercial
pharmaceutical purposes, experiments designed to measure the solubility of
CRF in a variety of different buffer solutions were carried out. Specifically,
CRF was added in increasing amounts to a variety of different buffer
solutions at various different concentrations and pH's, either in the presence
or absence of other exciplent additives and the solubility of the CRF product
was detsrmined. Table 1 summarizes the results of these experiments
measuring the solubllity of CRF in various phosphate, citrate and acetate
buffers, either in the presence or absence of various excipients such as
NaCl and mannitol. CRF solubility is expressed in gross weight of CRF in
mg/ml of solution.
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The CRF/buffer/mannitol solution is then filtered through a sterile 0.22
micron pore size Durapore membrane filter while a nitrogen flush Is
maintained over the filtered solution. Sterile storage viais are then flushed
with filtered nitrogen and 0.5 mi to 2.0 ml of the CRF/buffer/mannitol solution
is aliquotted into vials which are then stoppered, sealed and stored at 2°-
8°C. The resulting liquid formulation is 1.0 mg/ml CRF in 20 mM acetate
buffer, pH 4.0 and 5% mannitol.

e ' -
amal AR P

In an effort to develop liquid formulations of CRF useful for commercial
pharmaceutical purposes, experiments designed to measure the solubility of
CRF in a variety of different buffer solutions were carmried out. Specifically,
CRF was added in increasing amounts to a variety of different buffer
solutions at various different concentrations and pH's, either in the presance
or absence of other exciplent additives and the solubility of the CRF product
was determined. Table 1 summarizes the results of these experiments
measuring the solubllity of CRF In various phosphate, citrate and acetate
buffers, either in the presence or ahsence of various excipients such as
NaCl and mannitol. CRF sotubliity is expressed in gross weight of CRF in
mg/mi of solution.

=y
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Jable 1:

pH
{rg/mi)

7.1

6.02
6.96
7.7
7.32
4.0
6.1
5.1
8.1
8.1
4.08
4.08
4.92
4.92

5.84

4.2
4.49
4.49
4.9
4.9
6.24
0.24

4.2
4.4
4.8

4.72
4.81
5.0

4.28

4.46
4.62
4.73
4.94

-19-
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Solubility of CRF In Various Buffer Solutions

10mM PO4
10mM PO4
10mh PO4
10mM PO4
10mM PO4
10mM PO4
10mM PO4 .
10mM PO4

5mM PO4
EmM PO4
mM PO4

20mM PO4

256mM Cltrate
26mM Citrates
25mM Citrate
26mM Citrate
26mM Citrate
25mM Citrate

6mM Citrate
6mM Cltrate
bmM Citrate
&mM Cltrate
EmM Chrate
5mM Cltrate

26mM HOAc
26mM HOAc
26mM HOAc
26mM HOAc
25mM HOAc
26mM HOAc
26mM HOAc

EmiM HOAC
5mM HOAC
5mM HOAC
5mid HOAC
5mM HOAC
BmM HOAC
5mM HOAC
5mM HOAC

20mM HOAc
20mM HOAc
20mM HOAc
20mM HOAc
20mM HOAc
20mM HOAc

SALT

138mM NaCl
138mM NaCl
138mM NeCl
138mM NeCl
138mM NeCl
138mM NaCl
138mM NaCi
138mM NaCl

160mM NaCl
160mM NaCl

160mM NaCl

160mM NaCl
150mM NaCl

150mM NaC

160mM NaCl
160mM NaCi

150mM NaCi

150mM NeaCl

5% mannitol
1% mannitol
1% Twesn

5% mannito!
59 mannitol
5% mannitol
59% mannitol
6% mannitol
5% mannitol

ALCOHOL  SOLUBILITY

B0

2.64
0.29
0.62
0.31
0.62
0.48
0.84

0.08
0.47
0.48

1.4

0.02
0.04
0.01
0.02
0.07
0.1

0.1
0.2

0.01
0.03
0.02
0.04

29

0.28
5.34
0.14
0.37
0.06
0.09

1.17
33
2.2
1.88
1.97
1.13
0.13
0.03

14.6
1.2
13.8
12.6
1.63
0.07
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5.23 20mM HOAc 5% mannito! 0.04
The results presentad in Table 1 demonstrate that CRF is very soluble in

phosphate buffer between pH 2 and 3.6 and becomes less soluble between
pH 5 and 8. The solubillty of CRF then appears to increase when the pH is
raised to greater than or equal to 7.0.

The results presented in Table 1 further demonstrate that CRF is very
insoluble (< 0.2 mg/m{) in citrate buffer between pH 4 and 8’ ,

Finally, CRF is very soluble in acetate buffer between pH 4 and 5 without
added NaCl whereas addition of 150 mM NaCl acts to significantly reduce
CRF solubility in acetate buffer. The addition of 5% mannitol does not
appear to detrimentally affect the solubility of CRF at any pH tested.

Next, becausa it is known that certain buffers may be volatilized when

lyophilized, further experiments were conducted as described above to
axamina the solubllity of CRF in various other non-volatile buffer solutions.
The results of these experiments are presented in Table 2.

Table 2: Solubllity of CRF In Various Non-Volatile Buffer Solutions

Buffer Solution CRE i Al
25 mM Ascorbic, pH 4.0 4.5

25 mM Lactic, pH 4.0 1.9

25 mM Succinic, pH 4.0 4.2

25 mM Tartaric, pH 4.0 0.2

10 mM Phosphate, pH 7.3 3.0
10 mM Phoephate, pH 7.3 + 0.25% arginine 20

10 mM Phosphate, pH 7.3 + 25 mM ascorbate 12
10 mM Phosphate, pH 7.3 + 0.25% glycine 22

The results presented in Table 2 demonstrate that CRF is extramely soluble
in the ascorble, lactic, succinic and phosphate buffers tested. Solubility was
significantly reduced in the tartaric buffer tested.

8
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Based upon the results presented in Table 2 demonstrating that CRF is very
soluble in ascorbic-, succinic- and phosphate-based buffers, formulations
having different concentrations of CRF were prepared in each of the three
buffers and the rate of degradation of the CRF peptide in those formulations
was determined after storaga for 5 days at either 4°C or 30°C. In each
formulation, buffer salts were set at 20 mM and mannitol was present at 5%.
The rate of degradation was determined by measuring the concentration of
CRF in each formulation prior to storage and again after 5 days in storage
at each temperatiure examined. The resulis of these experimants are
presented in Table 3.

Table 3: Stabliity of CRF in Ascorbic-, Succinic- and Phosphate-

Based Buffers

RF ' /m
Forrmulation time=0 4°C.Sdays 30C. O
dava
Ascorbic, pH 4.0 (1 mg/mi CRF) 084  0.90 0.61
Ascorbic, pH 4.0 (0.5 mg/ml CRF) 058  0.52 0.35
Ascorbic, pH 4.0 (0.2 mg/ml CRF) 027 0.5 0.08
Succinic, pH 4.0 (1 mg/ml CRF) 0.98 1.02 0.98
Succinic, pH 4.0 (0.5 mg/ml CRF) 049 049 0.51
Succinic, pH 4.0 (0.2 mg/ml CRF) 022  0.21 0.21
Phosphate, pH 7.4 (1 mg/mi CRF) 100  1.01 0.87
Phosphats, pH 7.4 (0.5 mg/ml CRF) 042  0.41 0.41
Phosphate, pH 7.4 (0.2 mg/mi CRF) 018 0.15 0.15

The results presented in Table 3 demonstrate that while the ascorbic-based
formulation is detrimental fo the stability of CRF at both 4°C and 3(°C, the
succinic-based and phosphate-based formulations did not result in any
significant degradation of the solubllizad CRF peptide.
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CRF Stablility in Liguid Formulations
Experiments were carmried out to determine the effect of 5% mannitol or 5%
sorbitol on the stability of liquid formulations of CRF during long-term
storage at 4°C or 30°C. Specifically, the following liquid formulationa were
prepared and analyzed for stabillty during atorage at either 4°C or 30°C:

1 mgim! CRF, pH 4.0 acetate (20 mM)

1 mg/ml CRF, pH 4.0 acetate (20 mM), 5% mannitol
1 mg/ml CRF, pH 4.0 acetate (20 mM), 5% sorbitol
1 mg/mi CRF, pH 4.5 acetate (20 mM)

1 mg/mi CRF, pH 4.5 acetate (20 mM), 5% mannitol
1 mg/mi CRF, pH 4.5 acetate (20 mM), 5% sorbitol

Stabliity of the peptide in each formulation tested was determined by
analyzing each of the samples by HPLC at various timepoints and
measuring the amount of peptide degradation that had occurred at each
timepoint by calculating the area under the peak comresponding to CRF as
compared to the total area under all peaks detected.

The results obtalned from these experiments demonstrated that after 2-
weeks in storage at either 4°C and 30°C, the pH 4.0 formulations were
equaily stable as the pH 4.5 formulations and, therefore, the pH 4.5
formulations were dropped from the study.

The results of the studies for the pH 4.0 formulations parformed at 30°C are
shown in Figure 2. Specifically, the data presented in Figure 2 indicate that
after 2-weeks of storage at 30°C, the pH 4.0 mannitol-containing formulation
showed a slight trand toward greater stability than the sorbitol-containing
formulation. Both the mennitol-containing and sorbitol-containing
fonnulntiom'. however, were significantly more stable than the formulation
lacking additive alcohol. This same pattam was consistantly observed
through 12 weeks of storage at 30°C. Thus, these data indicate that the

1d4
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addition of an alcohol such as mannitol or sorbitol functions to provide
pratection against degradation of CRF when stored as a liguid at 30°C.

The results of the studies performed at 4°C are presented in Figure 3.
Specifically, the data presented in Figure 3 indicate that both the mannitol-
containing and sorbitol-containing formulations were significantly more stable
than the formulation lacking any additive aicohol at the 2-month, 3-month
and 5-month timepoints. These resuits, therefore, demonstrate that the
addition of an alcohol such as mannitol or sorbitol to liquid formulations of
CRF functions to provide protection against degradation of CRF when stored
as a lquid at 4°C.

Example 6: Studigs on the Stabiiity of CRF During Storage _

Independent batches of pH 4.0 liquid formulations containing 1 mg/ml
CRF in 20 mM acetate buffer and 5% mannitol (batch numbers NTI194004
and NTI95004), of a pH 7.4 liquid formulation of 1 mg/ml CRF in 10 mM
phosphate buffer and 5% mannitol (batch number 172(0384) and of a pH 7.4
liquid formulation of 0.5 mg/ml CRF in 10 mM phoephate buffer and 5%
mannitol (batch number 26210664) were prepared and were examined for
their stability after storage for various periods of time at 2°-8°C. Parcent
stability of the fiquid formulations was measured by subjecting the samples
to HPLC analysis after storage for the desired period of time and
determining the relative area under the peak corresponding to CRF as
compared to the total area under all peaks detectad. The results presented
in Table 4 and Figures 4 and 5 indicate that liquid formulations of CRF in
both acetate and phosphate buffers are relatively stable over extended
periods of time at 2°-8°C.
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Tshie 4:  Stablility of CRF in Acetate and Phosphate-Basad Buffers
Eormulation/Batch Number Last Timapoint Percent Stabiiity

Acetate/NTI94004 12 months 95%
Acetate/NTI0S004 12 months 98%
Phosphate/17210384 12 months 85%
Phosphate/26210894 15 months 295%

Two independent batches of CRF-coniaining formulations (batches NT1-02-
03191 and NTI-07-05122) were prepared, lyophilized, stored for varying
periods of time at -20°C to -15°C, reconstituted in saline and tested for their
percent stability afler storage. Prior to lyophilization, the liquid formulations
constituted 0.2 mg/ml CRF, 0.1% HCI and 10 mg/ml mannitol. After 3 years
of storage in a lyophiized form at -20°C to -15°C, batch NTI-02-03191 was
shown to be greaisr thaen 87% stable by HPLC analysis as described above.
After 3-years of storage at -20°C to -15°C, batch NTI-07-05122 was shown
to be greater than 85% stable by HPLC analysis as described above.

Example 7: Studies on Pharmacsutical Formulations

A series of studies were carried out fo evaluate the effects of different
materials on the stability over time of the CRF peptide in various different
liquid formulations. Multiple independent sets of CRF liquid formulations
were analyzed separately. In each set of liquid formulations, an initial pH
4.0 liquid formulation consisting of 1 mg/ml CRF in 20 mM acetate buffer
and 5% mannitol ("control” formulation) was employed and various
components were aeither added theroto (“added"” in Table 5), or in some
cases, were subsiituted for a certain component or components in the initial
formulation ("sub for..."” in Table §). Each formulation in each set of
formulations was then stored at 40°C and the degree of degradation of the
CRF peptide was delermined at various timepoints by HPLC analysis. Each
separate set of formulations was run with a concurmrent cantrol liquid
formulation.
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The results of these experiments are presented in Table 5. The quantitative
results shown in Table 5 are the results obtained from the most recent
timepoint of each experiment wherein the final timepoints for each of Sets A-
H varied from days to more than eight weeks. Both the assay and purity
results are presented as percent relative to the concurrent control; assay is
measured as CRF concentration against a reference standard and purity is
measured as the purity of the CRF HPLC peak relative to that of the other
detectable CRF-related paaks in the sample.

TJABLE 5: Stability of CRF in Various Liquid Formulations at 40°C

Modifigmion Concenirgtion  Aasay - snd of study Purity - end of study
%ot contrgl % ot conrol
BetA
METHANOL {sub for mamnitol) ™ 98% 100%
EDTA (added] 0.08% 84% 7%
SUCROSE {sub for mannitol) 5% 27% 70%
GLYCEROL {sub for mmnnitol) % 7% 0%
HISTIDINE (sdded] 16mM 4% 74%
GLUTAMIC ACTD {added) 12mM 25% 7%
Sa8
MANMITOL {sub lor mannitol) 1% 108% 8%
MANNITOL (sub for mannitol) 10% 106% 100%
S0DIJM CHLORIDE (added) 1% ns n
ACETATE {sub for acetatel &mM 100% 100%
ACETATE (sub for scatate) G0 mM 102% 29%
SUCCINATE isub for acetats) 20mM 108% 8%
CYSTEINE {added] 8 mM 74% 76%
METHIONINE (sdded) 11 mM 107% 100%
ARGININE {nddad) 10mM 172% 100%
LYSINE {added} 10mM 102% 8%
ZINC ACETATE (sided) 1mM 4% 9%
CUPROUS CHLORIDE {added) 0.9 mM 8% as%

FERROUS CHLORIDE (addad] 0.8 mM 7% T00%
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JABLE B, continued

BEIC
EDTA (added)

METHIONINE {acked)
ARGININE inddaed)
LYSINE {sddled]
GLUTAMIC ACID {sddud}

inp
SODIUM BISULFITE (added)

MAGNEBIUM CHLORIDE {sdded)

BHT (sddad)
PEG (added]

SmE

GLUTAMIC ACID {sddec)
GLUTAMIC ACID (sdded)
GLUTAMIC ACID (added)
METHIONINE {sddad)
METHIONINE (added)
METHIONINE {sdded)
GLU + MET (added)

Saf
FERRIC CHLORIDE {added)

FERRIC CHLORIDE {addad]
FERRIC CHLORIDE {(sdded)
CUPRIC CHLORIDE (addad)
CUPRIC CHLORIDE (added)
CUPRIC CHLORIDE (added)

inG

CUPROUS CHLORIDE (added)
CUPROUS CHLORIDE |addad)
CUPROUS CHLORIDE (addad)

Sai

METHIONINE (added)
METHIONINE (added)
ACETATE (sub for acotste]

-26-
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Concentraion  Assay - End of Stundy Purity - End of study

4.56mM
1.2mM
0.1 mM
6.80%

B0 mM
10mM
2mM

50 mM
10mM
2mM

10 + 10mM

1mM
0.2mM
0.08 mM
1TmM
0.2 mM
0.06 mM

1TmM
0.2 mM
0.05 mM

8%
%
80%
p9%
29%
2%
3%

58%
88%
92%
1%
4%
4%

5%
%
81%

100%
110%
21%

78%
3%
8%

101%

9%



&5

WO /11912 PCT/USHTI640
-27-
ACETATE {sub for scatutz) & mM 84% 1%
METHIONINE ONLY 20 mM 128% 105%
TABLE 5, continued
Concemagion Assay- Endof Sudy  Purity - End of study
5 % of controf 3 of control
Set!
pH 7.4 10mM PO,/6% mennitol na 85%
pH 7.4 10mM PO,/6% mannital  10mM Glu n 80%
pH 7.4 10mM PO /5% mannitol  10mMMet ns 28%
10

15

20

25

The results presented in Table 5 demonsirate that the addition of amino
acids such as methionine;larginine, lysine and glutamic acid provides
protection against degradation-of the CRF peptide in a liquid formulation. It
is believed that the free amino acids alter the mechanism and rate of
degradation of the peptide. In the case of additive methionine, the amino
acid acts as a substitute site for oxidation, thereby reducing the oxidation of
CRF itself. Thus, additive methionine exhibits a protective effect on the
CRF peptide.

Furthermore, addition of the potential stabilizers magnesium, cupric or zinc
salis also may provide a stabilizing effect against degradation of CRF in a
liquid formulation, where as the addition of cuprous chloride appears to have
a defrimental effect on CRF stability.

The results presented in Table 5 also indicate that various alcohols such as
methanol or glycerol can effectively substitute for mannitol in the liquid
formulation without having any significant detrimenta! effect on stability of
CRF and, furthermore, mannitol concentrations in the liquid formulation can
be varied between 1% and 10% without having any significant detrimental
effact. Moreover, the results presented in Table 5 demonstrate that use of
methionine or a succinate-based buffer in place of the control acetate-based
buffer has no significant detrimental effect on CRF stability in a liquid
formulation.
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Finally, the results presented in Table 5 demonstrate that addition of an

antioxidant compound such as butylated hydroxytoluene (BHT) has no
significant detrimental effects on the stability of CRF in a liquid formulation.

Example 8:

Follow-up experiments were performed to confirm the protective effect
provided by the addition of methicnine to the CRF formulations of the
present invention. Figura 6 shows the relative rate of degradation of the
CRF peptide during storage at 40°C in a control quid formulation (20 mM
acetate and 5% mannitol) versus that wherein either 10 mM or 50 mM
methionine is added to the control formulation. The “area %" of the liquid
formulations was measured by subjecting the sampies to HPLC analysis
afier storage for the desired period of time and determining the relative area

under the peak comesponding to CRF as compared to the total area under
all peaks detected.

The results presented in Figure 6 damonstrate that while the addition of 10
mM methionine to the CRF formulations provides for a small protective
effect against degradation of the peptide at 40°C, addition of 50 mM
methionine to the control formulation provides a significantly increased
protective effect.

Figure 7 shows the stabllity of CRF at 40°C in the presence of various

acetate and/or methionine concentrations. The reasults presented in Figure 7
demonstrate that the substitution of 20 mM methionine in place of acetate .

provides a significant protective effect as compared fo that control 5"{’
formutation.

Finally, Figure 8 also demonstrates that the substitution of either 20 mM or
50 mM methionine in place of acetate in formulations of the CRF peptide at
40°C acts to significantly decrease the rats at which the CRF peptide is
degraded.
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Experiments were performed to determine the difference in CRF stability

when stored as a lyophilized power {"powder” form) versus when stored in a

liquid formulation that has been reconstituted from that lyophilzed powder { orf &

("liquid” form). For these experiments, iwo different CRF formulations were
prapared as lyophilized powders and a portion of each was reconstituted as
a liquid. Both the powder and liquid forms of the peptide were then stored
over a period of 6 weeks at either 30°C or 40°C fo determine the amount of
CRF degradation that occurred during the storage period. The formulations
tested were (1) 0.2 mg/mi CRF in 10 mM succinate, pH 4.0 and 5%
mannito! ("succinate” formulation) and (2} 0.2 mg/m! CRF in 10 mM
phosphate buffer, pH 7.4 and §% mannitol ("phosphate™ formulation). The
results of these experiments are presented in Table 6. The numbers
presented in Table 6 represent the % of the initial CRF concentration at
each timepoint analyzed. "ND* means that concentration measurements

were not performed at those timepoints.

Table 6: Stabliity of Various Liquid and Powder Formulations of
CRF

CRE concentration (% of iniial

EEHMQDM Tomp Odave 4davs 7days 14 days 4 wke 6

Succinate/Powder 30°C 100 ND ND 83 101
75

Succinate/Powder 40°C 100 ND ND 63 59
32 :

Phosphate/Powdar 30°C 100 ND ND 80 103
76

Phosphate/Powder 40°C 100 ND ND 58 32
68

Succinate/Liquid 30°C 100 92 93 100 121 ND
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Phosaphate/fLiquid 30°C 100 91 08 82 107 ND

The data presented in Table 8 indicate that liquid solutions of CRF seem to
be as stable over time as the lyophilized powders of CRF. These data are
surprising in light of the general acceptance in the art that lyophilized
formulations are more stable over time than are their liquid counterparts.

Exampie 10: Subcutaneous and lntrecutaneous Iivitation
Scmeening

Experiments were performed to detarmine the irritation potential of various
formulations which either possass or lack the CRF peptide. First, two CRF-
containing formulations were prepared and administered subcutaneously as
a single dose to rats and the degree of imitation at the administration site
was observed at various timepoints following administration. The imitation
potential of the following formulations was analyzed:

1 mg/mi CRF, pH 4.0, 20 mM acetate buffer, 5% mannitol
1 mg/mi CRF, pH 4.0, 20 mM acetate buffer, 5% sorbitol

The resuits of these experiments demonstrated that both of the formulations
analyzed were non-rritating to the test animals when administered as a
single dose subcutaneously. When administered subcutanecusly daily for
seven days to rats, no irritation was observed visually but the formulations
demonstrated imitation potential upon microscopic examination of the
injection site.

Next, the irritation potential of various liquid vehicles lacking additive CRF
was examined in a rabbit intracutaneous irritation model. In this model, the
backs of test rabblts are shaved, 0.2 ml of each test formulation vehicle is
injected intracutaneously at five different sites on the back of the rabbit and
the injection sites are cbserved for the presence of erythema/aschar
formation and edema at 24, 48 and 72 hours after injection. At each
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observational time point, erythema/eschar formation is scored on a scale of
0 to 4 as shown in Table 7.

Table 7: Scoring of Erythema and Eschar Formation

Score
No erythema
0
Very slight erythema (barely perceptible) 1
Well-defined erythema 2
Moderate to severe erythema 3
Severe erythema (beet-redness) to slight eschar formation 4

Furthermore, at each observational time point, edema formation, excluding
non-inflammatory (mechanical) edema from the blank or extraction fluid, is
scored on a scale of 0 to 4 as shown in Table 8.

]jble 8: Scoring of Edema Formation

score

No edema 0
Very slight edema (barely perceptible) 1
Light edema (edges of area well defined by definite ralsing)
2
Moderate edema (raised about 1 mm) 3
Severe adema (raised more than 1 mm and

extending beyond area of exposure 4

Upon completion of the studies, 8 ‘mean Irritation score” is determined for
each formulation fested by adding the erythema/eschar formation score and
the edema score at each of the five injection sites and at each of the three
different observational time points and dividing that total score by the
number of scores taken at each site and at each obsarvational time point (2)
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multiplied by the number of injection sites observed at each time point (5)
muttiplied by the number of observational time points (3). The mean

irritation scores of various differant CRF formulation vehicles are shown in
Table 8.

Tabla 9: Mean irritation Scores for Various CRF Vehicle Solutions

Jast Vehicle Mean jrritation score
Saline control 0

pH 4.0, 20 mM NaOAc buffer 2.9

pH 4.0, 20 mM NaOAc buffer, 5% mannitol 0.8

pH 4.0, 5 mM NaOAc buffer, 5% mannitol 0

pH 7.4, 10 mM PO, bufler 0.8
pH 7.4, 10 mM PO, buffer, 5% mannitol 0

These results demonstrate that while the pH 4.0, 20 mM acetate buffer
vehicle exhibits a relatively high mean irritation score, addition of an alcohol
such as mannitol {o that vehicle has the effect of significantly reducing the
irritative effect of the liquid formulation. The same protective effect is
observed when mannitol is employed in association with a phosphate buffer
atpH 74.

Similar experiments were performed to determine the effects of additive
methionine on the irritation potentia! of a CRF formulation. The results of

the experiments testing various different formulation vehicles are shown in
Table 10.

Tebie 10: Mean itritation Scores for Various CRF Vehicle Solutions
Test Vehicle Mean irritation score
Saline control 0

pH 4.0, 20 mM NaOAc buffer, §% mannital 23
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pH 4.0, 10 mM NaOAc buffer, 5% mannitol 0.8
pH 4.0, 5 mM NaOAc buffer, 5% mannitol 03

pH 4.0, 5§ mM NaOAc buffer, 5% mannitol, 20 mM methionine 0.6

pH 4.0, 5 mM NaOAc buffer, 5% mannitol, 50 mM methionine 0
5 pH 4.0, 20 mM methionine, 5% mannitol . 0

pH 4.0, 50 mM methionine, 5% mannito! 0

The resuits presented in Table 10 demonstrate that methionine-containing
formulations are generally less irmitating than similar formulations lacking
methionine. Also, substitution of methionine for acetaie results in a

10 formulation which is less irritating.

The foregoing description of the preferred embodiments of the present
invention has been presented for purposes of lilustration and description.
They are not intended to be exhaustive or to limit the invention to the
precise form disciosed, and many modifications and variations are possible

15 In light of the above teaching. Such modifications and variations which may
be apparent to a person skilled in the art are intended to be within the scope
of the invention.
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WHAT IS CLAIMED I8:

1. A pharmaceutically acceptable formulation of corticotropin
releasing factor (CRF) compriaing (a) 2 phammaceutically effective amount of
CRF, (b) a buffer at a concentration of from about 1 mM to about 50 mM
which functions to maintain the pH of said formulation between about 2.0 to
about 5.0 or betwean sbout 6.0 to about 9.0 when said formulation is in
liquid form, wherein the anion of sald buffer is selectad from the group
consisting of acetate, phosphate, carbonate, succinate, citrate, borate,
tartrate, fumarate and lactate and (c) an alcohol, in a concentration of from
about 1% to about 10%, whenein said alcohol is selected from the group
consisting of mannitol, sorbitol, riboto), arabitol, xylitol, inositol, gatactitol,
methanol, sthanol and giycerol.

2.  The formulation according to Claim 1 further comprising an
amino acid selected from the group consisting of methioning, arginine,
lysine, cystsine, giutathione and glutamic acid in a concentration from about
1 mM to about 100 mM.

3. The formulation according to Claim 2 wherein the amino acid is
methionine.

4. The formulation according to Claim 3 wherein said methionine
is at a concentration from about 10 mM to about 50 mM:

5.  The formulation according to Claim 1 further comprising a2
sugar in a concantration from about 1% to about 10%.

8. The formulation according to Claim 5 wherein the sugar is
sslected from the group consisting of giucose, sucrose, lactose, fructose,
trehaiose arxi mannose.

7.  The formulation according to Claim 1 further comprising a ferric
or cupric salt in a concentration from about 0.05 mM to about 1 mM.
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8. The formulation according to Claim 7 wherein said ferric or
cupric salt is feric chloride or cupric chioride.

8. The formulation according to Claim 1 further compriging
butylated hydroxytoluene in a concentration from about 0.05 mM to about
0.5 mM.

10. The formulation according to Claim 1 further comprising
magnesium chioride or zinc chloride in a concentration from about 0.5 mM
to 2.0 mM.

11. The formulation according to Claim 1 further comprising any
chemically compatible preservative.

12. The formulation according to Claim 11 wherein said chemically

compatible preservative is selacted from the group consisting of benzyl
alcahol, chiorobutanal, phenol, cresol, methyl paraben and propyl paraben.

13. The formulation according to Claim 1 wherein said formulation
is 0.5-3 mg/ml CRF in 20 mM acetate buffer and 5% mannitol at pH 4.0.

14, The formulation according to Claim 1 wherein saki formulation
is 0.5-3 mg/mi CRF in 20 mM acetate buffer, 5% mannitol and 50 mM
methionine at pH 4.0,

15. A pharmaceutically acceptable formulation of corticotropin
releasing factor (CRF) comprising (a) a pharmaceutically effective amount of -
CRF, (b) an a_mimacidutaconeennﬂonoffmlnaboun mM to about 100.
mM, wherein said amino acid is selectad from the group consisting of
methionine, arginine, lysine, cystsine, glutathione and glutamic acid and (c)
an aicohol, in a concentration of from about 1% to about 10%, wherein said
aicohol is selected from the group consisting of mannitol, sorbitol, ribotol,
arabitol, xyiitol, inoeitol, galactitol, methanol, ethanol and glycerol.

16°
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16. The formulation according to Claim 15 wherein said amino acid
is mathionine.

17. The formulation according to Claim 18 wherein said methionine
is present at a concentration of from about 10 mM to about 50 mM.

5 18. The formulation according to Claim 17 wherein said methionine
Is present at a concentration of about 20 mM.

19. The formulation according to Claim 15 wherein said formulation
is 0.5-3 mg/mi CRF in 20 mM methionine and 5% mannito! at pH 49 :

20. The formulation according to Claim 15 further comprising a
10 chemically compatible preservative.

21. The fomulation according to Claim 20 wherein said chemically
compatible preservative is selected from the group consisting of benzyl
alcohol, chlorobutanol, phenol, cresol, methyl paraben and propyl paraben.

22. The formulation according to Claims 1 or 15 in liquid form.
15 23. The formulation according to Claims 1 or 15 in lyophilized form. -~

24. A method of preparing a pharmaceutically acceptable
formulation of corticotropin releasing factor peptide comprising dissolving
eaid corticotropin releasing factor peptide in a solution comprising (a) either
(i) a buffer at a concentration of from about 1 mM to about 50 mM which

20 functions to maintain the pH of said formulation between about 2.0 to about |
5.0 or between about 8.0 to about 8.0 when said formulation is in liquid
form, wherein the anion of said buffer is selected from the group conasisting
of acetate, phosphats’ carbonate, succinate, citrats, borate, tartrate,
fumarate and lactate or (li) an amino acid at a concentration of from about 1

25 mM to about 100 mM, wherein said amino acid is selected from the group
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consisting of methionine, arginine, lysine, cysteine, giutathione and glutamic
acid and (b) an alcohol in a concentration of from about 1% to about 10%,
wherein said alcohol is selected from the group consisting of mannitol,
sorbitol, ribotol, arabitol, xylitol, inositol, galactitol, methano!, ethanol and
glycerol,

25. The method according to Claim 24 wherein when said solution
comprises said buffer, the further step of adding to said formulation an
amino acid selected from the group consisting of methionine, arginine,
lysine, cysteine, giutathione and glutamic acid in a concentration from about
1 mM to about 100 mM.

26. The method according to Claim 24 further comprising the step
of adding to said formulation a sugar in a concentration from about 1% to
about 10%.

27. The method according to Claim 26 wherein the sugar is
selectad from the group consisting of glucose, sucrose, lactose, fructose,
trehalose and mannose.

28. The method according to Claim 24 further comprising the step
of adding to said formulation a ferric or cupric salt in a concentration from
about 0.05 mM to about 1 mM.

29. The method according to Claim 28 wherein said ferric or cupric
salt ia ferric chioride or cupric chiorlde.

30. The method according to Claim 24 further comprising the step
of adding to said formulation butylated hydroxytoluene in a concentration
from about 0.05 mM to about 0.5 mM.
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31. The meathod according to Claim 24 further comprising the step
of adding to sald formulation magnesium chloride or zine chloride in a
concentration from about 0.5 mM to 2.0 mM.

32. The method according to Claim 24 further comprising adding a
chemically compatible preservative.

33. The method according to Claim 32 wherein said chemically
compatible preservative is selected from the group consisting of benzyl
aicohol, chiorobutano), phenol, cresol, methyl paraben and propyl paraben.

34. The method according to Claim 24 further comprising the step
of introducing saki formulation into its storage container under inert ges.

35. The method according to Claim 24 further comprising the step
of lyophilizing said formulation.

38. A method for enhancing the stability of corticotropin releasing
factor in a formulation thereof comprising adding to said formulation an
amino acid selected from the group conslsting of methionine, arginine,
lysine, cysteine, glutathione and glutamic acid in a concentration from about
1 mM to about 100 mM.

37. The method according to Claim 36 wherein said amino acid is
methlonine.

38. A method for reducing inflammation or edema in 8 mammal,
salkd method comprising administering to seid mammal a therapeutically
effectiva amount of the formulation according to Claims 1 or 15.

38. The method according to Claim 38 wherein sald formulation s
administered by the intravenous, subcutaneous, inframuscular, nasal or
pulmonary routes of administration.

(62
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(54) Tithe: LIQUID INTHRFERON-f FORMULATIONS
(54) Bazeichuang: FLOSSIGE INTERFERON-S-FORMULIERUNGEN
(37) Abatruct

The invention relates to liquid formulations of lmman interferon~8. The inventive formulations ave characterised in that they have a
buffer with & pH value in the alightly acidic to neutral rangs between $ and 8, preforably between 5.5 and 8, and In that the interferon-f
is highly stable in sohution, the molocular Integrity being pressrved.

.(mz‘-mnm.
Die vollegende Erfindung betrifft filasige Pormullerungen von humsnem Interferon—f8. Dis ﬂ

Formulierungen sind
dasl sio oinen Puffer mit einem pH-Wert im schwach sauren bis neutralen Berelch zwischen S und 8, bevorzugt Tw
gro8er 3,5 und 8 aufwelsen sowis elns hohe Stabilitit des Interferon—f in Lisung unter Belbehalt der molckularen Integritiit gegeben ist.
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Patentanspriiche
1. Fllssige Formulierung, die humanes Interferon-B als Wirkstoff in einer

Konzentration bis zu 25 MU/ml und einen Puffer zur Einstellung sines
pH-Woerts von 5 bis 8 enthilit, frei von Humanserumalbumin ist und
eine Langzeitstabilitdt -der biologischen Aktivitit (in vitro) von

[c*

mindestens 80% der Ausgangsaktivitit nach Lagerung bei 26°C fiir -

3 Monate aufweist.

Fitissige Formulierung, die humanes Interferon-B als Wirkstoff und
einen Puffer zur Einstellung eines pH-Werts von 8 bis 7,2 enthaélt, frei
von Humanserumalbumin ist und eine Langzeitstabilitit der biologi-
schen Aktivitht (in vitro) von mindestens 80% der Ausgangsaktivitét
nach Lagerung bei 26°C flr 3 Monate aufwaist.

Flissige Formulierung, die humanes Interferon-R als Wirkstoff, einen
Puffer zur Einstellung eines pH-Werts von 5 bis 8 und eine oder
mehrere Aminoséuren anthélt und eine Langzeitstabilitit der biologi-
schen Aktivitit (in vitro} von mindestens 80% der Ausgangsaktivitt
nech Lagerung bei 25°C flr 3 Monate aufwaist.

Formulisrung nach Anspruch 1,
dadurch gekennzeichnet,
daB sie ein glykosilisrtes Interferon-8 enthéit.

Formulierung nach Anspruch 2,
dadurch gekennzeichnet,
daR das Interferon-B aus CHO-Zellen stammt.
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Formulierung nach einem der Anspriiche 1 bis 5,
dadurch gekennzelchnat,
daR sie den Puffer in siner Konzentration von 10 mmol/l bis 1 molA
enthailt.

Formulierung nach sinem der Anspriiche T bis 6,
dadurch_gekennzeichnat,

daB sie einen Puffer ausgewiihit aus der Gruppe bestehend aus
Phosphat-, Ei_y_gt_—_und Acetatpuffern und Mischungen davon enthéit. .

Formulierung nach Anspruch 7,
dadurch gekennzeichnet,
daB sie einen Phosphat/Citratpuffer enthélt.

Formulierung nach esinem der Anspriche 1 und 3 bis 8,
dadurch gekennzeichnet,
daB sie einen pH-Wert zwischen 8 und 7,2 aufwaist.

Formulierung nach Anspruch 3,
dadurch gekennzeichnet,
daB sie frei von Humanserumalbumin ist.

Formulierung nach einem der Anspriiche 1 bis 10,

dadurch gekennzelchnet,

daR sie abgesehen vom Wirkstoff frei von humanan oder tierischen
Polypeptiden ist.

Formulierung nach einem der Anspriiche 1 bis 11,
dadurch gekennzeichnet,
daB sie frei von oberflichenaktiven Verbindungen ist.
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13.

14.

15.

18.

17.

18.

18.

Formulierung nach einem der Anspriiche 1 bis 12,
dadurch gekennzeichnet,
daB sie eine chemische Integritit nach Lagerung bei 25°C fir 6

Monate aufwaist.

Formulierung nach sinem der Anspriiche 1 bis 13,

dadurch gekennzeichmet,

daB sie eine physikelische Integritit nach Lagerung bei 25°C fiir 6
Monate aufwaeist.

Formulierung nach sinem der Anspriiche 1, 2 und 4 bis 14,
dadurch gekennzeichnat,
daB sie weiterhin eine oder mehraere Aminoséuren enthait.

Formulierung nach Anspruch.‘a oder 15,
dadurch gekennzeichnet,
da sie Methionin enthilt.

Formulierung nach Anspruch 16,
dadurch gekennzeichnet,
daB das Methionin in einer Konzentration von 0,1 bis 4 mmoi/l

vorliegt.

Formulierung nach einem der Anspriiche 1 bis 17,
dadurch gekennzeichnet,
daB sie weiterhin Hilfsstoffe zur Einstellung der Tonizitat enthdit.

Formuliarung nach einem der AnepriGche 1 bis 18,
dadurch gekennzeichnet,
daB sie weiterhin Verdickungsmittel zur Viskositatserhdhung enthait.

1t
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Formulierung nach einem der Anspriiche 1 bis 19,
dadurch gekennzelchnet,
daB sie weiterhin physiologisch vertrégliche Konservierungsmittel
enthilt.

Pharmazeutisches Praparat,
dadurch gekennzeichnet,

163

daB es eine fliissige Formulierung nach einam der Anspriiche 1 bis 20 -

enthilt.

Pharmazeutisches Priparat nach Anspruch 21 zur oralen, parentera-
len oder ophthalmologischen Applikation.

Pharmazeutisches Priparat nach Anspruch 21 oder 22 mit Einzel-
dosen von 1 bis 25 MU,

Verfahren zur Herstellung eines pharmazseutischen Priparats nach
einem der Anspriiche 21 bis 23,

dadurch gekennzeichnet,

daB man eine Formulierung nach einem der Anspriiche 1 bis 20 und
gegebenenfalls weitere galenisch notwendige Hilfsstoffe zubereitet
und In eine gesignete Darreichungsform bringt.

Verfahren zur Verbasserung der Haltbarkelt einer flissigen Formulie-
rung, die humanes Interferon-B als Wirkstotf und einen Puffer zur
Einstellung eines pH-Werts von 5 bis 8 enthéit,

dadurch gekennzeichnet,

daB man eine Formulierung ohne Humanserumalbumin oder/und mit
einer oder mehreran Aminosiuren verwendet.



