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Soliclante: NOVACEA, INC_
SOLICITUD

PUBLICADA  Apoderado: DILIA MARIA RODRIGUEZ D' ALEMAN

Thulo de la nuava creacion o denominacion del signo: COMPOSICIONES
FARMACEUTICAS QUE COMPRENDEN COMPUESTOS ACTIVOS DE VITAMINA D.

Gaceta: __559

| ® OPOSICION PRESENTADA POR:
Nom: PROCAPS S.A lDE"“FK:AC'ON
SOLICITANTE Direccion:
CALLE 80 No. 78b-201 CC. D NIT @

Nacionalidad o Domicilio: COLOMBIA
Lugar de Constitucion: BARRANQUILLA ce [ Oto D

Cual —
Teletono: 3719161  Fax: 371591 62 890.106.527-5 ﬁ
E-mail Namero ' —— 5’:39
Nombre: REINALDO PINILLA MORENO EIT Emnc"c'?_!l %
CLC. NIT
REPRESENTANTE | Direccion: TRANVERSAL 13 A 119-95
OAPODERADO OFICINA 104 C.E. D Otro D
Telétono:213 12 13 Fax: 6121979 Cual
E-mail: mnegocios@optimum-co.com Namero80425609  TP91563
(® FUNDAMENTOS DE LA OPOSICION:
Art.14, 16, 18, 20 y 30 de I1a Decisién 486 de Ia CAN
Causat: No eumple con los requisitos de patentabilidad.
Signo opositor:
Justilicacion:

La presente solicitud no cumple con los requisitos de patentabilidad dado que lo

revelado, ya se encontraba en el estado de la técnica o es posible derivarlo de Ia
misma tal y como se demostrard en el capitulo “Fundamento de Hechos™.
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Seiiora Jefe,

DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S.

Referencia

Asunto

Solicitante
Cpositora

Yo, REINALDO PINILLA MORENO, abogado con taricta profesional N® 91563 del
consejo superior/de la judicatura, en mi condicién de apoderado de la sociedad
PROCAPS S.A. conformadn bajo las leyes de la Repablica de Colombia y domiciliada

s Expediente N® 04061816
+ Oposicidn a la solicitud de patente de Invencién titulada
“COMPOSICIONES FARMACEUTICAS RUE

COMPRENDEN COMPUESTOS ACTIVOS DE VITAMINA
D.™.

+ NOVACEA, IC.

1 PROCAPS S.A.

Publicada en 1a Gaceta de la Propiedad Industrial

N° 559 del 30 de Dj bre de 2005

Pt |

en la ciudad de Barranquilla, Colombia, atentamente manifiesto que estando dentro

del término de ley y por orden expresa de mi represenmda, presento oposicion a la
concesién del regiswo dc la patente de Invencion twlada “COMPOSICIONES
FARMACEUTICAS QUE COMPRENDEN. COMPUESTOS ACTIVOS DE
VITAMINA D’, solicitada por NOVACEA, IC., y pido a Usted declarar fundada csta

oposicion y en consecuencia negar el registro de la patente solicitda.

Transversal 13= N= 11905, Of, 104 Tel. (571) 213 1213- 6205021 - Fx. (571)6 1219 79

E-mall: negocics@oprimum-co.com - www.opriinum-co.com
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1. INTERES PARA ACTUAR

Conforme a lo dispucsto en el articulo 42 de la Decisién 486 de 2000 de Ia
CAN, cstando dentro del término esﬁpuiado por la ley, manifiesto el legitimo interés
dc nuestra representada debido a que la solicind pretendida no cumple con los
requisiros dispucstos en la ley como se analizard mis adelante y de ser concedida
atenturia directanyfte a la rciallzacién que pretende mi represenmda, en materia
de CALCITRIOL CBG ecn particular. Por lo tanto, solicito respetuosamente a ese
Despacho se sirva tener en cuenm la presente oposicion dentro del trdmite

administrativo que se surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.La solicitud objeto de la presente fue presentada el 29 de junio de 2004,
reivindicando prioridad bajo las solicirudes US60/334.554 de 03/12/2001 y fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 559 del 30 de
diciembre de 2005, pigina 381, Ne publicacién 905, cuya publicacién inrernacional
corresponde a la WOO03/047595 del 12 de junio de 2003.

2.2.La solicitud colombiana 04061816 objeto de la presente oposicién, sc refiere a

una composicion farmacéutica que comprende: (a) un componente cn fase
lipofilica, (b) uno o mas tensoactivos, y () un compuesto activo de vitamina D;
en donde la composicién es una emulsién preconcentrada, la cual, al ser diluida
con agua cn una relacibn de agua con respecto a la composicion de

aproximadamente 1: 1 6 mas de agua, forma una emulsién que tienc una

Transversel 135 N= 11995, Of. 104 Tel (571)2 1312 13- 6205021 - Fax. (571)6 1219 79
E-mail: negoclios@oprimum-co.com - waw.optilmum-co.com
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absorbancia mayor de 0.3 a 400 nanémetros; donde, la emulsién que se forma al
diluir la emulsion preconcentrada con agua, es una emulsién con glébulos de
tamafio submicronico; donde ademas comprende un componente de fase
hidrofilica; donde el componente de fase hidrofilica comprende 1,2-propilenglicol;
donde el componente de fase hidrofilica ademéds comprende un alcanol de 1 a 5
dromos de carbono; donde el alcanol de 1 a 5 Atomos de carbono cs etanol; donde
el componente de fasc lipofilica comprende un monoglicérido, diglicérido o
triglicérido; y, donde el componente de fase lipofilica comprende un triglicérido;
donde el triglicérido se selecciona del grupo que consiste de aceites vegetales,
aceites de pescado, grasas animales, aceites vegetales hidrogenados, accites vegerales
parcialmente hidrogenados, triglicéridos sintéticos, rriglicéridos modificados,

triglicéridos fraccionados y mezclas de los mismos.

2.3. En primcra Instancia, se debe advertit que las reividicaciones 49 a 51 y 101 a 103

se refieren al mérodo terapéutico y segiin la legislacion aplicable, Decision 486 de 1a
Comunidad Andina de Naciones, Ardculo 20- “No serdn patentables (...) d) los

métodos terapéuticos o quinivgicos para el tratamiento humano o animal, asi como los
métodos de diagndstico aplicados a los seres humanos o a animales”.

2.4.De otra parte cl articulo 14 de la Decision 486 de la CAN consagra lo siguiente:

“Los pafses miembros otorgardn patentes para las invenciones, sean de producto o
procedimiento, en todos los campos de la tecnologla, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacion industrial®. Asi las cosas, las invenciones

objero de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la

fecha de prioridad de esta solicitud se encuentran los siguientes documentos que ==

afectan Ia novedad y el nivel inventivo de la presente solicitud:

e DI: US5486509, 23-01-1996.
e D2:US5502224, 2603-1996

Transversal 13= Ne 11995, OF. 104 Tel. (571)2 1312 13-6205021 - Fax. (571)6 1219 719
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2.5 Ahora bien, el documento D1, particularmente en la descripcion, ejemplo VIII,
relacionan cuatro formulaciones que incluyen dihidroxivimmina Dy como
ingrediente activo y sus métodos de manufactura. Scgin dicho cjemplo, se define
claramente una composicién farmacéutica que comprende un componente en fase
lipofilica; un componente de fase hidrofilica; uno o mds tensoactivos, y un
compuesto activo de vitamina D. De hecho, en |a columna 10 linca 20 del cjemplo
V1II-3 de dicho documento D1, se define una locién de uso t6pico de agua en
aceite que comprende Glicerll Monostearato; Propilen Glicol; rensoacrivos; Agua;
v, dihidroxivitamina D,, entre oros. Como se not, el documento anterior D1
divulgé con anterioridad la misma solucidn que lo pretendido en el presente
documento objeto de oposicién. De csta manera, a los ojos de este documento D1,
la presente solicitud no es novedosa.

2.6.Por su lado, el documento D2 segtin la descripcion, particularmente en la columna
7 lineas 14 a 38 y columna 16 lincas 58 a columna 22 linea 48, se refiere a
concentrados que comprenden esteres o fosfitidos de vimmina D o vitamina E
compuestos o combinados entre sf; solventes o mezclas de los mismos; surfactantes
o mezclas de los mismos; una vitamina o provitamina; y, 4cidos libres de grasa.
Scgun cste documento D2 anterior, se divulga con anterioridad el hecho de usar
dichos concentrados para inhibir el crecimiento de células tumorales o como
agentes para el tratamiento del cdncer segdn la columna 12 lineas 38 a 47.
Igualmente en el documento anterior D2, mmbién se refiere a varias rutas de

administracion segin la columna 9 lineas 12 a 37. Segin lo anterior, cualquier

persona versada en la materia, obviamente pucde llegar a una composiclén
farmacéutica que comprende un componente en fase lipofilica; un componente de
fase hidrofilica; uno o més tensoactivos, y un compuesto activo de vimmina D,

adecuado para el traramicnto del cancer o para inhibir el crecimiento de células

Transversal 132 No 11995, Of. 104 Tel (571)2131213-6205021 - Fax. (571) 61219 79
E-mail: negaclas@optimuin-co.com - www.optimum-co.com
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tumorales. Asi las cosas, el presente documento objeto de oposicién, a la vista del
documento D2 combinado con el documento D1, no comprende nivel o altura
inventiva toda vez que cualquier persona versada en la matcria obviamente a partir
de dichas anterioridades combinadas puede llegar a dicha composicion

farmacéutica.

2.7.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud
colombiana 04061816 no puede pretender un monopolio por patente toda vez que

lo que pretende no cumple con los tres requisitos necesarios para su proteccion.

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

2.8.1. CARECE DE NOVEDAD: Scgtin la decision 486 de la Comunidad Andina de
Naciones, Articulo 16.- “Una invencidn se considerard nueva cuando no estd
comprendida en el estado de la técnica. El estado de la técnica comprenderd todo lo que
haya sido accesible al puiblico por una descripcidn escrita u oval, utilizacién,
comercializacién o cualquier otro medio antes de la fecha de presentacién de la solicitud
de patente o, en su caso, de la prioridad reconocida.”. A Ia fecha de prioridad, el 3 de
diciembre de 2001, ya era conocido, pucs como s¢ demostrd, era parte del are
anterior con base en el documento DI, una composicién farmacéutica que
comprende un componente en fase lipofilica; un componente de fase
hidrofilica; uno o mas tensoactivos; y, un compuesto activo de viamina D

sobre el cual busca proteccién en el capitulo reivindicatorio.

2.8.2. CARENCIA DE ALTURA INVENTIVA Segn la Decision 486 de Ia
Comunidad Andina de Naciones, Artdculo 18.- "Se considerard que una invencién

tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia

Transversal 13* Ne 11995, Of. 104 Tel. (571213 1213-610502]1 - Fx (5T1)6 1219 7Y
E-mzll: negoclos@optimum-co-com - www.optimim-co.com
Bogoni Colombla



Optimum

2.8.3.

2.9'

técnica correspondiente, esa invencidn no hubiese wesultado obvia ni se hubiese derivado
de manera evidente del estado de la técnica®. A la fecha de prioridad, el 3 de
diciecmbre de 2001, cl documento D2 en conjunto con lo especificado en el
documento DI, es posible deducir la conformacién de una composicién
farmacéutica que comprende un componente en fase lipofilica; un componente
de fase hidrofilica; uno 0 mds tensoactivos; y, un compuesto activo de vimmina
D sobre el cual busca proteccion en el captuilo reivindicatorio.

CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN
consagra en su articulo 14 lo siguiente: “Los pafses miembros otorgardn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre que sean nuevas, tengan nivel inventive y sean susceptibles de
aplicacidn industrial”. La presente solicitud carece de aplicacién Industrial ya que
como s¢ demostrd anteriormente, algunas cldusulas reclaman el método
terapéutico y estos no son aplicables industrialmente porque primero no se
obticne un producto o proceso; y segundo no cs reproducible o repetble a
escala industrial. Por lo tanto, el objeto de la presente invencién referido a los

mérodos terapéuticos, no cumple con el requisito de la aplicacién industrial.

Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es

objeto de patentabilidad pucs es contrario a lo que dicta la Decisién 486 de la
Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn
patentes para las invenciones, sean de producto o de procedimiento, en todos los campos de la

tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion

industriaL®. La solicitud pretendida no cumple con los tres requisitos de

parentabilidad.

Trangversal 13* Ne 11995, Of. 104 TeL (571)2131213-6205021 - Fax. (571)6 1219 719
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2.10. Por todo lo anterior, atenmmente solicito a usted que se sirva declarar fundada
la presente oposicion y negar el registro Patente de invencién denominada
COMPOSICIONES FARMACFEUTICAS QUE COMPRENDEN
COMPUESTOS ACTIVOS DE VITAMINA D", solicitada por NOVACEA, IC.,,
solicitud Colombiana que aparecié publicada en la Gaceta de la Propiedad

Industrial N* 559.
J. PRUEBAS

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

como prueba en este asunto los siguientes:

o DI: US5486509, 23-01-1996.
e D2: US5502224, 26-03-1996

4. FUNDAMENTO DE DERECHO
Fundamento esta observacion en las normas legales siguicnres:

4.1. Numecral | del arrculo 586 del Codigo de Comercio.

4.2. Ardculo 42 de la Decision 486 de la Comision del Acuerdo de Cartagena.

4.3. En las demds normas concordantes.

5. ANEXOS

Transversal 13» N= 11995, Of, 104 Tel. (571)2131213-6205021 - Fe {571)6 1219 79
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Para los efectos correspondientes ancxo al presente escrito los siguientes documentos:

e DIl: US5486509, 23-01-1996.
e D2: US5502224, 2603-1996

6. NOTIFICACIONES

Para efectos de notificaciones que por disposiciéon del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas
en la Transversal 13* Ne 119.95, Of. 104 de esta ciudad de Bogotd.

Sefior Superintendente,

%Moi i‘m&—\
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PROCAPS
PODER ES7L

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente docum actGa en calidad de Representante Legal de la sociedad
PROCAPS S.A. sociedad legalmente constituida y domiciliada en la ciudad
Barranquilla (Colombia), por el presente documento otorgo a REIN.
PINILLA MORENO, abogado titulado, identificado como aparece al pie de su
firma, con tarjeta profemonal No. 91563 expedldn por el Consejo Superior de la
Judleatura poder especial, amplio y suficiente, para formular oposiciones u s
observnaones a la solicitud de patente No. 04-061816, de titulo:
“COMPOSICIONES FARMACEUTICAS QUE COMPRENDEN
COMFUESTOS ACTIVOS DE VITAMINA D*, publicada en la gaceta No
559 del 30 de Diciembre de 2005.
Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo
de actos necesarios para llevar a cabo el tramite de la oposicién, incluyendo, sin
limitacién, preparar y presentar solicitudes, hacer declaraciones, pagar tasas,
contribuciones e impuestos, recabar los titulos o certificados. Asimismo quedan
autorizados para impugnar administrativa y judicialmente todo lo que fuere
resuelto en el expediente a que se hace expresa referencia en el presente poder,
con todas las facultades generales y especificas que fuera requerido para ella.

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

WALTER TANAKA TATEKAWA
.C.C. N° 16.251.923

Representante Legal __ _ tea

Acepto,

-\

REINALDO PINILLA MORENO
C.C. 80’°425.609 de Bogoti
T.P.A. 91563 del C.S.dela J.

CALLE 80 No. 788-201*A.A. 50330 *P.B_:(575) 3530783 - 3780000 - 3718800+ FAX: (575) 3533049 - 3558434 - 3533681 - 3532007
® MMQUIUA COLDMBIA - NIT.: 890.108.527-5
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03-08008498 (24802 PROCAPS S.A. No.1 0054281

Barranquilla, 24 de Marxzo de 2006 Hr:10:02;26
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS .

PROCAPS S8.A,------------ e mmmemmrm - - —— - m—----~ s —o~oo-=-
NIT: 890.106.527-5.

EN JUNIO DE ESTE ANO SE ELEGIRA JUNTA DIRECTIVA DE LA CAMARA DE
COMERCIO. LAS INSCRIPCIONES DE CANDIDATOS DEBEN HACERSE EN LA PRIMERA
QUINCENA DE MAYO. PARA INFORMACION DETALLADA DIRIGIRSE A LA SEDE
PRINCIPAL O COMUNICARSE AL SIGUIENTE TELEFONO: 3303911.

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO DE BARRANQUILLA,
CERTIFICRSA

Que por Escritura Plblica No. 1.190 del 22 de Julio de 1976,
otorgada en 1la Notaria Tercera de Barranquilla, inscrito(as) en
esta Camara de Comerciog; el 28 de Julio de 1976 bajo el No. 6.070
del libro redpectivo, 52¢9;onstituida la sociedad---------------------
limitada nominada "PRODUCTORA DE CAPSULAS DE GELATINAS LIMITADA
"PROCAPS LIMITADA" - - -~ cecm s e e e e e m e m—m—mm————— =

CERTIFICA

Que por Escritura Piiblica No. 1.307 del 28 de Junio de 1973,
otorgada en la Notaria Tercera de Barranquilla, inscrito(as) en
esta Cimara de Comercio, el 23 de Julio de 1979 bajo el No. 10.039
del libro respectivo, la sociedad antes mencionada--------------------
se transformo en sociedad anonima bajo 1la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A." PROCAPS S.A.",~--=---====--

CERTIFICA

Que por Escritura Plblica No. 3.810 del 31 de Dic/bre de 1980,
otorgada en 1la Notaria Primera de Barranquilla, inscrito(as) en
esta Camara de Comercio, el 30 de Enero de 1981 bajo el No. 12.705
del libro respectivo, la sociedad antes mencionada--------------—-----
se transformo en sociedad de responsabilidad limitada bajo al razon
social de "PRODUCTORA DE CAPSULAS DE GELATINA LIMITADA "PROCAPS LI -
MITADA" . ~= === == m e e e e e e M s e MR e e e e —— - —s s m -

CERTIFICA

Que por Escritura Pidblica No. 3.755 del 10 de Nov/bre de 1983,
otorgada en la Notaria Unica de Soledad, i1inscrito{as) en esta
Cimara de Comercio, el 22 de Nov/bre de 1983 bajo el No. 17.922 del
libro respectivo, la sociedad antes mencionada----------=---=-=----0n-. -
se transformo en sociedad anonima bajo la denominacion social de
"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.".---—-—---—-=---

CERTIFICA

[ "
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DR
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PROCAPS S.A.------------------=—-—m-c=me-mm-mmcm—e—mme— e
NIT: B890.106.527-5.

3.615 del 06 de Dic/bre de 1996,
otorgada en 1la Notaria 2a. de Barranquilla, inscrito(as) en esta
Camara de Comercio, el 20 de Dic/bre de 1996 bajo el No. 67.218 del
libro respectivo, la sociedad antes mencionada----~«c---==c-co——vo—--
cambio de razon social, por la denominacion LABORATORIOS PROCAPS S.A

Que por Escritura Piblica No.

CERTIFICA
Que por EBscritura Piblica

otorgada en 1la Notaria 2a.
Camara de Comercio, el 23
libro respectivo, la sociedad
cambio de razon soclial, por

No. 3.775 del 18 de Dic/bre de 1996,

de Barranquilla, inscrito(as) en esta
de EBnero de 1997 bajo el No. 67.704 del
antes mencionada---------------+-------=
la denominacion PROCAPS S.A.

CERTIFICA

Que dicha sociedad ha sgido reformada por las siquientes escrituras

y/o0 documentos privados:

Numero aaaa/mm/dd Notaria No. Insc o Reg aaaa/mm/dd
39 1979/01/18 Notaria 3a. de Barranquilla. 9.452 1979/01/24
992 1981/04/30 Notaria la. de Barranquilla. 13.112 1981/05/06
1.464 1982/08/27 Notaria Unica de Soledad 15.533 1982/09/08
2.744 1983/08/18 Notaria Unica de Soledad 17.416 1983/08/26
3.826 1984/07/16 Notaria Unica de Soledad 19.554 1984/07/27
3.835 1985/08/26 Notaria Unica de Soledad 22.230 1985/09/04
2.260 1986/09/10 Notaria Unica de Soledad. 24.995 1986/09/15
1.849 1989/07/11 Notarla 2a. de Barranquilla. 33.909 1989/07/13
444 1990/02/21 Notaria 2a. de Barranquilla. 36.101 1990/03/16
3.090 1991/12/17 Notaria 2a. de Barranquilla 43.993 1992/01/28
269 1993/02/01 Notaria 2a. de Barranquilla 48.428 1993/02/16
2.342 1993/07/28 Notaria 2a. de Barranquilla 50.582 1993/08/10
3.652 1993/11/09 Notaria 2a. de Barranquilla 51.798 1993/11/22
3.615 1996/12/06 Notaria 2a. de Barranquilla 67.218 1996/12/20
89 1997/01/16 Notaria 2a. de Barranquilla 67.704 1997/01/23
2.070 1997/07/17 Notaria 2a. de Barranquilla 70.627 1997/07/31
2.281 1997/08/04 Notaria 2a. de Barranquilla 70.813 1997/08/14
765 1999/04/22 Notaria 3a. de Barranquilla 80.628 1999/04/23
459 2001/02/21 Notaria 2a. de Barranquilla 91.502 2001/02/23
2.608 2001/10/05 Notaria 2a. de Barranquilla 95.771 2001/11/08
1.730 2004/07/29 Notaria 2. de Barranquilla 112.999 2004/08/26
416 2005/03/03 Notaria 2. de Barranquilla 116.364 2005/03/10
1.613 2005/07/28 Notaria 2. de Barranquilla 119.322 2005/08/18

CERTIFICA

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

DENOMINACION O RAZON SOCIAL:
PROCAPS S.A.

SIGLA: PROCAPS.
DOMICILIO PRINCIPAL: Barranquilla.
850.106.527-5.

NIT No:
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MATRICULA MERCANTIL: 24.802.
CERTIFICA

Direccion para notificaciones judiciales:
CL 80 No 78 B - 201.
De la ciudad de Barranquilla.

CERTIFICA

DURACION: El1 término de duracién de 1la sociedad se fij6 hasta el
18 de Agosto de 2073.

CERTIFICA

OBJETO SOCIAL: El objeto principal de la sociedad sera: a)-La fabri-
cacion de capsulas Yy otros productos similares a partir de materia-
les tales como gelatinas u otros de distinta naturaleza, que puedan
ser utilizados como envases O recipientes de productos y sustancias
quimicas, farmaceuticas y cosmeticas, para uso y c¢onsumo humano y
veterinario; b)-La investigacion, desarrollo y fabricacion de toda
clase de productos y sustancias quimicas, farmaceuticas y cosmeticas
para uso Yy consumo humano, animal y vegetal; c)-La compra y venta de
materias primas, insumos y productos intermedios necesarios para los
procesos de fabricacion de sustancias quimicas, farmaceuticas,alimen
ticias y cosmeticas, asi como la comercializacion interna y externa
de los productog terminados, d) La compra, venta, importacion, ex-
portacion y distribucion de toda clase de elementos instru-
mentales y equipos medicos,quirurgicos,odontologicos,y hospitalarios
para la salud humana y animal. e)La compra,venta,exportacion y dis-

distribucion de dulces, confites, galletas y todo tipo de
gologinas o alimentos para el consumo humano. £) Actuar como re-
presentante o agente de personas naturales y juridicas, mnacio-
nacionales Yy extranjeras en la realizacion de operaciones o tr n-

sacciones relacionadas c¢on la industria farmaceutica y en especial
con cualquiera de 1las actividades descritas en los literales a},
b), ¢). d) y e) antes descritos; g) Prestar los servicios de
asesoria y consultoria en 1las areas administrativas, de mer-
cadeo, analigis c¢linico, asistencia tecnica, investigacion, costos y
produccion, exportaciones, importaciones, ventas, relacionadas con
iguales o© similares actividades a las que constituyen el objeto de
PROCAPS S.A., asi como 1los de publicidad y promocion de productos
quimicos, cosmeticos y farmaceuticos para uso humano, animal o in-
dustrial; h)-Adguirir, operar, administrar y explotar, a cualquier
titulo, empresa o establecimientos dedicados a la investigacion, de-
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sarrollo, fabricacion o comercializacion de productos quimicos, far-
maceuticos, hospitalarios o cosmeticos. En desarrollo de su objeto
principal, la sociedad podra tomar interes social como accionista,
socio © fundador de empresas que tengan igual o similar objeto, com-
prar, vender, importar y exportar maquinarias, insumos y repuestos
requeridos para el desarrollo de sus actividades; tomar dinero en
prestamo, financiar y garantizar las operaciones comerciales que ce-
lebre con terceros relativas a su objeto; celebrar y ejecutar todo
tipo de actos y contratos necesarios para desarrollar sus operacio-
nes; girar, aceptar, otorgar y protestar todo tipo de titulos valo-
res e instrumentos negociables; comprar, vender y constituir grava-
menes sobre bienes muebles e inmuebles; designar representantes o
apoderados en el pais y en el exterior y, en general, realizar cual-
quier acto o negocio que sea necesario o conveniente para el desa-
rrollo de su objeto social y para la mejor proteccion de sus intevre-
ses corporativos o la de sus socios. La sociedad podra garantizar
el cumplimiento de obligacliones adquiridas por terceros o por sus
socios, para lo cual podra inclusive constituir gravamenes reales
sobre sus bienes de cualquier naturaleza.---------=-----ccmcecmao-

CERTIPFICA

CAPITAL Nro Acciones valor Accidn
Suscrito

$iii—iii—ttii-1. 220 . ooo . 000 t*ii*iii—tit**l-zzo R ooo i*i***iitt**iiiiil . 000
Pagado

Shkktkdkkddw] 220,000,000 *rddbddkkkhdd] 220,000 wkkkkkdnkbbrdbiis] 000

Autorizado
Stirsddkvdd2 000.000.000 d¥dwdkwtstid®d 000,000 ¥wrvrkiiwbwedviian] 000

CERTIFICA

ADMINISTRACION: La direccion y administracion de la sociedad corres-
pondera a la Asamblea General de Accionistas, a la Junta Directiva,
al Presidente, al Vicepresidente y a un Gerente General. Corresponde
a la Junta Directiva 1las siguientes funciones y atribuciones entre
otras: Autorizar cualquier acto o contrato cuya cuantia sea superior
al equivalente en pesos Colombianos a doscientos cincuenta mil dola-
res de los EBEstados Unidos de America (US$250.000), liquidados a la
tasa de cambio representativa del mercado vigente el dia en que se
surta la transacion. Cuando 8e trate de operaciones en virtud de
las cuales la sociedad garantice obligaciones de terceros o de los
socios, Be requerira que la operaclon sea aprobada con el voto de
por lo menos 2/3 partes de los integrantes de la Junta Directiva.

La sociedad tendra un Presidente , quien ejercera la representa-
cion legal de la sociedad y tendra 1las siguientes atribu-
ciones entre otras: Ejecutar las decisiones de la Asamblea
General de Accionistas y de la Junta Directiva. Ejercer la Represen-
tacion Legal de 1la sociedad en todos los actos y contratos que se
requieran para el desarrollo del objeto social, de conformidad con
lo previsto en las leyes Yy en los presentes estatutos. Constituir
apoderados judiciales y extrajudiciales, recibir notificaciones,
absolver interrogatorios de parte, confesar obligaciones de la
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sociedad, transigir, disistir y allanar a la sociedad en cualquier
asunto judicial. Aprobar y celebrar en nombre de la socieda todo
acto o contrato cuya cuantia sea i1gual o inferior al equivalente
en pesos colombianos a doscientos cincuenta mil dolares de los
Estados Unidos de America (US$250.000), ligquidados a 1la tasa de
camblo representativa del mercado vigente el dia en que se surta
la transacion o celebracion del acto. Las demas funciones que le
correspondan como Representante Legal por disposicion de la ley,
de estos estatutos o de la Junta Directiva. El Presidente tendra un
suplente, designado por 1la Junta Directiva, quien reemplazara al
Presidente en sus faltas temporales, absolutas o meramente acciden-
tales, con entidades facultades y sin que sea necesario para ello
acreditar la ausencia del principal. La sociedad tendra un Vicepre-
sidente designado por 1la Junta Directiva, quien tambien ejercera la
representacion legal de 1la sociedad, pudiendo ejercerla conjunta o
separadamente con el Presidente. Bl vicepresidente tendra 1las
siguentes facultades entre otras. Ejecutar dentro de su competencia
las decisiones de 1la Asamblea General de Accionistas, de la Junta
Directiva y del Presidente. Ejercer 1la representacion legal de la
sociedad en todos los actos y contratos que se requieran para el
desarrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Constituir apoderados judiciales
y extrajudiciales, recibir notificaciones, absolver interrogatorios
de parte, confesar obligaciones de la sociedad, transigir, desistir
y allanar a la sociedad en cualquier asunto judicial. Aprobar y
celebrar en nombre de la sociedad todo acto o contrato cuya cuantia
sea igual o© inferior al equivalente en pesos colombianos a ciento
cincuenta mil dolares de los Estados Unidos de America (US$150.000),
ligquidados a la tasa de cambio representativa del mercado vigente
el dia en que se surta la aprobacion o celebracion del acto, siempre
gque no se trate de enajenar bienes inmuebles o cualquier otro activo
fijo de 1la sociedad, inclusive de naturaleza muebles, acciones,
cuotas o partes de interes inversiones y todo tipo de derechos [l
de la sociedad, o0 de constituir gravamenes sobre cualgquiera de los
anteriores, facultades que radican exclusiva y privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Representante legal por disposicion de 1la ley, de estos estatutos
o de la Junta Directiva. El Vicepresidente tendra (1) suplente,
designado por 1la Junra Directiva, quien lo reemplazara conjunta o
separadamente en sus faltas temporales, absolutas o meramente
accidentales, con identicas facultades y Bin que sea necesario para
ello acreditar 1la ausencia del principal. La sociedad tendra un (1)
Gerente General, con su respectivo Suplente, designados por la Junta
Directiva. El Suplente reemplazara al Gerente General, en sus faltas ﬁ

temporales, absolutas o meramente accidentales, quien junto con el
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gerente general, llevaran la representacion 1legal de la sociedad,
con identicas facultades, pudiendolas ejercer conjunta ¢ separada-
mente con el Presidente y Vicepresidente, con identicas facultades
que el Gerente General y sin que sea necesario para ello acreditar
la ausencia del titular. El Gerente General tendra las siguientes
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos los actos y contratos gque se requieran para el desa-
rrollo del objeto social, de conformidad con lo previsto en las
leyes y en los presentes estatutos. Aprobar y celebrar en nombre de
la socledad todo acto o contrato cuya cuantia sea iqual o inferior
al equivalente en pesos Colombianos a Cincuenta Mil dolares de los
Estados Unidos de America (US$50.000), 1liquidados a la tasa de
cambio representativa del mercado vigente el dia en que se surta la
aprobacion © celebracion del acto, siempre que no se trate de enaje-
nar a cualquier titulo bienes inmuebles o cualquier otro activo fijo
de la sociedad, inclusive de naturaleza mueble, acciones, cuotas o
partes de interes, inversiones y todo tipo de derechos de la socie-
dad o de constituir gravamenes sobre cualquiera de las anteriores
facultades que radican exclusiva y privativamente en cabeza del
Presidente.  ---------rmecrmmmm e e

CERTIFICA

Que segin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad:

PROCAPS S.A ~-m-rme e r e e e e e — e -
cuya parte pertinente se inscribid®d en esta Cimara de Comercio, el
15 de Agosto de 1997 bajo el No. 70.838 del libro respectivo,
y seglin Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad:

PROCAPS S.A. -------m e e e e e ==
cuya parte pertinente se inscribidé en esta Camara de Comercio, el
29 de Mayo de 2000 bajo el No. 87.250 del libro respectivo, fueron
hechos los siguientes nombramientos:

CLASE: JUNTA DIRECTIVA

Principales
1. Minski Gontovnik Ruben CC.teve¥e+7 463,982
2. Minski Gontovnik Meyer CC.v+ddwe+7 461,324
3. Minski Gontovnik Jose CC.¥wtk+ws8 671,834

Suplentes
1. Minski Zilberblum Elliot CC.**%k+¥72 219,541
2. Minski Deitel Daniel JEER bR ddkk ok ddd kb
3. Minski Sharon PA.*990.212.082.805

CERTIFICA

Que 8egiin Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Aspamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid en esta Camara de Comercio,
el 15 de Agosto de 1997 Dbajo el No. 70.838 del libro respectivo,
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fueron hechos los siguientes nombramientos:
Cargo/Nombre Identificacidn
Presidente.
Minski Gontowvnik Ruben CC.*¥¥k¥k¥7 463,982
Suplente del Presidente
Minski Mingki Abraham CC,**¥kdkt**802,575
Vicepresidente
Minski Gontovnik Meyer CC.*#*%¥+*7 461,324
Suplente del vicepresidente
Minski Gontovnik Jose CC. **¥didrg §71,834
CERTIFICA
Que Bsegiin Acta No. 11 del 01 de Febrero de 2001 correspondiente a
la Junta Directiva en Barranquilla, de la sociedad: PROCAPS S.A.
cuya parte pertinente se inscribibé en esta Cimara de Comercio, el
12 de Febrero de 2001 bajo el No. 91.273 del libro respectivo,
fueron hechos los siguientes nombramientos:
Cargo/Nombre Identificacién
Gerente General.
Uribe Ochoa Guillermo Luis CC.w¥+k¥+70_073.754
CERTIFICA
Que sSegiin Acta No. 406 del 02 de Sep/bre de 2004 correspondiente a
la Junta Directiva en Barranquilla, de 1la sociedad: PROCAPS S5.A.
cuya parte pertinente se inscribi6 en esta Camara de Comercio, el
09 de Sep/bre de 2004 bajo el No. 113.263 del libro respectivo,
fucron hechos los siguie 8 nombramientos:
Cargo/Nombre Identificacidn
Suplente del Gerente.
Tanaka Walter CC.***w¥4]16,6251.923 "
CERTIFICA
Que seqgin Acta No. 124 del 29 de Marzo de 1999 correspondiente a ]
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS |i
S.A. cuya parte pertinente se inscribid en esta Cimara de Comercio, [
el 04 de Agosto de 1999 bajo el No. 82.226 del libro respectivo,
fueron hechos los siguientes nombramientos:
Cargo/Nombre Identificacién
Revisor Fiscal Ppal.
Vargas Pertuz Ana Isabel CC.¥*¥+*%32 £96.645

CERTIFICA
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Que segin Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribi6 en esta Camara de Comercio,
el 29 de Mayo de 2000 bajo el No. 87.250 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre Identificacién
Suplente del Revisor Fiscal.
Lozada Villareal Milena CC.*++ws#+¥32 748,111

CERTIFICA

Que por escritura publica No. 2.608 del 5 de Octubre del 2.001,otor-
gada en la Notaria 2a. de Barranquilla, inscrita en esta Camara de
Comercio el 8 de Noviembre del 2.001, bajo los Nos. 95.771, 2.056,
2.057, 2.058, 2.059, 2.060, 2.061, 2.062 y 2.064 del libro respecti-
vo, se reforma totalmente el articulo 65, contenido en la escritura
publica No. 3.705 de Noviembre 6 de 1.998, de la Notaria Segunda del
Circuito de Barranquilla, y se constituyen los sigquientes Apoderados
Generales, quienes tendran las funciones que a continuacion
se indican en razon de su cargo en la sociedad: 1.-Se con
fiere Poder Especial, Amplio y Suficiente a 1los senores: WALTER
TANAKA TATEKAWA, C.C. No. 16.251.923; WILIIAM ALBERTO BARROS CERRA,
C.C. No. 8.715.941, para que cada uno en forma independiente en nom-
bre y representacion de PROCAPS S.A., suscriba todas las declaracio-
nes tributarias, aduaneras y cambiarias a que este obligada la so-
ciedad, asi como para que responda todo tipo de requerimiento o so-
licitudes de informacion de las autoridades tributarias, aduaneras o
cambiarias,en los ordenes Distrital, Departamental y Nacional. 2.-Se
confiere Poder Especial,amplio y suficiente,a los siguientes seno-
res que conforman el Grupo A y el Grupo B para que conjuntamente sus
criban contratos de suministros de mercancias y servicios con enti-
dades oficiales, hasta por la suma de US$800.000.00 (OCHOCIENTOS MIL
DOLARES DE LOS ESTADOS UNIDOS DE AMERICA), liquidados a la tasa re-
presentativa del mercado vigente en el dia que se realice la respec-
tiva transaccion. GUPO A: GUILLERMO LUIS URIBE OCHO C.C. No. 70.073.

754, LIRO LAZALA SILVA VARGAS C.C. No. 19.260.410, JAIYRO MOLINA ME-
JIA C.C. No. 8.706.380, CLAUDIA TANGARIFE CASTILLO C.C. No. 41.660. -
293. BRUPO B: WALTER TANAKA TATEKAWA C.C. No. 16.251.923, HENRY CARO
DIAZ C.C. No. 19.395.298, CARMEN ALICIA FLOREZ C.C. No. 22.434.044,
CARMEN ALICIA HERRERA DIAZGRANADOS C.C. No. 22.377.540. Para el ejer
cicio de estas facultades se requerira por lo menos la firma de uno
(1) de 1los apoderados especiales del Grupo A y uno de los apoderados
especiales del Grupo B; 3.-Se otorga Poder General, Amplio y Sufi-
ciente a 1la Doctora JOSEFINA MIELES BUELVAS C.C. No. 33.138.497, a
la Doctora MARCELA CARVAJALINO PAGANO C.C. No. 22.579.748, y al Doc-
tor DANIEL MORENO VILLALBA, C.C. No. 19.113.210; para que cada uno
representen a PROCAPS S.A., ante todo tipo de autoridades adminis-
trativas y judiciales, en asuntos de naturaleza cambiaria y fiscal,
tales como: Contestar e interponer demandas y requerimientos, com-
parecer en juicios,pedir la practica de pruebas,recibir notificacio-
nes, interponer recursos y ejercer acciones contencioso administrati-
v 8 y de tutela,transigir,conciliar,recibir en nombre de la sociedad
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desistir, sustituir y reasumir este mandato. Para la celebracion
de cualquier acuerdo conciliatorio o transaccional, judicial o ex-
trajudicial, cualquiera que sea su cuantia,los Apoderados deberan
aportar 1la autorizacion escrita del Representante Legal de la socie-
dad. Los Apoderados podran presentar solicitudes de devolucion y/o
compensacion de impuestos y recibir los pagos por devoluciones de
impuestos, firmar, notificarse y realizar todo acto necesario para
cumplir con el mandato encomendado.--------------—-----c---c--a_naoo

CERTIFICA

Que segun documento privado de fecha 7 de junio de 2000, inscrito
en esta Camara de Comercio el 8 de junio de 2000, bajo el No.1.786
del libro respectivo, consta que RUBEN MINSKI GONTOVNIK, C.C. No.

7.463.982 de Barranquilla, actuando como Presidente y Representante
Legal de 1la sociedad PROCAPS §.A, confiere poder especial, amplio
y suficiente a KAREN FIGUEROA GARCIA, C.C.N0.32.732.070 de Barran-
quilla, para que en su nombre y representacion de la sociedad sus-
criba todas declaraciones cambiarias a que este obligada PROCAPS
S.A, en el giro normal de sus negocios y operaciones sociales.--

CERTIFICA

Que segun Documento Privado del 13 de diciembre del 2.002, inscrito
en esta Camara de Comercio el 15 de enero del 2.003 bajo el No.2.290
del libro respectivo, el senor RUBEN MINSKI GONTOVNIK, C.C.No.7.463.

982, en calidad de REPRESENTANTE LEGAL, y en condicion de PRESIDENTE
de PROCAPS S.A., mediante el presente documento otorgo PODER ESPE-
CIAL al Sr. MARLON TATIS PAREDES, C.C.No.72.176.874, para que en
representacion de PROCAPS S.A., suscriba declaraciones, reportes y
cualquier tipo de documentos relacionados con tramites o registros
de Comercio Exterior ante el Ministerio de Comercio Exterior y/o
cualquier entidad del BREstado que haga sus veces. En consecuencia,
el Sr. MARLON TATIS PAREDES, podra suscribir en representacion de
PROCAPS S.A. declaraciones, reportes y cualquier tipo de documentos
relacionados con tramites o registros de Comercio Exterior ante el
Ministerio de Comercio Exterior y/o cualquier entidad del Estado
que haga BUB VECEB,-——-~+c=cmsm s e e e e e e n e~ -

CERTIPFICA

Que segun documento privado del 10 de noviembre del 2004, imnscrito
en esta Camara de Comercio el 1 de diciembre del 2.004, bajo el No.
2.753 del libro respectivo consta que RUBEN MINSNSKI GONTOVNIK, C.C.
7.463.982 de Barranquilla, actuando como Presidente y Representante
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CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENRTOS .

PROCAPS 8. A, - -~ === oo o oo oo e e e e
NIT: 890.106.527-5.

Legal de 1la sociedad PROCAPS S8.A, confiere poder especial, amplio
y suficiente a ANTONIO VARELA DIAZ, C.C.N0.72.004.669 de Barran-
quilla, para que en nombre y representacion de la sociedad firme
las declaraciones cambiarias a que este obligada PROCAPS S.A., a
suscribrir en el giro normal de sus negocios y operaciones socia-
les. Por lo anterior, el senor ANTONIO VARELA DIAZ, gqueda facultado
para firmar las declaraciones comabiarias y demas documentos rela-
cionados con las declaraciones, notificaciones, aportar y solicitar
las pruebas gque sean necesarias, desistir en general a realizar todo
acto necesario de tal forma que pueda cumplir con el mandato dado.-

CERTIPFICA

Que segun documento privado del 22 de Febrero de 2005, inscrito en
esta Camara de Comercio el 28 de Marzo de 2.005, bajo el No. 2.820
del 1libro respectivo, consta que WALTER TANAKA TATEKAWA C.C. 16.251-
923 de Palmira, quien actua como representante legal de la sociedad
PROCAPS S.A, otorga Poder Especial, Amplio y Suficiente al senor
MARLON TATIS PAREDES C.C. No. 72.176.874, para que en representacion
de PROCAPS S.A., suscriba declaraciones aduaneras, reportes y cual-
quier tipo de documentos relacionados con los tramites o registros
de comercio exterior ante la direccion de impuestos y aduanas nacio-
nales y/o cualquier entidad que haga sus veces, y para que responda
todo tipo de requerimientos y/o solicitudes de informacion de las
autoridades aduaneras en 1los ordenes distrital, departamental y na-
ClONAl .~ - e e e e e e — -

CERTIFTICA

Que por Escritura Publica No.1.613 del 28 de Junio del 2.005, otor-
gada en 1la Notaria Segunda de Barranquilla, inscrita en esta Camara
de Comercio el 18 de agosto del 2.005 bajo el No.2.913 del libro
respectivo, congsta que RUBEN MINSKI GONTOVNIK, C.C.N0.7.463.928, en
su condicion de Presidente y Representante Legal de la sociedad
PROCAPS S.A., confiere poder especial amplio y suficiente a los
siguientes senores que conforman el Grupo A y el Grupo B, para que
conjuntamente suscriban contratos de suministro de mercancias vy
servicios con entidades oficiales, hasta por la suma de OCHOCIENTOS
MIL DOLARES DE LOS ESTADOS DE AMERICA (US$800.000), liquidados a la
tasa representativa del mercado vigente en el dia gue se realice la
respectiva transaccion. GRUPO A: MIRIAM RODRIGUEZ DIAZ, C.C.No.
41.473.569. GRUPO B: NELSON SUAREZ CHAVEZ, C.C.N0.79.417.971.------ .

CERTIFICA
Que en esta Camara de Comercio no aparecen inscripciones posteriores
de documentos referentes a reforma, disolucidn, 1liquidacién o
nombranientos de representantes legales de la expresada sociedad.
CERTIPFICA

Que su UGltima Renovacidn fue el: 23 de Marzo de 2005.
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(5N ABSTRACT

The present invention relates, in general, to a method of
inhiblling alopecis, or beir loss, and, in particular, 1o a
method of inhibiting alopecin induced by chemotherapeutic
ageats. The invention further relates to & composition suit-
able for use in such a method. Active agents for use in the
sbove method include proteingcegus growth factnrs, such as
BGF, and/or vitamin D, or meabolites thereof.
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1

METHOD OF PREVENTING AND TREATING
CHEMOTHERAFY-INDUCED ALOPECIA

This 15 a continuation of application Ser. No. 07/903,829,
filed on Jun. 24, 1992, naw shandoned, which {s CIP of Sex.
No. 07/8310,412 filed Dec. 20, 1991, now sbandoned, which
is o CIP of Ser. No. 07/786,788, filed Nov. 1, 1991, now
abandoned, which is a CIP of Ser. No. 07/722,500, filed Jun.
28, 1991, now abandoned.

TBCHNICAL FIELD

The presert invention relgtes, in general, to a method of
mvm;muumﬂmmmdbychmmpm:

BACKGROUND

Alopecia is a common and distressing side effect of meny
chemaotherapeatic agents and for which there is currently no
effective preventive measure. In a recent study, thinty-five of
forty-six patients receiving chemotherspy ranked alopecia
B more impartent then vomiting (Tiemey et al, B. J. Cancer,
62:527-528, 1990).

Recantly, using the young rat model, Applicants demon-
sirated that Imu'Vert, a biologic response modifier prepared
from the bacterium Serratia marcescens, protected the sni-
mals from slopecin indoced by cytosine smbinoside or
adrismycin (Hussein et al, Scicnce 249: 1564—-]1566, 1990).
In subsequent studies, similar protection from ARA-C-
induced alopecia was observed from recombingm interien-
kin-1 {IL-1) beta (Jimenez et al FASEB 1. 1991).

Mp:ueminvmﬂmpmvidamlndqmdmtmmhndnf
preventing and tresting chemotherapy-induced alopecia
Thumethodmwlvutheueofnm:hm nxh a8

growth factor (BGF) or fibroblast growth factor
(FGF). It should be noted that, s far ss Applicants are
eware, [muVert has oot been thown to wimulate the pro-
durtion of EGF or FGF, nor bag it been proposad to stimulate
such producton.

The present invention also relates 10 the use of Vitamin
D,, or a metabolite thereof, alonc gr in combination with
EGF 10 prevent or treat alopecia. Vilamin D, i absorbed
after ingestion of fish liver ofls or irradiated yesst. Plants and
animal sources contain only the inactive vitamin D) precnr-
sora, 7 -dehydrochalesterol or ergostarcl. 7-Dehydrocholes-
terol is stared in the akin and cam be converted by sunlight
into vitamin D,. However, whether ingeated or formed by
ultraviolet irradigtion in the skin, Viiamin D has to be
transformed into active metabolites. Vitamin D, [s converted
to 25-hydroxycholecaleiferal by liver enzymes. Then in the
kKidoeys rwo compounds 1,25-dlhydroxycholecalciferol and
24,25-dihydroxycholecaiciferol are formed, The vitamin D
aciive metabolites play an important role in the ahsorption of
calcium from the intestinal tract, bono deposition and bone
reshsarptiono

1,25-Dikydroxyvitemin Dy, en active metabolite of Vite-
min Dy, has been shown to increase EGF receptors on breant
cancer cells (Falente et al, Moleo. and Cell. Endocrinol, 63
(1-2):189-198, 1985) and on a cell line established from rat
calvaria (Petkovich ot al, J. Biol Chem. 262 (28):
1342413428, 1987). However, a3 far as Applicents arc
aware, the cffect of Vitamin Dy or 2 metabolite thereol, on
alopecia has not been shown or proposed.

SUMMARY OF THE INVENTION

It is & general object of the invention to provide a method
of tresting ar preventing slopecia. It is & specific object of

2

the invention to prevent or trest slopecia in patienty under-
going trcatment with chemotherapeutic agents, including
cycle specific agents (such as cytosine srabinoside (ARA-
C©)) and non cycle specific agents (such a5 Cytoxan), indi-
vidually or in combingtion.

Further objects and advemiages of the invention will be
clear from the description that fallows.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a photograph of 10 rats from Experiment I, Table
I (see below). All rais received ARA-C 50 mg/kgx? days.
Five meic on top reccived buffer solwion a.c. Five rats on
bottom received muwine BEGF 2 pg s.c. daflyx7 days,

FIG. 2 is a photograph of & ruly from Experiment I,
Table I (see below). All rals received ARA-C 50 mg/igx7
days. Three rats on top received buffer solution S.C. Three
mata an bottom received rHu-EGF 2 pg o.c. dallyx7 days.

FIG. 3 {3 a pholograph of 4 rats from topical murine-EGF
cxpcriment (sec below). Al mts reccdved ARA-C 50
mg/kgx7 dsys. Two rats on the left received murine BGF 10
mlnDMSOMyﬂdnysmbbadmuﬂyhﬂmthe
shoulder bisdes over an area of 1 am®. Two rats on the tight
received buffer solution topically.

FIG. 4 is a photograph of 12 ruts fram ARA-C-sFQF
exporimert (see below). All mis received ARA-C 50
mg/kgx7 days. Six rats’on top received buffer solution 3.c.
Six rais on bottom received aRGF 2 pg s.c. deilyx7 days.

FIG. § is a photogmph of 8 raia trested with combination
chemotherapy Cytoxan and Adriamycin, Four rats an top
treated in addition with murine EGE. Four rats on bottom
treated with buifer solution.

FIQ. 6 is a photograph of 10 rats treated with VP-16. All
rais received 1.5 mg/kg)3 days ip. of VP-164. Five mms on
Lop received buffer solution for four days prior to treatment.
Five s oo bottom received Vitamin Dy 50 pg/day for 4
days for four days prior to treatment.

FIG. 7 is a photograph of 6 rata treated with comhination
chemotherspy Cytoxen and Adrigmycin (25 mg/kg i.p.x1
day and 2.5 mg/kg i.p.>3 days, respectively). Three mts on
top recelved buffer solution for four days prior to treatment,
‘Three mats on bottomn received Vitamin D, 50 pg/day for foar
days prior 10 treatment.

FIG, &(A-C). lhrur.hexpuimmt.ﬁvedlynldmlm
randomly divided into equal mumbers. The
group of rata (top group) received 0.2 pg of 1.25-dibkrydrox-
yvitamin D, in 0.15 ml of absolute cthanol dally over the
head and neck for S days. Control rats (bottom group) were
similarly treated with 0.15 ml of sbsolute ethanol. One dey
after the last topical trestment, the rats from FIG. 8A were
treated with Cytaxan (CTX), rais from FIG. 8B with the
Etoposide (VP-16) regimen and mis fram FIG. 8C with
CTX+Adriamycin (ADM) regimen.

FIQ. 9. Twenty 5-dxy old mts were ramdomty divided inio
two groups of 10 ramm each. The experimental group of rats
(top group) received 0.1 pg of 1,25(0H)2D, in 0.1 m! of
absolute cthanol dally over the head only for 5 days. Control
rats (bottomn group) were similardy wested with 0.1 ml of
shaolute ethanol. One day after the 1ast topicel tresiment, all
rais were teated with the VP-16 regimen.

FIQ. 10. Thirteen 9-day old ats were ramdomized into two
groups. Experimental, 7 rats (lop group), received 1 pg of
RO 23-7553 in 0.2 ml absolute ethanol deily topically over
the neck and hack for 6 days. Control, 6 rats (botiom group),
were similarly trested with 0.2 ml of sheolute ethanol. One
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3
day aficr the last teatment all mts were treated with the
VP-16 regimen,

FIQ. 11, shows the effect of 1,25-Hhydroxyvitamin Dy on
bair growth.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention relaies generally to & metho! of 1
petients

preventing or reducing alopacis, particnlerdy in
undergaing chemotherapy. Applicsnts have shown that a
growth factor, such as BGF, and Vitamin D, appeario render
tho hair follicle rcaistani to the toxic effect of chemothers-
peuatic agents thus preventing hair loss.

In one embodiment of the present method, & growth factar
is adminimered tp & patient undergning inan
amount sufficient to prevent or reduce the hair Ioss that
normally accompanies this treatment regimen.

Growth factors suitshle for use in the present method
include BGF, FGF, tranyforming growth factons (TQF), and
platelet-darived growth factor (PDGF). The growth factors
can be derived from natsl sources (for example, human
tissue ar rodent tissue); however, rccombinant production is
prefiored as large quantities can be produced st relatively
low cost. Chomically eynthesived factors can also be used.
The nee of portions or derivatives of growth factars, such as
BGF and PGF, is slso contemplated as lang as those portions
ar derivatives can effect the sams result observed with the
factor itself,

In another embodiment of the present invention, Vilamin
D, or metabolite, snalog, desrivative or stmcinrgl verlam
theveof (for example 1,25-dilyydroxy-16-coe-23-yne-chole-
calciferal; 1 a-hydroxyviamin D,; 1 a-24-dihydroxyvita-
min D,, MC 903, etc.) {s administered to & warm blooded
animal, for oxample, & kumap, in an amount mificien 0
prevent or reduce the hair loss or stimulate hair growth. Hair
Joss treatable or proventahle using vitamin Dy, can be due to
chemotherapy or other cmse. Bxamples of Vitamin D,
metabolites sitahle for uge in the present method inclnde,
it are not Hmited to, 1,25-dhydroxyvitamin D, and 1,25-
dihydroxy-16-ene-23-yne cholecalciferol.  *

Compositions suiteble for use in the claimed method
include as an active agant & growth fictor, Vitamin Dy (or a
metabalite or analog thereaf) or a combination of both. Such
campositions cen be formulated by combining an active
agent together with a pharmaceutically scceptable vehicle
(carrier, diluent or excipient), in an amount sufficicot to
effect the preventative effect when administered in sccor-
dmwlthmmlm designed tcatment protocol.

The composition can be in dosage nnit form.
Though not limiting the present method to a paxticalar
mode af ection, it ia suggested thet Vitarmin D, protects
tdopmnbylmhmptmhrk(ﬂ?nths
hair follicle leval. Accordingly, administering « combination
dnpumhfmnd\ﬂtnﬂnb,mbewm
provide for greater protection.

Compositions suitsble for use in the method 10 which the
invention relmtes can be in & form suitable far topical
administvation. In that event, the composltion can taks the
form of a salution, lotion, cream, gel or cintment. When the
composition is to be administered by injection, it advanta-
geoualy takes the form of a solution. The vehicle used,
regandizas of the form taken by the compogition, ¢an be inert
or can imelf posscas & physiologically or pharmaceurically
beneficial effect.

13
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Various additives can be included in the composition. In
this regard, inctusion fn the composition of an agent that
stimmistes production of the patienis* own growth factor is
contermplated. Inclusion in compoaitions suitshic for topical
adminigtration of ponetration enbancing agents, such as
DMSO or ethanol, is preferred. Subilivery that extend shelf
lifc can also be included in the compesition, rogerdiess of
the maxmer in which it is formmlated.

One glilied in the srt will appreciate that verions cotcen-
trations of growth facior and/or Vitamin Dy can be used in
the above-described composition. Optimum concentrations
can be readily determined by one skilled in the st

As poted gbove, the method 0 which the ipvention relates
can involve eliher topical application of the active agent (a
growth factor end/or Vitamin Dy or metabolite thereof) or
adminisiration by injection. The amonnt of the active sagent
and the of admivistration can vary depending an
the individual and ean readily be optimized by one skilled in
tha grt, As an exemple, however, a solution of 2-100 pg/ml
of 1,25-dibydroxyvitamin Dy in absolute ethenol can be
prepared and 3-5 ml of that solution appliad directly to the
lﬂlpnvnimupdnnmlhndnpparfuuwndbyﬂp

maszage for 3-5 min to ensure even distribution. When

chumh:pyumvdved.lhlmmtmndvmupmdy
adminigtered once or twice deily beginning 5--8 days prior to
{nitistion of chemnthempy snd continued through the coume
dwmnhmmﬂmm
active agent can be administered subsmantially simnits-
neonsly with, or mubsequent to, the administration of the
chemcthempeutic agent.

The method to which the invention relates is shown in the

that follow o be affective when the cell cycle
specific dmg, ARA-C, iy the chemotherapeutic agent nsed
amnd when the combination of Adriamyein (cell cycle spe-
cific) and Cytoxan (non cell cycle specific) is used. It is
contemplated, however, that, using the present method, bair
loss resalting from treatment with other chemotherapeutic
agents can be prevented.

The slopecia preventative effect observed by Applicants
was wholly uncxpected. Growth factors, such as BEGE, are
presumed atimmiaris of skin cell growth. Aconndingly, thess
agents would be expected to induce the hair follicle to enter
the cell cycle thus rendrring the follicle more suscepidble to
chemothempentic sgents, particuiarly cell cycle specific
drugs, nn:huARA-C. Thus, administrmtion of growth
factors to patients receiving chemotherapy would have been
expected i aggravite hair 1oss, The reverse cffect, howsver,
was achieved. It shoald be noted therefore thar the obser-
vations recorded berein with EGF and FGF are novel and
have nol been proposcd or described in the literamre.
Similarly, nothing sbout the role of Vitamin D, in the body
protection eguinst alopecia, chemothernpeutically induced
or otharwise.

The following non-Himiting Examples describc cenain
aspects of the invention in grestor detail.

The following esperimental details relaic o Exporples
I-IV set forth helow.

Sprague Dawloy rais wero purchased from Charlea River
Lahoratories, Wilmington, Mmss. Cywsar-U (ARA-C) was
from the Upjobn Company, Kalzmazoo, Mich. Receptor
grade EGF from mouse su glands, homan recom-
hinant BOF, dimethyl solfoxide (DMSO) snd Viemin D,
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were parchased from Sigma Chamical Co., SL Louls, Mo.
aFGF was purchaged from AMGEN Corp., Thousand Oaks,
Calif.

All rats from each experiment were treated with ARA-C
50 mg/kg iniraperitoneally (i.p) dally for 7 days. For
subcutancous (s.c.) injections, EGF and FOF were prepared
in PBS 1% BSA. Alopecia was always recorded on day 12
of experiment, and scored as provicusly described (Hussein
et al, Science, 249:1564-1566, 1990; Jimenez et al, FASED
I, 1991).

For toplcal treatment, murine EGF was prepared as fol-
lows: One vial of BGF (100 ug) was dissolved in 0.2 ml of
PBS 1% BSA and 0.12 ml of this sohition was sdded 10 0.48
ml of DMSO. Three hours prior to ARA-C injection, 0.1 ml
of the EGF-DMSO mixiurc was applied to each mt overa ]
cm? area between the shoulders uging a ubber tip applicator.
Rats were then kept individually separated for a period of
three hours, following which the treated ares was carefully
washed with soap end water and dricd. Trestment was
contioued for 7 days. Control animals were similaxly treated
using DMSO without EGR.

Exemple 1
Protective Effect of BEGF

Two separsie experiments were conducted to test the
ability of murine EGF to protect from ARA-C-induced
alopecia. In Experiment I, twenty-two 7-day ald mis were
randomired in two groups of eleven mis each. In addition to
ARA-C, Group I received 2 pg of mouse BGF s.c. in the
back between the two hind legs 3 hours prior to ARA-C
injections daily for 7 days. Group I1, received buffer solution
similerly and served as control. Ten of eleven rats in Group
I developed virtually total body slopecia end one mt
developed more than 350% bair loss. In contrast, in Group I,
5 rats had no detectable hair loss end 6 rats had mild hair loss
(Tuble I, Experiment 1 (FIG. 1)). In Experimem If, wwelve
T-day old ruts were madomized in two groups of 6 rats each.
In addition to ARA-C, Group I received mouse EGF | ug a.c.
daily for 7 deys. Group I recelved buffer s.c. All 6 rats in
Group 1! develaped moderptely severe to scvers slopecia,
whereas in Group 1, one mt had no detectable hair loss xod
S razs developed only minimal hair loas (Table I, Experiment
).

For the next experiment, rHu-BEGF was used Twelve
7-dny o)d rats were randomized in two groups of six ms
exach In addition to ARA-C, Group I received riin-EGF 2 ug
ac. in the flank aves daily for 7 days Group II received
uffer a.c. All 6 rats in Group 11 developed total body
alopecia, whereas in Group I none of the mis had toinl body
alopecia, cone rat bad no detectable hair loss, four rats had
mild alopecia end one rat hed moderate alopecia (Thable I,
Experiment ITI, (F1G. 2)).

TABLE 1

OCCURRENCY OF ALOFECIA IN RATS TREATED WITH
ARA-C. EFFECT OF MURINE BGF AND 1$#U-BGF.

Alopsois®
0 I+ - M
_Expimet 1
ARAC 0 o | 10
ARA-LC + Mortas BEGF 2 ng 3 [} 0 0
Expeximest 1

TABLE l-continued

OCCURRENCE OF ALOPECIA IN RATS TREATED WITH
ARA-C EFFECT OF MURINE EGF AND rHU-BGF,

Alopecis®

0 I+ L »
ARA-C 1] [} 3 3
ARA-C + Muwine BOF 1 g 1 5 [} 0

Experiment T

ARA-C 0 1] 1] [
ARA-C + tHin-EQF 2 g 1 4 1 o
Sowvan day old rets were used for all

All mts roceived ARA-C 50 mg/kg x 7 days LP. in 0.] mL
Moriee EQF end rHo-EOF ic PRS 14 BSA wers given S bowrs
ptor 19 ARA-C ance daly in .1 ml s.2 X 7 duys,

Contruls moceived PBES 1% BSA 0.1 ml ac % 7 duys.

Duta recrwdad on duy 12,

*“No deiecishie alopacis, O; mild alopecis dukned as less then 50% balr ks,
1+; moderately savers slpoporis whh mom tes 50% bir lom, 2+ sl ol
or virmally 10tal (>90%) bair 1o, 3+

In the next experiment, twelve 7-day old mis were ran-
domired in two groups of six rats each. Group I, in sddition
to ARA-C, received murine-EGF 10 pg in DMSO dailyx7
days mubbed topically with a cotton tip applicmor between
the shoulder blades over an area of 1 cm™. Group II received
control sohtion topically. In Group 11, all six mts developed
complete body alopecia. In Group I, all mts developed
complete body alopecia except where the BGF was spplied
topically (FIG. 3).

Examplc IT
Protective Effect of aPFGF

Fourtcen 7-day oid mis were randomized in two groups.
All rats received ARA-C 50 mg/kg/day for seven days. In
addition, Group I received aRGF 2 pg s.c. on back of bead
daily for seven days, Group 11 received buffer injections and
served as controls. Alopecis was recorded on day 12 of
experiment. All rats in Group II devcloped complete body
alopecia. In contras, all rais in Group 1 were protecied
locally at the sitn of injection (FIG. 4).

Example II

Protection from Cytoxan/Adriamycin-Induced
Alopecia

Eight 4-day old Spragus Dawlcy rats wore ramdomized in
two groups of 4 rats each, Group I, received BGF 2u 8.¢. on
the head daily for 7 days. Gronp 1] received buffer injections
and served as controls. One day after stopping EGF ar buifer
injections all rais received Cyloxan 25 mg/kg i.p.x] day and
Adrizmycin 2.5 mg/kg ip>3 days. In Group 11, all rets had
3+ alopecia over head and neck ares. In contrast, in Group
I one rat had mild alopecis, one rul minimal alopecia, and
two rais no detecimble alopecia over bead and neck. (FIG. 5).
ImuVert when used under simfilar conditions did not protect
from alopecia caused by the Cytaxm/Adrismycin combina-
tion.

Exampie [V

Protective Bifect of Vilamin D,

Twelve 7 day old rats were randomized in two groups.
Group 1 was treated daily with buffer 0.1 mi nc. for four
days. The second Group was trested daily with Vitmin D,
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S0ug s.c. over head for four dsys. After the buffer
ar Vitamin D, treatment, all rats recedved 1.5 mg/kg ip. of
VP-16 (Bioposide) daily for three days. All rats in Group 1
developed complete body whilo the rats in Group II
were protecied (FIG. 6 shows 4 miy from cach gronp).

drug temed epibenty of mimmls  from slopecis
Bioposide (VP-16) a ] Yes*
Cysxamn (CTK) 7 Yer*
Cytmcabins (ARA-C) 1 Yes*
Adriamyein + CTX 6 Yes*
Copbinzion

Cixznotherspentic agenis were given = follows:

In other cxperiments, 1,25-dihycroxyvitamin D, applied
topically (0.5 pg dafly) in 509% ethaol or DMSO slso
protected rats from VP-16-indoced alopecin,

Example V

Protective Effcct of Vitamin D, Pretreatment

Topical Application of 1,25-dihydrexyvitemin Dy:

1,25-Dihydroxyvitamin Dy was dissolved in absolute
ethenol end epplied topically with an spplicator. Control
mnimals were similarly weated with the same smount of
cthenol. Animals were then kept ipdividually separated for
a period of three bours following which the treazed area was
carefully washed with sosp and water and dricd. Treatment
was given daily beginning on day 5 aftar birth and ending an
day 10

Chemotherapy:

All chemotharaples wore given LP. and started ot 11 days
of age. CTX, 35 mg/kg, waa givea for onc day caly. VP-16,
1.5 mg/kg, wma given for thres days. For CTX and ADM
comhination, CTX, 25 mg/kg was given for one day and
ADM, 2.5 mg/kg, for three days. At these doses nedther CTX
mor ADM glone will produce slopecia Alopecia was
recorded on the tenth day from beginming chernotherapy.

A total of 4 experiments were carrded out In the first
mmmmm
examined. The expearimental group was pretrexted with 0.2
udl.ﬂ-&hy&uyﬂuﬁnD,m&lSmlome
ethanal spplied topically over the head and neck and the
control group recedved (.15 ml of alcohol. All 10 mts in the
cantrol group beeame totally slopecic. In coatrest, all ami-
mals in the experiments] group were prolecied (FIG. BA).
The second experiment was carried out under similar con-
ditlons to examine protection from VP-16-induced alopecle.
All 10 rats to the comrol group developed total body
alopecis. In contrast, all rxts in the experimentsl group were

10

8
protected (F1G. AB). The thind experiment was designed o
examine protection from alopecia induced by Cytoxan-
Adriamycin combination. There were 11 rats in each group,
Six rats in the control group developed alopacia over the
head snd neck snd 5 rate developed total body slopecia. In
conimst, all mis in the experimental group were protected
mmhmmmmmmls
induced alopecia was similerly examined except that the
dose of 1,15-dihydmayvitamin D, was reducad to 0.1 pg in
0.1 ml absolute ethenol applied topically over the head aren
only. All 10 rais in the control group became completely
alopecic, In contrast, all rats in ths exparimental group were
mmd%uﬂyuﬁnmdlﬁdh,&wﬂmn,

application

It is noteworthy that protection from 0.2 g 1,25-dihy-
droxyvitamin D, was not Jimiled to the site of epplication
but invalved the entire body, suggesting systexsic shsorp-
tion, When the dose wes redoced wo 0.1 pg epplied o the
head area only, protection from VP-16-Iinduced alopecia was
less genaralived and was more limited to the ate of appli-
cation.

Example VI

Protection from VP-16-Induced Alopecia by
Topical Applicsion of RO 23-7553

RO 23-7353 (1,25 dibrydraxy-16-ene-23-ync-cholecalcif-
crul) was dissol ved in absolute ethancl snd epplied topically
with an sppHcator. Control animels were similady trested
with the same amount of cthanol. Animals were then kept
individually scparated for & period of three hours following
which the tresied area was carefully washed with soxp and
waler and dried. Treatment was given daily beginning on
day 9 after birth and ending on day 14.

On day 15 all animals received VP-16, 1.5 mg/kg ip., for
three days. Aloperia was recorded on day 25,

Thirteen rats were randomiaed in two groups.
tal group, 7 rais; control group, 6 rata The experimental
group weas pretroated with 1 pg of RO 23-7553 in 02 ml
sbactute ethanol mpplied topically over the neck sad beck
and the control group received 0.2 ml of sbsolute ethanal,
All gix rats in the contral group became totally alopecic over
the neck and beck. In coptrast, all snimals in the experi-
mentsl group were protected (FIG. 10). It should be noted
that when the is sarted at the age of 14 daya,
the head srea does not become slopecic.

Exsmpie VI

Stimmlation of Hair Growth by Vitamin D,

Durring the course of the shove-deacribed studics on the
protection from chemotherapy-induced alopecia by Vitamin
D, and its active anslog, 1,23-dhydroxyvitamin D, it was
poted that rats treated with 1,25-dilydroxyviemin Dy not
cnly were protected from chemaotherspy-induced alopecia,
but these rats had & better coat of hair and longer hair in ths
treated aren, These observations the following
farther experiments on the atirmilation of hair growth by
1,25-dihydroxyvitamin Dy,

The becla of nineteen 25 day old Sprague Dawiey-rets
were shaven and reodomized in two groups.

Group I (control 10 rsts) received 0.1 ml of ethanol
wpplied toplcally once daily to the shaven srea for 14 days.

3l
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Grovp T (Calcitriol 9 rats) received 50 ng of 1,25-
dihydroxyvitamin Dy in 0.1 ml of ethanol applied topically
ance daily to the ahaven area for 14 days.

On day 15 stimulation of heir regrowth wes assessed by
reshaving sn area 6 capd cm in diameter. The hgir was 3
collected and weighed. The difference between two groups
was highly statintically sigrificant. P. value 0.003 (sce Tablc
TN and FIG. 11).

TABLE 10
STIMULATION OF HAIR GROWTH BY CALCTTRIOL, IN
Hab Welghe in Mg
Carmral Chlciricl 15
9 a2
131 143
7 150
: -
m 1
144 177 »
115 140
1% 147
125 115
130
Mesn SEM. Mean SEM
113+8 164 +13 =

Buased on these daa showing stirmulatioa of heir growth
by 1,23-dihydroxyvitamin Dy administered topically in the
nt.uunxpmdlhltlis-dlhydmxymnﬂnn,ﬂnbuld
nnmmﬂamoflm:gmmhmmofnlupednofmy
cause. Additionally, the data suggest that vimmin D, and its
metaholitcs is/are necessary for optimal beir growth snd
therefore can be used o prevent heir loss from eny cause,
incloding male pattern baldness,

Example VI

Formulations

The following are four formmlations that include 1,25 40

~dihydroxyvitsmin D, as active ingredient, and the methods
of their manufacture.

1. TOPICAL SOLUTION

1 Weigh the sppropriste emaomt of progylme 13
sthyl alcchel,
Fupylene glycol in 4 suinious stee! coniner
Y. Dissolve AHT and XHA fmio the sobsion e

sep (i)
= e imaemnat, ;
2. BUFFERED TOPICAL SOLUTIIN
Ingredicos » (WW)
1,25-Dibydroxyvimmin D, aooe-0.10

Fropylene Glyeol 50.00 e
Hydranypropyl cellnloss (Kiocel MF) (L]

Sodinm Phosphete, Monobasie
Sodivm Phosplmte Dibaxic
!dhﬂlwmapll n
iyl Alcobol, 93%

Whater ga. o

EEe53866

-

— Munofactoring Propeters

L Disaclve the sofinm phosgihate, monchesle,
wodium plxpiste, dibesic, and sadinm bhydroxide in
the wanr in & stinkess sire] compinec. Measre
the pH of G solution. The pH of the solntion
shemld be 7.0; i oot adjpuar the pH.

£ Add the propyiene glhycol and ethy) alcchol
10 the solution From gsp ().

i Dissclve tm ) in Dy,
methylperaben, BHT and BRA to the solntion from sep

{n.
iv. Dissolve Kluesl MF 1o the spiniion from
mep ().

3. OILIN WATER BUFFERED TOFICAL LOTION

® (W)

10

BEREEER §E§E§

igi

L Prpere te buffer solusion (pH 7.0) in o
gininiesy sin] comtelner.
i In & siajciess stenl veyml, ® 70° C, melt

H Add the sasbitol sclation to step (1) and
hem the solmion to 70° C.

iv. Add the cdetxin disodium snd methyiparshen
1o the salntion from step (3).

v. Dimalve i 1,25-dlhpérouyvimmin D, in
sppruxipately 40% propylewe giyeal in & beaker and
add tkis 16 the mmieris] from sep () whils
mixing. Rinse the conteiner from lst propylene
giyenl and add this 10 the mixtmw Som sep @),

vl Add pep (v) to step (Iv) when hoth phasss

. emat 70" C and hommgextize. Cogl the exmlsion to

200 m tmEpeTRIDE.
4. TOPICAL OEL
Ingredients % (W/wW)
1,25-cihydroxyvimmin D, 0.0002-0,10
Butylaied Hydroxyiohne (RHT) [T}
Butyinied Hydrexysniscle (ERA) ans
Calinless 300
Eihyl Alcoliol, 95% Froof 2000
Wz ga o 100.90
— Memnfachring Procednre
i Weigh the ethyl alcolnl snd water in &
sininkes stnel exmtwiner:



5,486,509
1 12
-continued 1he group consisting of 1,25-dihydroxyvitamin D, and 1,25-
dilrydroxy-16-ene-23-yne-cholecalciferol.
b i DA b o s o e (0 2 16 Toe method acconding o cliz 1 wherein seld o east
Disolve the hydrexypropy] callakss to e chematherapentic ageat 1s non cycle spacl
m'u-nu:fmum 5 ogid vitemin D, or derivative, mnalog or active membolite

“Can be sobatitnied by the fallowing muterigls (1) medivm chain tigtyenr
fdox; 2) disnathy] fsosorbide; (3) pulyethyloan glycals; (4) ethaxydiglyent

The entire contents af all references cited sbove are
incorporsted heyein by reference.

While the present invention has been described in some
detni] for of clarity and understanding, one skilled
in the art will appreciate that various changes in form md
detail can be made withou: departing from the truo acope of
the invention.

‘What is claimed in:

1. A method of reducing chemotherapy-induced alopecia
comprising administering to a host ireated with at least ons

t which induces such an
effective amount of vitamin D, or derivative or saslog or

active metabolite thexeof.
2. The method to claim 1 wherein said deriva-
tive, analog or active ite iy pelected from the group

consisting of 1,25-dihydroxyvitamin Dy and 1,25-dihy-
droxy-16-ene-23-

3.Thamhndmﬂmgloddmlwluunmdwmn
Dy, derivative snalog or active metaholite thereof is admin-
istered ropically.

4, The method acconding to claim 1 wherein said at leagt
one chemotherapentic agent is cell cycle specific,

S'I‘bmhodmrﬂmglodumtwhumnldllm

one chemotherapeutic agent is cytosine amhinoside.

6. The method scconding to claim 1 whercin ssid at least
one chemotherspentic agent is non-cell cyds specific.

‘7. The method acconding to claim 6 wherein said at least
one chemnothesapeutic agext is Cyloxan.

8. The method acconding to clxim 1 wherein sald ot least
one chomothernpentic ages is a call cycle specific agent in
combination with a non cell eycle specific agent.

DTIBMndmdmlmnlnmlwh-dnmuﬂnD,.
or derivative pr soalog or active metabolite thereof, Is
adminisicred priar to the initiation of said

l&mwhndlmﬂnglodml.whﬂdnmm
D,, dxivative or analog or active metabolite thereof is
thﬂuﬂyqﬂmhmwmum
to edministexing said chemotherapy.

11. The method according to claim 1 wherein sald deriva-
tive, unalog or active metabolite iy selected from the groap
consisting of 1,25-dibydroxyvitamin D, and 1.25-¢£hy-
droxy-16-ene-23-yns-chalecalclfergl snd is sdminigtered

topically.

12. The method according 10 clxin 1 wherein seid at least
onc chemotherapentic agent is cell cycle specific and said
derivative, analog or active metabolite fa selected from the
group consisting of 1,25-dihydroxyvitemin Dy snd 1.25-
dihydroxy-16-ene-23-yne-cholecalciferal.

13. The method according to claim 1, wherein said at least
onc chematherapeutic agent is cell cycla specific and said
vilamin D, or der{vative, analog or sctive metabolite theveof
is administered topically.

14. The method according to claim 1, wherein said ot least
one chemotherapeutic agent is cell cycie spesific and com-
prising administering vitamin Dy, 1,25-dihydroxy-16-cae-
23-yne-cholecalcifirol, 1a-hydroxyvitemin D,, 1a, 24-di-
hydroxyvitamin Dy or 1, 23-dihydroxyvitamin Dy,

15, The method acconding to claim 1 wherein said ot least

ane chemotherspentic agent i3 non cell cycle specific and
nddmnﬂw.mlogonﬂiwmmbohmlldmdﬁm

15

thezeof is admininered wopically.
l?'l‘hemﬂmdlnmdlmwdmlwhndnuﬂnlm

d:mhﬂlplm: hleﬂlcydclpedncmm

combinstion with & non cell cycle specific agent and sald

d:nmve.mlogu'unmbolimhulumdﬁwnthe

canlillﬂn' n,gl.?.ﬁ-dﬂ:ydlmyvhm Dy ad 1.25-

-16-cnc-23-yne-cholecalciferol,
o chermxbermpeuti aget 1 & Gl cycl specifc sgent 1
agent i3 & agent

cumbinetion with a non cell cycle specific sgent and seid

vitamin D, ¢r derivative, aalog or active mesabalite thereof
is administered topically.

20. The method acconding to claim 1 wherein asid at least

one cheynntherppeutic agent is a call cycle specific agem in
mﬂnmdunwlﬂ:unmceucyclemdﬂcmmdm-
prising administering vitamin D,, 1,25-dihydroxy-16-ens-

-yne-cholecylciferal, la-hydroxyvitarnin Dy, la, 24-di-
hydroxyviiamin D, or 1, 25-dihydmoxyvitemin D,

11, The method according to claim 1, wherein the vitxmin
D;, or derivative ar enalog or active metahaltic thereof is
adminigtered by topically applying the same to the host prior
o administering anid and ssid derfvative,
anslog or active membolite is selected from the group
consisting of 125-dihydraxyvitamin D, aod 1,25-dihy-
droxy-16-ene-23-yne-cholecalciferol.

2. The method acconding to cleim 1, wherein the vitamin
Dy, ar derivative or upalog or active metaholite thereof is
adminiytered by topically applying the same to the host prior
o administering sald chemotherapy and comprising edmin-
istering witamin Dy, 1,25-dihydroxy-16-ene-23-yne-chale-
D,ml 1o-hydmxyviamin Do, 1a, 24-dhydmxyvitanin

ar 1, 25-dhydroxyvitamin B,

23 mﬂmmmdlumchlmlmmmndnﬂn-

comprising topi-
dlyﬂmmmgvmn,. 1,25-dhydromy-16-ene-23-
yns-choleenlciferol, la-hydroxyvitamin D, la, 24-dihy-
draxyviamin D, or 1,25-dhydroxyvitamin Dy,

25, The method according to cleim 1, comprsing topi-
cally administering vitamis D,, 1,25-dihydroxy-16-coe-23-
yne-cholecafciferol, 1a-hydroxyvitamin D,, 1o, 24-diby-
droxyvitamin D, or 1,25-dihydroxyvitamin Dy mnd wherein
said chemotherapeutic agant is coll cycle specific,

26. The method eceonding to claim 1, comprising topi:
ﬂllylhnuuln;mlnﬂnb,.l.ﬁ-dlhyd:uy-lﬁmﬂ-
yne-cholecalciferol, 1a-hydroxyvitemin Dy, la, 24-dihy-
droxyvimmin Dy or 1,25-dihydroxyvitamin D, and wherein
sald at leasl ons chemotherapentic agent is non crll cycle
specific.

7. mmmmm1 mmlln;

specific agent in combination with a nan cell cycle specific
agent.

3y
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28. The method acconding to claim 1, comprising admin-
inering vitamin Dy, 1,25-dihydroxy- 16—@-23—yne-=hnlc—
calcifervl, la-hydroxyvitamin Dy, 1o, 24-dihydroxyvitamin
D,urlzs-d:hydmxymmb,pdortnﬂmmlﬂmonof
said chemotherapy.

29. A method of reducing chemotherapy-induced alopecia
mmnummammdm
therapy with at least one chemotherspeutic agent 1,25
dihydroxyvimmin D, in an effective amount.

30. The method according to cleim 29 whorein seid
1,25-dihydroxyvitamin Dy is administered topically.

31 The method acconding to claim 29 wherein said at
least one chemothorapeastic agent s eell cycle specific.

31 The method sccording to claim 31 whercin said at
leant ono chemothorapeulic agent is cylosine amabinoside,

14

33. The method according to clsim 29 whercin ssid st
least ane chemotherapeutic agent is non cell cycle specific.

3. The method according to claim 33 wherein said at
least one chemotherapeutic agent is Cytoxan.

35, The method accorting to cleim 31 wherein suid at
least one chemotherapentic agent i3 a cell cycle spocific
agent in combinstion with a non cell cycle specific agent.

36. The method according to claim 31 wherein the 1,25-
dihydroxyvilamin D, is adminixiered prior 10 the initiation
of said chemotherapy.

Y7. The method according 10 claim 31, wherein the
1,25-dihydroxyvitamin D, is administered by topical eppli-
cation to the host prior to edministering seid chemothempy.

35
322
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Now biotenside esters and phosphatides formed with Vite-
min-D and Vitamin-E compounds possessing a pronounced
antitumor actvity, processes for thelr production as well as
for the preparation of concentrates and pharmacentical com-
poaitions contrining these new estera and phosphatides, and
their use for trenting tumors are described.
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1
BIOTENSIDE ESTERS AND PHOSPHATIDES 1)
WITH VITAMIN-D AND VITAMIN-E
COMPOUNDS
5
This application ia & contimation of application Ser. No.
08/042,251, filed Apr. 2, 1993, now shemdoned, which is a
continuation of PCT/CH92/00072, Rled Apr. 16, 1992
10
INTRODUCTION ™
The present invention concerns new Esters and Phoaphati-
des with Viamin-D and Vitamin-E compounds, processea 15
for their production as well us for the proparation of spon-
taasoualy dispersible concentrates and pharmacentical cam- )
posltions cantaining these compounds, and their use for the
treatment of tumours. m 5,
Surprisingly it has boen found that the aswly synthetized
Bstess and Phosphatides with Vitemin-D and Vitamin-B N ]
componnds possess outstanding antiturmour properties, par- Ch CHy (v )]
ticolarly if these compounds are being incorporated into = CH,
spontancously dispersible concentrates,
DESCRIFTION OF THE INVENTION 0 .
Thnnmﬂummdﬁuphlﬂhmlh“m—Dlnd
Vitamin-E compounds correspond to the general formmlee
@ to (VD: u
¥ Ch CHs oD
Ry (] (oY
o O CHy iy
| 5 o CHy « i
' Ch
| 1 m
43 R
o [ P P whereby in the formulae (1) end (IT) the radicals R,, R, mnd
| & o o R, stamd for hythrogen or methyl and the radical R, of the
formulas (I) o (V) determines 5 C, to Cyy-alkylcarbony-
i loxy, and & Cy- t Cyy-alkyicerbonyloxy or alkspolyencar
bonyloxy group respectively or a group of the formnolas
(VID) and (VIIT) respectively:
P e
Re(—CH=CH—C—CH3;C00—~— n,+cu=ai—c—un.—(-alﬂl—m—f).-cn=ul—coo-
v (Vi CHh

in which n designateg the mumber 1,2, 3, 4 or 5 and R,
standa for a radical of the following formulae:

DD
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~continued wkich can take on the following configurations:
12,12,12-z-tocopherol
CHa City 2-gpi-o-incopherol
CHy 2-smbo-o-tocopherol
5 all-rac-a-tocopherol
1, 4-amho-8-ambo-a-locopherol
CHy OCH; P-Tocopherol [5,8-dimethyliocol]
Gy +Tocopherol {7,8-dimothylocol]
o, CH, &8-Tocopherol [B-methyltocol}
10 Tocotriencl [2-methyl-2-(4,8,12-trimethyldecs-3.7,11-
0CH trianyl)chroman-6-al]
pl- oder p2-Tocopherol [S,7,8-trimethyltocotrienol]
ch CHy and
CH, ok «-Tocopherol [5,8-dimethyliocotricnol or e-wocatrienol]
The elkylcarbonyloxy, alkenyicarbonoloxy or alkancoly-
s cHy CHy as cH 15 enocarbonyeloxy groups at R,, 88 well as the alkyl, alkenyl
oH or alkapolyen groups st R, can be atraight chaincd or
o beanched. Alkapolyen the cormesponding elkedienc,
s an alkniriene, alknictroene, alkapontaone, alkahoxsens and
OH o compounds reapectively.
b 3 Examples of mch groups are, c.g.:
CHy
Ch,__H ~CH=CH—
} an CH,
CH, — (CHy)y—CHy —
cHy CO0—CH; oy ) CHy — (G — CHy—
(-8 ol CHy — (CHy — CH = CH)y = (CHg)y — CH—
0 CH, — (CHy)y — (CHy — CH =CH)y — (CH,), —CHy —
O coo—ciy =~ ow ¥ SRTETER T
C=CH—CH—CHy—C=CH—CH;—CH,—
or rcpresents the group of the fommmila (X): CHa/
1
fl-h—m >0 ﬂ-h\ (I':Hl CHy
cn—cou%. C==CI1—CHy~~CHy ~C—Cly —CHy— C=CH—CHy
| i o’
Oy=-0=-F—0— «
XT-TMal+] Importmt groups acconding o formula (VII) arc charac-

in which Rg denoics a C,- w Cypealkyl or 8 Cp-
Cya-alkenyl proup md X represenis an oxygen, sulfur
ar sclenium atom, with the proviso thal a-tocophery-
lestons formed with saturated or unsaturated carbonic
acids having 14 t0 22 carbon atoms are excluded,
The group of the formulae (VII) and (VII) may havo
different stercoisomeric or rotational forms.
The class of the Vitamin-D compounds comprises the
following chomical compounds:
Cholecslciferol: (5Z, 7B)-(35)-9,10-scc0-5,7,10 (19)-
cholestarrien-3-ol
25-hydroxycholecalciferol [Calcidiol]: (5Z, 7E)-(35)-9,
10-seco-5,7,10 (19)-cholestatrien-3,25-dinl
la-dehydroxy-chaleesalciforgl [Calcitrial]: (SZ, TE)-(18,
3R)-9,10-8cc0-5,7.10 (19)-cholestatrien-1,3,25-iriol
Ergoaalciferal [Caleiol]: (SZ, 7B, 22B)-(35)-9,10-s0c0-5,
7,10 (19),22-ergosiatetracn-3-o0l
(10)-6.8-

Techysterol: (6E)-(35)-9,10-a2c0-5,
cholcatatrien-3-ol
Dehydrotachysteral: (SE, 7E)-(38, 108)-9,10-3ec0-5,7-
cholestatrien-3-ol
The class of the Viamin-B compounds comprises all
tocol- and tocotriencl-compounds, such ns, e.8.:
Tocol [2-methyl-2(4.8,12-trimethyliridecyl)chroman-6-
ol] a-Tocopherol [S,7,8-trimethyliocol],

terized by the formulae (X), (X1) end (XII) respecively:

CHy o )
Co0—
o
I
09
CHy Oy
oM co0—
e
CHy_ _CH o
o (1Y
coo—
CHy
L ch

Tho group of the formula (X) may heve different siere-
oisomeric forms, such as e.g. the all trans, the 9-cis or the
13-cis fomm.

Examples of the inventive ncw csters and phosphatidos
with vitamin-D ond vitemin-E componnds are, [pter alia:

Cholccalciferol-caproylate
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Ergocalciferol-caproylate
Cholecalciferol-10-undecenoate
Brgocalciferol-10-undecenoate
Cholecalciferol-lmurate 5
Brgocalcifercl -lmaraie
Cholecalciferal-palmitate
Erpocalciferol-palmitate
Cholecalciferol-linoteste 10
Brgocalciferol-linnleate
Cholecalciferol-linolenale
Ergocalciferol-linolonste
Cholecalciferol-all trans-retinale 15
Ergocalcifierol-all trens-retinam
Choh:_uldfml—!-ol-l.z.-dill!nﬁmylglymo-phu-
Cholecalciferol-3-0l-1,2,-dipalmitoylglycero-thiophos-

Cholecalciferol-geranyl-phosphatide
Cholecalciferol-farmneyyl-phosphatide
Ergocaiciferol-3-ol-1,2,-dipalmitoyl-glycero-phosphatide
Ergocalciferal-3-ol-1,2,-dipatmitoyl-glycero-thiophos- 3

Ergocalciforol-geranyl-phosphatide
Ergocalcifero)-famesyl-phosphatide
DL-a-Tocopherol-10-undecenoate 30
DL~x-Tocopheral-palmitate

DL-a-Tocopherol-all trans-retinate

DL-o-Tocopheral-13 cla-retinate

PREPARATION

The new sterolesters and with vita-
min-D end vitamin-E compounds of the formmiae (I) to (VI)
may generally be prepared in semi-synthotic procedure by 40
the following processes, which are inown per se:

a) Reaction of 2 compound of the fornmula (XTV) or (XV):

o =
Re-CCH=CH~C~Ci13- COOR
xV)
la+m=m—c—mar{-ai=u{—tla.-ui=ul-mun
CHy

wherein n represents tho mumbers 1,2, 3,4 or Send R,
stands for ono of the following radicals:

Hh as. _an s
OCHy
0
L,
(1]
Chh Cihy
qj ﬂ""
CHs
o gH CHy OCHRy

ROk K:L
p,m.

RoWng)
hodiRea

T 5%

with N,N'-carbonyl-diimidazole at 25° to 70° C. with
the addition of a catelytic amouns of an alcoholate in
totrabydrofurene, bemeeno, chlorofrm or dimethyl fior-
marmide or in & similar indifferent solvent, followed by
alcoholynis of the imidazolides formed with a vita-
min-D or vitamin-E compound.

b) Formation of the chloride or the bromide of a com-
pound of the formulge (XIV), (XV) or (XVI):

cav)
Ry-+CH==CH—C—CH);COOH
?'l xv)
R CH =CH-— C— CH - CH=CH i CH1=CH —COOK
(-
R, —O00HQIVD

in which Ry means & C,- 1o Cyp-alkyl or 2 Cpr 10
Cyy-tlkeayl and 2 C;- to Cyr-slkapolyens gronp respec-
tively, with a chlorination or bromination agent mch aa
ihlomylehioride, cxalylchioride or oxalylbromids, fol-
lowed by tho reaction of the chloride or bromide
formed whth a vitamin-D or a vitamin-E eompound at
2 tomperature of between 40° god 120° C. in an
indifferent solvent such as taluene or xylene, and in the
presence of a catslyst such as dimethylformamide or
p-dimethylaminecpyridine,

&) Estexification of a compound of the forrula (XVIT):
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CHy—CO0Rg
‘!.:l—ooon.
| %
Cly—0—F—0—

[

In which Ry signifies a C,- to Cy,-alkyl group ora Cp-
1o Cyy- alkenyl/atkapolyene group, in mn inert solvent
luchnpyndmc.temhydmﬁmmntdﬂmﬁmn.nu
tempemsture of 20° C. with piveloylchloride, followed

by tho reaction of the product in the same solvent with
a vitamin-D or & vitamin-E

The novel csters and phosphatides with vitemin-D and
vitamin-E compounds possess, surprisingly, cacellent anti-
tumour sciivily, moat noiably when these compounds have
been incorporated imo spon-teneously disparsible concen-
trales. For this reason, spontaneously dis-persihle concen-
trates made up with the new esters and phosphatides of
vitamin-D and vitamin-E compounds of the formnlas (I) to
(V1) are also a subject metter of the present invention. When
treated with water, such concentraies render microemulsions
having excellent phasc stability as well as much improved
membrane permesbilily and spreading properties.

These apontancously dispersible concentrates prepared in
accordance with the invention contain

0.001 to 25% by weight of individual esters or phosphati-

des of vitamin-D or vitamin-E compounds or combl-
nations of these compounds

0.001 10 40% by weight of a solvemt or solvent mixture

which is pharmacentically accepishle end acts 21 a
hydrotropic or coemulsifier

0.00] to 50% by weight of a pharmaceutically accepiable

surfactant or surfactant mixiure, and optionally

up to 10% by weight of a vitamin or provitamin

up o 10% by wolght of a free fuity acid, and if appro-

prigte, customary excipianis and/or diluents.

The surfactants or surfactsnt mixtures to be employed
according to the invention can be anionic, cationic, ampho-
teric or non-ionic. ldeally, they are non-ionic and have an
HLB.value (ie. a hydrophilic-lipophilic balance) of
between 2 and 18; preferably, it s between 2 and 6 on the
one hand and 10 and 15 oo the other hand. HLB values
describe the hydrophilic and lipophilic properties of an
ermulsifier. In this contoxt sce “Hydrophile-Lipophile Bal-
ance: History and recent Developmonts™ by Paul Becher in
Jm;:‘lll of Dispcrsion Science and Technology, 5 (1), 81-96
(1984).

Suitable anionic surfaciants can be both so-called water-
soluble soaps and watcr-soluble synthetic compounds,

Suitablc soaps are the alkali metal salts, plkaline earth
metal aalts or oplionally substiuued ammonium salts of
higher fatty acids (C,; to Cp), for example the namral Na
ar K salts of oleic or stearic acids, or of nawursl mixtures of
fatly acids which can be obtained, inter alia, from coconut
oil or taliow oil. Other surfactants which may be mentioned
arc faity acid methyitaurine salts, and modified and non-
maodified phospholipids.

However, more frequently used surfactants are so-called
synihetic surfactanta, in particular fatty sulfonates, faity
sulfates, sulfonaied benzimidamle derivatives or alkylaryl-
sullonsatcs.

The fatty sulforaics and faity sulfates are nsually present
in the farm of alksli metel salts, alksline earth mclal salts ar
opilonnlly substituted ammontum salts and genenlly have
an alkyl madical contsining 8 to 22 C soms, alkyl also

8

encompasing the alkyl maicty of acyl radicals. Examplcs
are the Ne or Ca sali of ligninsulfonic acid, of dodecylsul-
furic ester and sulfonic acids of fany alcobol/ethylene oxide
adducts. The sulfonated benzimidarole derivatives prefer-
ably contain two milfonyl groups and one fetty acid radical

jning ahaut 8 10 22 C atoms. Alkylarylsulfommes are,
for cxample, the Na, Ca or triethanclamine salts of dode-
cylbonzenasilfonic acid, of dibutylnapbthalenesulfonic acid
or of n naphthalenesulfonic acid/formaldehyde condensagion
product.

The non-ionic surfactants are mainly chosan from
amongst the polyglyeol ether derivalives of aliphatic or
cycloaliphatic alcohols, saiumied or unsaiurated fatty acids
end alkylphenols which can contain 3 to 30 glycol ether
groups and 8 to 20 C aroms in the (aliphatic) hydrocarbon
radicul and 6 to 18 C zsloms io the alkyl mdical. Other
sultable non-ionic susfactants arc the water-saluble polycth-
ylencoxy-addocts onto polypropylenc glycol and alkyl
polypropylene glycol with 1 to 10 C atoms in the alkyl chain,
which adducts contiin 20 to 250 ethylenc glycol ether
groups and 10 to 100 propylenc ether groups. The com-
pounds which have been mentioned cugtomarily contain 1 to
5 ethylene units per propylenc glycol unit,

The following may be memtioned as cxamples of non-
icmic surfactanis: nonylphenol polyethoxyethanols, casior
oll pulnl‘ycol cthers, polypropylene/polycthylene oxide
adducts, tributylphenoxy-polyethoxy-ethanol, polyeithylens-
glycol snd octylpbenoxy-palyethoxyethannl. Morcover,
faity acid cstors of polyoxyethylene-sorhitan, such as poly-
oxycthylene sorbitan tricleate, are also mitable.

The cmionic surfactents are mainly quelernary ammo-
nium salts which coniein at lcaat one alkyl radical having 8
to 22 C ytoma as the N-substiuent and which have lower,
optionally halogenated alkyl madicals, benzyl radicals or
Iower hydroxyalkyl radicals as furthor substituents. The salts
arc mainly prescol in the form of halides, methylsulfates or
cthylsulfates, for example stesryltrimethylammonium chlo-
Tide or benzyldi-(2-chiorcethyl)-cthylsmmoninm bromide.

When preparing the inventive sponianconaly dispersible
concontraies, speeial preforence is given to phosphoric acid
ester iengides, such as:

Tristyrylphenolpolyoxyethylene-1 8-mona/dimethyl-

phosphoric-acid-ester  (Soprophore®  FL,

one-Poulenc);

Nomylphenol-10-polyoxyethylene-mono/dimeshyphos-
phoric-acid-cster (Diphesole® 3873, CIRA-GEIGY);

(4]

1]
Ol—ﬂ'll—ﬂ‘ln—O):—E—Cﬁ'h
OCH,

Rh

(Tensid 508, CIBA-GEIGY);
Tinovclin® JU (CIBA-GEIQY), s hydroxyhiphenyl-10-
ethoxy-phosphoric acld ester
Buyl-mono-4-ethoxy:
AT, CIBA-GEIGY), and

acid ester (Zerostale®

i
ﬂh—(ﬁhh-—?l—ﬁh—ﬂ(—ﬂ'h—ﬂh—%—ll'—ﬂﬂh
CaHa OCHy

(Zerosat® AN, CIBA-GEIGY), respectively.
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The following compounds may be employed as 1he phar-
meceutically acceptable solvent which scts as the hydrotro-
pic, or cocomilrifier, for example: esters of an aliphatic
alcobol (G4 10 C,) with an aliphatic carboxylic acid (C,q 1o
C,g.mdlnwlhnm.hmyllmm.dmylm
isopropy] myristate and lmryl hydrocarbons hav-
ing a straight carbon chain (C,, to Cy,) which is substituted
by 6 w 16 methyl groups end which can have up 10 6 double
bonds.mmpluwhnhmnyhemnmedbdn;w

Thutenes and polymethylinitenes.

Monoanmofnhylnmglymlurpmpylm;lydmth
en aliphmic carboxylic acid (C, » C,,). such as propylene
glycol monolaurate end propylene glycol monomyristate.

Esters af an aliphatic alcobel (C,, to C;5) with lactic acid,
such s, for exsmple, myristy] lactate or, preferably, lauryl
lactate. Monoesicrs or diesters of glycerol with an eliphatic
earboxylic acid (C,4 to C,,), such as, for example, glyceryl
caprylate or Miglyol® 812 neutra] oil {Oleum neutmlc).

Esters of & paly(2-Tethylene glycol glycerolether having
at least ona free hydroxyl proup with an aliphstic caboxylic
acid (G, o Cp), such as, for example, alipharic alcabols
(C,3 v Cyy), timg, inter alia, dodecanal, tehmdodecanol,
oleyl slcobo), 2-hexyldecans] and 2-octyldecanol

Esiers comtaining at least ane free hydmoxyl group, of
poly-(2-10)glycol with an aliphatic carbaxylic acid (Cy 10
C,,), monoethers of a polycthylene glycal with sn aliphatic
aleoho! (C,; to C,4), such as, for example, polyoxyethylene-
(C,p) cctylether.

Heterocyclic compounds such as 1-methyl-2-pyrmolidon.

Befors thair spplication in the spontaneously dispernible
concentraies all iechnical tensides have been cleaned by
filtmtion or by chromaography over aluminum-oxide with
am inert solvent as ehent, nch ay tetrahydroforene, ethyla-
Icohol or dichlormethane.

Suirsbile additives for the spontenecusly disperaible con-
centraies accarding to the invention are vitaming and pro-
vitmmins [such as, for example, vilamin A (mtinalc scld),
retingl, earotenss, tocophersls], end elso free fatty acids,
such gs: valerie acid, isovaleric acid, sorbic acid, isocaproic
acid, pelargonde acid, lauric acid, myristic acid, palmitc
acld, octacossic acid, pentadecancic acld, decentylic acid,
mmmmmmmmmm

linglenic acid, srachidonic acld, erucic acid, et

The daily dose required for phermaceutical administration
is 0.001 to 25 mg/kg of body weight, if possible split fnto
Mhﬂiﬁﬂﬂdﬂﬁhtﬁnmhmﬂhﬂiﬂ-
smral esters sizral or the spontaneculy dis-
penible concentrates with these compounds, cam be incor-
pomted into the conventional pharmaccutical prepamtions
and dosage forms, such as coated tablets, tablets, capsules,
powders, granules, pellots, solutions, ampuls, emnisions,
creama Or suppositories together with the customary excipi-
ents and/or diluents and stabilizers,

Tho active substences or mixtures of active substances
which form the subject-matier of the invention, end the

administered to tumans omlly, by injection (imtravenoualy,
subcutenegusly or intmmuscnlerly) ar in ather ways, If they
a0 proacated as solid dosage forms for oral administration,
this cxn be in the form of tablcts, grammicy, pelicts, powders
or capaulos, etc. Tha preperations can contain sdditives, for

a pharmacentical axcipient, such ss & saccharids or

cellulose base, & binder, such as starch pasie or methylcel- &

lulosa, & fillor, or a disintegrant, etc., with additives being
employed which are customerily used in the preparstion of

10

10

medicinal or pharmaceutical formulstions. When the active
subsiances or mixmres of active substances acconding to the
inveniion are adminisiered omlly in the form of Nguid
Mfmrh:yunbemumlnmyfnrmuhcmm
mumwfmwmm:m-

pensions, emulgions and syrups, etc., and they can also be
mmﬂnfmmofdﬂedprqmlﬂmwhchmdhmlm
or emulaified prior to use.

When the active substances or mixnmes of active sub-
dmmn:u:illn;mﬂnmmﬂmmpmedlnlhcm

aquicous solutions, mupensions or olly or aqueous
donl.p:efu'lhlynﬂunmnmﬁumym
dispersible concentrates according to the invention, they can
also be injected, However, it is customary to prepare the
injection solntioms shartly before administration, by disealv-
ing ar suspending the extracts or concentrates in aguecus,
liquid media, such as sterfle wator or physiological sodivm
chloride solntion or glucose solution,

1f required, conventionally used solvents, stabilizers, pre-
servitives and mdditives for the prepseation of Isotonic
solutions can be adided 10 B preparation for Injection. The
preparions for injection obtained in this menner are zdmin-
istered intravenously, intrammacularly, subcutsneously or in
any other mitable way.

The presert invemtion also relstes to pharmacrurical
prepanitions which contain the active subsmances, or mix-
tores of active subatances, or the spoatancously dispersible
concentries, which have been sbove described, for control-
ling the growth of umour cells. The pharmacentical prepa-
nnmmdmltolhemmuonmﬂlmwluhmbe
nsed for encral (such as oral or rectal) or for paremtersl or
topical administrmtion 10 warm-blooded animals, which
preparations comein the sponteneonsly dispersible concen-
trate on {tx own or together with a pharmacentically accept-
sblc exciplent,

The dosage of the concentmtes according to the invention
depends on the warm-hlooded species, on the age and oo the
individual condition, and on the mods of administration, For
example, doscs in the range of about 0.1-50 mg/kg of body
weight erc adminisiered mubcnteneously, and doses 1o tha
mngo of 0.05-5 mg/kg of body welght erc administered
intraperitoneslly to warm-blooded animals beving a low
body weight, such as, for example, mice, rats and hamssers,
1o achieve an effect of twmour cell destruction.

The oral and rectsl forms of the zovel i
preparmtions  contain between 1 and 95%, preferably
between 10 end 93%, and in paxticular between 20 and 55%,
of the spontansously dispersible concenirate according to
the inveation. For exampis, they can be presemt in unit-type
domage farms, ia., an conted tablets, micropellets, tablets,
suppositories or ampuls and, in particular, as capsules.

Suitable pharmaceutically acceptable excipients for the
oral formy are mainly fillers, such as suger (for exemple
lactose, sucrose, mannitnl or sarhitol), cellulose propgrations
mnd/or calclom phosphates (for example tricalcinm phos-
phato ar calciom hydrogen phosphate), farthermore binders,
such as starch paste, with the use of, Inter alin, coxn sigrch,
whest stareh, rice starch or potsto starch, gelatine, trags-
emath, methylcellulose, lcellnlose, sodium

leclluloae and/or ipyrrolidons snd/or
disiniegranta (if desired), much as the shove mentioned
starches, forthermore carboxymethyl starch, crosalinkad
polyvinylpyrralidonc, agar, alginic sckl or a salt thereof, far
example sadium slginate,
of suitmhle flow-coutrol agents arc the polyeth-
yleno glycals Noa. 200-600 and shove.

Tho gelatine capsules, which are stili the prefemred dosage

form for humans, are provided with soitsble coatings, con-

329
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centrated sugar solutions [which can ly contain gum
arabic, I.llc. polyvinylpyrrolidone, polyethylmc Blycol and/
or ttanium dipxide], llcquur solutions (aqueous or those
wluc.hhlvnbmpr.plmd nsing argnie solvenis), or coteric
coalings of solutions of sultable cellnloge preparationa, such
a3 microerystalline cellulose (Aviceld), aceiylcellulose
phihalate, hydroxy-methylecllulose-phthalate, Mewlose®,
AQOAT® or a copolymer, such as Eudmgit® L. 30 D, being
used, inter alia.

Pharmeacewtical dosage forms for cral use which are
particularly snitable according Lo the inverion are two-piece
gelatine capsules with a plasticizer, such as glycerol or
sorbitol. The soft-gelatine or hard-gelatine capsules and the
capsules made of AQOAT® hydroxypropyl methylcelulosc
respectively can contatn the spontaneously dispessible con-
cealrale according to the invention as & mixture with fillers,
such as lactose, binders, such as starch, and/or glidants, such
utﬂemmmumsme.nﬂ.:fmmwﬂh
with stabilizers and antioxtidants, such es, for example, a-,
f- or y-tocopheral. It may be expedient to employ suitshls
liquids, such ag liquid polyethylene glycols Nos. 200 1o 600
as dilucnta, 1o which stabilizers and antioxidants can also be
ndded.

For parcnien) administration, distilled water is wdded to
the concentrates according to the inveation. To the aqueons
microemulsion for injection which then forms, there can be
added viscosity-increasing substances, for example Na-car-

l-celluloge, sorhitol, msnmitol and/or dextram,
and if appropriate also siabilizers and antioxidants,

The pharmaceutical prepamations for parenteral adminis-
tration praferably contain betwean 0.1 end 60%, sspecially
between 1 and 40%, of the spontaneously dispersible con-
centrate aAccording to the invention.

Sultable preparations for wopical use, which are particu-
larly suitable for the prophylaxis and the treatment of
cancers of the skin, arc, for example, creams, oiniments,
pastes, foams, fnciores and solutions, which coatxin
hetween 0.001 and 70% of the concentraie acconding to the
invention.

Oily bases which are uscd for creams end oil-in-water
cmulsions which contain more than 50% waier, are mainly
fuity alcohols, for exampie lauryl alcohal, cety! slcobal or
stearyl alcohol, waxes of liquid to solid consisiency, for
example isopropy]l myristate, wool wax or becawax and/or
hydrocarbons, such as, for example, petrolcum jelly (petro-
latum) or pamffin oil. Substances which arc mainly suijtable
for emulsifying these ofly bascs are surface-active, pharma-
cevtically acceptsble substances baving predominamly
hydrophilic propertics, such as, for exasmple, non-ionic
cmulsifiers, in particular fatty acld esters of polyalcohols or
ethylons axide adducis (such es polyglycerol fatty scid
estars or polysthyleno sorbitan faity acid esters) having an
HLB value of less than 8. Additives which are added to 1he
walor phase are, inter alia, ngenis which prevent desiceation
of the creams, for examplo polysicohols, such as glycerol,
sorbitol, propylene glycol and/or polyethylenc glycals Nos.
200 to 600, acd furthermore presarvatives, odor-imparting
subsances, eic.

QOintments are water-in-oil emulsions which contain up to
70%, but preferably between 20 and 509, water ar squeous

k- |
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Substances which are suitablc as the Lipld phase arc
mainly hydro-carbons, for example peiroleum jelly, paraflin
oll and/or solid paraffing, which contxin hydroxy compounds
suitable for improving the water-binding capacity, for
example faity alcohols or esters, such as cetyl alcohol or
wool wax alcohola.

In some cases, cnmulsifiers having an HLB-value of 8 to
16, such as, for example, sorbitan fatty acid estars (such as
sorbitan isosicarol) arc also added. Additives which are
added 10 the water phase are, Inter alia, humectanta, such as
polyalcohols (glycorol, propylenc glycol, sorbitol and/or
polyethylene glycols No. 200, 400, 600); and furthermore
preservatives, odor-imparting substances, etc,

Fatty ointmems are anhydrons and chicfly contain hydro-
carbons aa the base, for cxample paraffin, pewaleum jelly
and/or liquid paraffins; moreover netural or pertialty-syn-
thetic futa, mach es, for example, coconut fally acid triglye-
oride, furthermore: fatty acid partial csters of glycerol, such
as, for cxample, the faty alcohols, emulelfiers and/or addi-
tives which increass the water-sbsurption capacity, all of
which have been mentloned in connection with the oint-
ments.

Pastes are creams and ointments containing powder con-
stituents which absorb scoretions, such as, for example,
meial oxides (such s titanium oxide or mnc oxide), snd
furthermore talc and/or alumimm silicates whose task it is
to bind any moisture or discharge which may be present.

Foams ere adminiscred from pressurized containers and
are oil-in-water emulsions of the spontaneonsly dispersible
concentrates according to the invention which are present in
acrosol form, with halogenated hydrocarbons (such as, for
example, lower chioro-fluoroalkancs; such as dichlorodif-
luoromethane and dichlorotetrafinorethanc) being added as
propellants. Other substances which may be added sm the
cunomeary additives, such ss preservatives, elc.

Tha present invention also relates 1o the use of the active
fobstemces, mixtures of active substances and sporzaneuosly
emulsifishle concen-rates sccording o the invention for
inhibiting the growth of mmonr colls or ag prophylsctic
agents agninst oncoses in Immans wnd enirnals, administe-
tion proferably boing carried out in tho dosage forms which
correspond tv the pharmacentical preparations described
above. For use as dietary foods and as food additives, the
optimum compositions must be csiablished for every indi-
vidual cage.

Processing examples for invenlive esterg and phosphatides
with vitamin-D and Vitamin-E comopounds
1. Process for the prepamtion of DL-a-Tocopherol-palmitate

To a solution of 450 mg DL-a-Tocopherol and 50 mg
dimethylformamids in 30 ml Toluene at 20° C. 350 mg
palmitoylchloride (ca 20% excess) aro being added drop-
wise. The reaction mixture is hested 10 80° C and refluxed
for 3 hours, Subseguontly, the solvent is disilled off in vacuo
and the reaidne is rearystallived in acetonitrile. DL-a-Toeco-
pherolpalmitate is obtained in the [orm of crystals having a
melting range of 53,8° o 55,2° C.

The following compounds src preparcd in snalogous

MATINe

N 130102
RI 1.43528

UV 2968 7316 R 1 48018
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RI 1.30578
UV 21966 73,6 RI 149188
UV 7964 233,0 BT 1.49388
RI 148158

RI 1.52148
Rl 1.9
UV M24 2904 BRI 1.53010
UV 30L6 2180
RI L3316
UV 3004 288.6 BI 1.59342
UV 34 2924 RI 150080
RI 1.5260
RI 151292
RI L7274
Bl 151736

Ik 201 e V{CH)
2570 e w{CH)
1772 e w{O==i)) Bex.
1467 o™ BCH)
1370 oo™ B(CH)
1171 e WC—0)
959 o' 8(CH) Vinyliden
&l 151418

2 Prepuration of Brgocslsifervllinolenate

To a sclution of 300 mg Hnolenic acid in 20 ml toluene at
10* C. 200 mg oxalylchlaride in 30 ml tolurne arc being
added dropwisc. Subeequently, 10 ml toloens are being
distillcd off in vacuo and then 400 mg exgocalciferol and 50
mg dimethylformamide s added. Hest to 90° C. and reflux
for 2 houra, then distill off the solvent on & Rotavapor. The
residoe is being chromatographed on a silicage] colurn with
80:20 cyclohexane/ethyl acetnte.

Ergocalciferollinolenars i3 obtrined, chamcterized by a
Refractory Index (RI) o, 20° C. of 1,53986 and a UV-
absorption maxiomm Imax st 2918 om.

IR 2931 ax™ BCH)
1723 et W(Omm0) Breer

3
LY
i

[
=]
3

3

e 3KH) tram

In analogous manner the following products can be pro-

pered:

[
DiL-o-Tocophemlalots Rl 140002
ChalecslcifirolEnslenaia RI 1.54030
Do Tocophercilinnicnws 0 14529
Ergooullfizrallingiage N 1.2TM

s Choloesiel faniEnningio N 152133
DL-o-Toeopherollinaiostn RI 148383
Ergocakiferol-all tans- UV 2913 Bl 149026
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2E71 am™! WCH)

1701 em™ WCwnD) Bater
1608 em ! WO=C)
1583 car™! WC=C)
1457 em™ &CH)

1239 ™! v(Om()
1153 em™ WOmmD)

1016 em™* v(O=0)
970 em™ wreme CemlC

an
NIR 1627 en~* (Ce=C) [D5)
1583 an™ (Ce=C) [Ret.)
Rl 155350
NIR 1583 em™ (Ce=C) [Ret)
NIR 1627 cn™ (O=eC) [n,|
1585 em™?

Di~o-Tocopharol-all trans-
retinme

Ergoesicifarl-13 cls-retings
Chaleenlrifamnl-13 cls-retinn

DL-o-Toeophoral-13 eis- NIR 1383 am™ (O==C) Enn.]
retinsin

‘)Nl. m-mmu-du-mmm
™= mmmm.WMn-mmu
NIR = Noar Infraved (FT RAMAN) Spectra meanmed oo & spoctrometer YAG
Lager, Bxcitation st 1064 mn.
UV — Spectm on a Spectrephetoveter Shimadsn UV-160A
3. Preparation of Ergocalciferoi-azafrinato
‘To a solution of 80 mg azafrinate, formula (XII)
for preparing this compound vide Helv. Chim. Acta 58
(1975) 1722-1727 and Helv. Chim Acta 65 {1982) 353-354]
in 50 ml chloroform 65 mg N,N'-carbonyl-diimidarol are
added, The mixium is left standing for 12 houms at rogm
then 40 mg ergocalciferal arc added. After
Further standing for 12 hours at a lermperaiure of 30° C. the
solver is distilled off and the residue diluted in 50 ml cthyl
ecetats, The eolution is washed once with 1/10 N hydro-
chloric acid and once with 1/10 N sodium hydroxide and
then the solvent is distilled off. The residue in chromato-
graphed on a silicagel columm; eluent: n hexane/cthyl acetate
9:1,

Ergocalciferol-azalrinate is obtained with a melting point
of 171° to 173° C. and an UV absorption maximum of 429,5
am.

4. Process for preparing emgocalcifervl-1,2-dipalmitoyl-
Swuu—plmphﬂida _md  crgocalciferol-1,2-dipalmitoyl-
ycero-thiophosphatide

1,2-dipalmitoyl-glycero-3-H-phosphonate-triethylammao-
nium sall is according 10 the method of L. Lindth
and J, Stawinskd in J. Org. Chem 4, 1338-1342 (19%9):

"Synthm of slywuphmphnhpld.l end thoir analogues via
H-phosphonate™.

The reaction product can be used for the next chemical
stcp without any imermediary cleaning oporition by chro-

600 mg of the reaction product and 600 mg crgocalcifercl
are dissolved in pyridine and brought to dryncss in vacuo.
The residue is again dissolved in 15 ml pyridine. After
adding 0,2 m] pivaloylchlaride, this solution is stirred 30
miruues in dry After further adding 0,1 ml
piveloyl-chinride the solntion is again stirred for 30 minutes
4L Toom temperature.

15

16

The reaction solution is then divided into t.:glpans:'l'bthc
firmt of this solution 150 mg jodins, dissolved in 2 mi
pyritﬂ:g-wm 98:2, src added. Alter 30 minutes stirring at
20° C. tho reaction mixture is poured in 50 ml chloroform.
This solution is washed pncc with 20 ml 5% sodium-
bisulfitsohation and twice with 20 m] waler. Afier separation
the chloro-farm-phase is distllled off 10 dryness on &

apor.
To the other pant of the solution 150 mg sulfor in 2 ml
ridine-toluene 1:1 are added. The solution is stired far 3
rs at a temperaturs of 20° C. 50 mi chloroform are added
wmmmﬁmuwm&;ﬂ:ﬁuﬁmmﬂww.mu
taken place orofarm-toluenc-phase
udI':uEl.i:IugnEw uonukmnpur
The two aw are chromatographed on a silicapel
column with chloroform/hexanc 2:1 and B:1 as eluent
The following products are obtained:
Esgocalcifierol-1,2-dipalmitoyi-glycero-phosphatide, with
a melting poim of 168° o 170° C. and
Ergocsiciferol-1,2-dipalmiloyl-glycero-ihiophosphatide,
with a (smectic) meling range ol ca. 145° 10 150 ° C.
In & commesping way the fallowing compounds aro also

Egoéldfunl—gmyl-plm:phnicb
Ergocalciferol-famesyl-phosphatide
Cholccalclferol-geranyl-phosphatide
Cholecalelferol-farnesyl-phosphatide
DL-a-Tocopherol-geranyl-phosphstida
DL-o-Tecopherol-farneayl-phospharide

RI-values of inventive compounds which are being pre-
parcd according to tho cxamples 1 1o 4:

1% solution in CHLCl,, sppliod in bemsls 2 crf2 pl
Linomna 5l CAMAC 10 e ran

UV 368 afler 1:1 HyS0,/MoDH

Amin 120°C
EYSTEM

COMPOUND ] a 3 4 5 6 7
TOCO-C 8:0 0o« 0Mm 009 028 059 036 Ql8
TOCO-C 11;1 04 025 Q09 D28 0% 036 QI8
TOCO-C 1&0 014 008 033 078 05 083 05
TOCO-trans-RET 008 004 035 076 093 0B 054
‘'0C0-C 18:1 D6 009 040 050 10 097 074
Dy - C16&0 023 013 035 089 L0 10 088
D, - tmas-RET. 021 at 033 o085 097 10 @8
Dy-Cll:d o2 0I3 042 087 088 052 075
Dy - trany-RET 613 014 Q4 0F9 10 0N 079
EXPLANATION

System 1 Platn Mok Art. 5713 potralethorfdichylether 582
Systam 2 Plas Merek Art. 5715 petroletheridethyinther 973
Syxtem 3 Plaio Merck Art. 5713

mqmmnmim
msmmmnummwumm
mquﬂHLIMBIIWIW
Mmmuumnmﬂw

Cmnpndﬂun examples of spomanesously disparsible
agenis which contain as substances posseasing antittmour
activity vitamin merolesiers and/or vitamin-sterolphos-
phatide compounds according to the formmlae {I) 1o (VI):

a) 0.5 © 25% by weight of one or aeveral of the vitamin-

sterolestern  and/or  vitamin-sierolphosphatide com-
pounds of the formulas (I) to (V1) 0,1 1o 40% by weight
of isopropylmyrisiate, isopropylpalmitaic or Miglyol®
812 (Dynamit Nobel) 20 to 45% by weight of cmulsi-
fler mixture Diphasol® 3373 (CIBA-GEIGY) 20 w
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43% by welght of Invadin® JPC B00% (CIBA-
GEIGY)

b) 0,5 to 25% by weight of one or several of the vilanyin-
sterolesters end/or  vitarnin-sterolphosphatide com-
pounds of the formulae (T) to (VI) 0,1 to 409 by weight
of isopropylmyristate, isopropylpalmitsie or Miglyol®
312 (Dynamit Nobel) 20 to 45% by weight of Invadin®
JR:M(GBA—G.HGY)ZDWM*WWHIMM
Soprophor® FL (Rhone-Poulenc)

Mipglyol® 812 is a neutral oll (aleum neutrale) of Dynamit

Nobel, which is a triacylglycearol of the coconut faity acids,

the so-called fractionated, middle chained (CB 1w C10)

m[;AlmwwmmmA

Diphasol® 3873 (CIBA-GEIGY) (which is equivalent to
SERMUL® EA188) is a surfactant mixmire congisting of the

following two compounds (50:50):

0

il 20
cﬂn—D—q—un—un—om—r—om. .

o Eotol &

5

10

13

CCu X —Chy—Ch—O3y—F—OCHs
oc,

Invadin® JRC 800% (CIBA-GEIGY) is u ttat. oclylphe-

wlpnlynxyeth‘ylenﬂhu‘mlh?tolomylﬂem 0

Soprophor® FL (Rhone-Ponlenc) is a uuqrylphmolpol /-
my—uhylme—ll—mmoldmﬂhy phosphoracidester.

It
q—ﬂh—ﬂh—ohl—Pl—OUﬁ
OH

CHy—CH

ok

DEMONSTRATION OF THE SPREADING AND PER-
MEATION CAPACITY OF THE INVENTIVE CONCEN-

TRATES AND OF EMULSIONS PREPARED WITH g

SUCH CONCENTRATES
Meothod; TL-Pigs 0,25 mn S{ticuge]l G0F254 Mecck An, No.
11798 with coxcenration rone.
mmnnn-mandu.(-nmm
or sodimm chioride solotion,
Coneepirate
0,1% Schatanre, in aquocs
dimolved in cxmmlsion
dichlormechans 1000 ppen.
RE-Viluea RE-Valne:
Brgocalciferol-C 80 Q 21,21
Ergpealcifiwal 4l tens retinxs 0 1835
Ergoealeifierpl-all trans retinste: 0 4548
(with DL-x-toeopiwrol-acetstn
s coermlgator)
Di-o-toeopheral-C §:0 0 21,21

18
-continned
Mathod: TL-Fista 0,29 o Silicagel 607294 Mevole Art. No.
11758 with concamration xone.
Hipent: FRS Dulbecro's without Ca end My (= Ringer sointien
er physiological sodium chioride soinsion, bafferd)
Conesgrate
0.1% Scbetance,  in mmons
ﬁ-l-dh d.'n
dichiormathenn 1000 ppm.
RL-Viloes RE-Valner
DL-a-tocopherol-10-xmdeceacats 0 5468
DiL-a-tocopharol-C 160 0 4348

P8 Micrewmuisions 1:1000 = 1'000 pran active mbsusnen = | mg/ml

e (ot giffsdon

through

in the cell plasma in a very favourable manner.
MEASUTEENIS, mmdmtltﬂnlnmmfur

mers, Swiss Fedeml Inm

axhllﬂmdund:usfu'ﬂmmledlnof (Pml‘Dr

LUISI and Prof. Dr. Peter SCHURTEN-

fu'lhephnmnﬂtlcnl
containing the in
of"nmll:lpleunnl

2) Gramilation (granules and pellcts)

jon of a system’s
ve concentrales in the

Metnloso @ 90 SH-4000 (Shin-Etsn Chemical)
Axicel @ PH-101

900 g
03 g
Ioveaive CONCENTRATE 13594
Acrosll @ 200 803 3
300

Gnnulnﬁminﬂmhg: speed mixer or the fluidized bed,
with the addition of 110 g ethanol, sieving on a 18 to 42
mesh screen with crushing, drying for 24 h &t 40° C,
b) Enteric and sostained release cosating In the fluidized
muﬁmmu-no (Shin-Btsu Chemical) end

¢) Componition of fimished gramcles or micropelicts

Core Makexlal 4% by welghe

Tnventive CONCENTRATE 25% by weigh

Biteric coating 314 by welght
100%

N.B. The pellets or gramules acconding to a) cen also bo
filled without prior coating inio capsules which are made of
AQOATE (HPMC-AS-M or HPMC-AS-N), have been
scaled with acetone/ethanol 1:1 and can thus perform the
functions of pii-contrgl md alow release.

BIOLOGICAL ASSAYS.

The sutitumour setivity of spontmmeoualy disperatble con-
centreies containing active substances prepared acearding 1o
:ﬂmmp]uﬂu.lw4hmdbythefonowh;ul

ts:
1. In-vluu assays using suiteble tomour cell lines

A blological amsay system ming mvicrotiter plates aod
mnldiluﬂmh-bcmdevdoped.nndmorlmnm
cells per ml were set up in culiure medium RFMI 1640 and
inactivated with 109 of fewal calf serum (GIBCO); they are
spread at & density low enough 1o enable them to grow

335
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during the asaay, in so-called non-canfluent monolayers.
Samplcs are added aficr 6~24 hours, with 100 pt per row, to
which 100 pl of medium are added in the first well. Half of
thia mixiure is wilhdrawn, tmnaferred inlo the next woll and
again treated with 100 i of medium, ete. This results in an

n¥ geomeirical scrial dilotion,
In the plaque assay, the samples are incubated a 37° C.

20
Prof. Guido Forni, Istmto di Microbiclogia, Universita
degti Swdi & Torino, Scuola di Medicins.
d) Cytotoxicity on human temour ccll lines Survival rale
in % (MTT-method with tcimeol blue)
DILUTION 1: 1°000'000

33‘,

for 3 w 5 days under 3%% of CO,,. They are then staincd and CELL-LINE
fixed using 0.19% crystal violet (Fluks, Buchs) in & solution
of 70% of methanol, 19% of formaldehydo and 29% of water. | " T4 R K32 HLE
The sempies arc evalustcd undar the microscope, magnifi- CALCIOL-CROTONATE — 8 3 9
cation 300x. The greaiest cytotoxic dilution {s determined. CALCIOL-CAPROYLATH 1 7 (] 1
The samples can also be evaluaind quantitatively by means g’-ﬂm*:":f_‘lm _ 9 s .
of scanning and absorption measurement in a spectropho- LCIOL-+ll &-RET. 1 2 H 0
tomster. TOCO-CAPROYLATE 1 ] 7 ’
2. Bvalustion of the results. 15 +600-10-UNDBCEN. - 1 1 o
8) TS/A-Ansny: pgreatest celltnxic dilution
DILUTION 1: 10°000'000
TUMOUR LINE
TS/A: muving In diuion meive 20 CELL LINES
PRRPARATION i Wk PREPARATION ST4 RAN K32 HL&
D,-Ca&l 27480/000 L - CALCIOL-CROTONATE n o 5] ]
D,-C80 TOODT00 4000000 s Cﬁmf'srggﬂm » -] T k']
E-qﬁum 16000000 S4000000 CALCIOL-all i ET. 6 9 s &
DL-a-TOCOD - C 8:0 4000000 37000000 TOCO-CAPROYLATE :: : g ;:
TSA: morine adenncarcinors. (spomansous PufDoy ~ TOCO-L0-UNDECEN. 6 10 8w
mmmaumw“mmamm.
Scuals di Masdicin §T-4 LinToma coovolnis T
d . 3 RAJI Lencemia Hnfoide B
b) Py 6-ASSAY: gremtcst cellvoxic dilution K 562 Etroleocemia
H L 8 Lewremiy mislkoids
TUMOUR LINE ¢) Tesling a Concentrate-Mixture with Dy~ and D,-Ester
Componorts Antitemoral Activity on human ccll-lineg Kill-
Py 6 (Polynms trase- 3% ing micin %
forroed 3T3 monms In dibntion setive
cella) wpwl
PREPARATION 2k Gh CELL-LINES
Dy -Cél 10240000 - CONCENTRATION T4 HL® X sa1
D,-C1lil 1000 - %
Dy -all trexs-RET. 16000000 3I000000 1:10000000 100 100 100
D,-C183 6025000 967375000 1:100000'000 ;) ] 70
D,-C183 6000000 24'000°000 1:1'0000000700 47 6 54
DL-o-TOCOD - C B0 2000000 16000000
DL-a-T0C0 - C 1E] 6000000 24000000 43 sr.u_mm'r
DL-a-TOCO - C 18:3 §025000 45200000 HL 60 Leocamis mielnide
TOCO-at-RETINAT 12000000 9500000 X 562 Erfwolmenmia
CONCENTRATIONS: relative 10 the total contens of Calelol- snd Cholaenl-
Py &: Polyoum-virus-trmsformed 3T3 mouss cclls dinl cateTs
¢) Other tmour-celi-lines Tests conducted at the Ospedale maggiore San Gigvanni
TUMOUR LINES
YT43 PR1S L9®
In dilotion In diintion In dilotion
PAEPARATION scivagp o Lt atiwup to L sctivwop ol
Exposure 4 dayn 4 duys 2dayn
CALCIOL- C 4:1 4800000 161000000 S4TO0000
CALCIOL- C 30 32000000 27000000 64700000
CALCIOL - € 11:1 32000°000 160000000 32000000
CALC -all irems-RET. 128000000 647000000 129000000
DL-a.TOCO-C 10 2000000 32000000 54700000
DL-a-TODO-C 160 161000:000 16000000 64000000

Y T 43: ixidome/mticorn] monocionall (hybridoma eall)
P B15: menorytems
L 929: flwohlastama (wenler sd adipess Game)
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Bamtista, LE MOLINETTE, Torino. Direction: Prof. Dolt
gium'gio RIVARA. Additional Tests with humen tumour
BATTELLE INSTITUTE, Frankfurt, FRG. (Dr. Matthias
GIESE) assessed the cytotoxic effect on various sclected cell
linea of sofid bumen tumours, which grow relatively slowly,
geuuywumdwhhzmm(hywm

AI‘)CALCIOL-CHOLECALCIOL-ES'I'ER-WXIURE

B DL-a-TOCOPHEROLESTER-MIXTURE 1%)

C CALCIOL-all trans-RETINATE
with the following mmpur cell lines by the
German Cancer Research Center, DKFZ, Heidelberg, FRG):

1 BJ28 : carcinoma of hiadder

2 LX-1 : carcinoma of lung

‘The following biological response modifiers (BRM) were
used as controls:

a rhu Interferon-Gammma (Biozol, BRD)

b fhm Tumar-Necrosis Factor Alpha (Biozol, BRD)

Results are given in dilotion series and using the IC,-
values as indicator. [Tohdbitory concentration) Incobation of
the cclls for 24 h, end 72 h respectively, at 37° C.; viallty
staining after 3 and 14 days. Testing runge 1:106 to 1:109,
calculated on the active substance content.

Smaller diffcrences only between the individual cell lines
beceme as well aa relatively feeble differences
between the the three concentrates. The 1C,-values are
centered in the dihgtion renge 1:107.

In summary, the findings of the tests demonstrate clearly
and throughout a cytotoxic effect on the tumour cells and oot
merely a cytostatic effect

‘The strongest cytotoxic effect was shown for the CAL-
CIOL/CHOLECALCIOL-ESTER-MIXTURE, The control
substances BRM, however, showed no measurable effect on
cither of the 2 cell lines incinded in the assay.

N.B. 1*) Composition of A: equel parts by weight of tha

five Calclol-esters: calciol-C 11:1,C 12:1, C 16:0,

C 183 and all trans retinaie; plus equal parts by weight of the

ing five Cholccalclol-esters: Cholecalciol-C 4:1, C

11:1, C 16:0, C 18:3 and all trans retinate. Composition of

B: equal parts by weight of the following five DL-ox-

mnh:ol-uul:'lheo-CI:ﬂ.Cll:l.Clﬁ:O.Candnll
tans retinate.

Diagram 1/13 FIQ. 1 and 2: Cytotoxicity on humen solid
tumourn. Vide the tectinical appendix,

IN-VITRO ASSAYS CONDUCTED BY THE NATIONAL
CANCER INSTITUTE, BETHESDA.
Broad systematic tests eonducted by the NCI under their

10

15

Program with 60 different cell- 5

Developmental Therapeutics
lines of human mmnonrs covered 8 PANELS:
Lenkenria
Non-small cell Lang Cancer
Small cell Lung Cancer
Colon Cancer
CNS Cancer
Melgoma
Ovarisn Cancer
Renal Cancer
The following meagsuring rods were applied:
PG (Percentage Growth)

Dosc-Respanse-Curvea
Mesn

Graphs
The dagrams 2/13 10 13/13 with FIGS. 3.1 1o 27 render -

the overall results in gmaphical ummaries for

22
CALCIOL-10-UNDECENOATE-CONCENTRATE
CALCIOL-all trans-RETINATE-CONCENTRATE and

CALCIOL-LINOLENATE-CONCENTRATE
Cf. the Technical Anncxures.

The principal result of the extcnsive ssscsament by NCI is
quite comparable o the findings rcached by BATTELLE
INSTITUTE, namely that the INVENTIVE CONCEN-
TRATES not only show an gnti-proliferstion effect, ie. a
growth inhihition, but  true and general cytotaxicity. This
ia particularly marked with those cell lines which posseas
short doubling times and are thus relsiively more sensitive
to antimour agents than the slower growing (solid) tumour
lines.

Cf. also: Michael R. Boyd: Status of the NCI Preclinieal
Antitymor Drug Discovery Screen, FPO npdates, Vol, 3,
October 1989, Number 10.

Amne Monks et al.: Feanibility of a High-flux Amicancer
Drug Screen using a diverse Panel of cultured lumen Tumar
Cell Lines. Joumnal of the National Cancer Instituts, Vol. 83,
No. 11, Jun. §, 1991,

Proof of membranc-penetration at the dingle tumour cell,

It can be shown with light microscopy—end also with
Laser scanming microscopy, that fow hoars after incubsation
there ia forming & halo of vacuoles around the nucleus of the
cell {example Py6-cells of 3T3-mice); thinly diaseminated,
medium concentration (=dilution) of the active-substance
contzining concentmtes).

The analytical demonstration that these vacooles in fact
contrin the VITAMIN-STHROLESTER sctive substances is
quite clear and unequivocal: it involves cleaning the incn-
bated omour ceils, extracting the cell plaama with 19 SDS,
centrifuguing, mixing the supernatant with a 0,05%-solution
of Uvitex® CF conc. (CIBA-GEIGY) in acetonc/water
(85:15) or of Uvitex® BBF (CIBA-GEIGY) or of Tinopal
GS (CIBA-GEIGY).

The VITAMIN-STEROLESTERS according to the
invention extinguish the fluorcacenes in the longwave UV-
scgment which is normelly occasioned by the markerny
Uvitex® CF conc. and Uvitex® EBF, and Tinopal® GS
reapoctively. The thin-layer plate shows bine coloring.

UV-scemning at 366 nm. Microdislysis (Micellar electo-

l.Apmlﬁedesterohumn—Dmpmﬂmhgln
one of formulae (I) to (IV):

(]

&5
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wherein R! is selected from the group consisting of 2
@ group of farmula (VIT):
5
CHy CHy Cth v
Co0—
10
Ghﬂl:
2 group of formula (VIII):
15
@ il o vip
CO0—, md
]
Cily
a group of fermula (IX):
2
C CH, axy
OH CHy
av) b 00—
CHy
mu‘l‘l
2. The cster of cleim 1 which is cholecalciferyl-all tang
*  retinate,
3. The cster of claim 1 which is ergocalciferyl-all trans
retinate,
4, The purified cster which is cholecalciferyl-10-unde-
cenoate.

= s & &
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Bogot4, D.C., 4
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Doctora: Oficlo N*: 42 99
Dilia Maria Rodriguez D'Aleman " ~
Apoderada
ASUNTO: Radicacion PCT N° 04-818168

Tramite 011

Evento 379

Actuacién 440

Folios 009

Con fundamento en lo previsto por el articulo 43 de la Declsién 488 de la Comisién de
la Comunidad Andina, se le comunica que la oposicién presentada por el doctor
Relnaildo Pinilla Moreno, en su calidad de apoderado de Procaps S.A., retne los
requisitos formales exigidos por la ley al momento de su presentacion.

En cumplimiento de lo dispuesto en la citada norma, se le concede el término de
sesenta (60) dlas hébiles siguientes a la fecha de notificacién del presentse oficio, para
que haga valer sus argumentaciones y presente pruebas.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la [Iivision de Nuevas Creaciones.

2V MR 2005
El anterlor requerimiento fue notificado por fijacién en lista de fecha, .
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