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FORMULARIO UNICO DE OPOSICION

0] OPOSICION A :

Patente de Invencion, ' O Mara Colectiva,

O Fatnte de Modelo de Utilidad, O Marca de Certificacion,
O Diseiio ndustiial, o O Lema Comercial.

O Esquena de Trazado para Cireuftos liegrados.,

0

Marcas de Productns o Sendvios.

') Nimero del éxpediente: 10 -021.174
Solicitante; __ALZA CORPORATION

SOLICITUD - ; -

Totul de la nueva creacicn o denominacion del Signo“COMPOSICIONES DE
LIPOSOMAS PARA ADMINISTRACION IN VIVO DE COMPUESTOS DE ACIDO BORONICO”

Gaceda; . 626
@ OPOSICION PRESENTADAPOR:
| Nombre: Soo oo
PROCAPS S.A. IDENTIFICACION
SOLCITANTE | Diression: cALLE 80 No. 78b-201
e o 15 ce. [ wm
Nacionalidad o Domicilio.CcOLOMBIA g .
Lugar de Conslilucion: BARRANQUILLA CE D Oiro D
Telétonn: 371 60 00 Fax: 373 0815 o
elefonn: 371 9¢ ax: 3 590,10
E-I]L]a(i'lzl ! Nimero 890.106.527-5
Nombre: g1 jANA ISAURA MORENO IDENTIFICACION
o BOHORQUEZ cC. nr [
REPRESENTANTE | Direccion:CARRERA 104 N°119-95 OF 104
0 APODERADO ¢kt [] owe [
Teletono: 2131213 Fay; 6121979 Cual
E-mail: negocios@optimum-co.com Nimero 51.975.664 1583823

@ FUNDAMENTOS DE LA OPOSICION:
Art.14, 16, 18, 20 y 30 de la Decision 486 de 1a CAN
Causal: No cumple con los requisitos de paten_tabilidad.

Signa opositor:
Justificacion: - ;
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 1a
misma tal y como se demostrari en ¢l capitulo “Fundamento de Hechos”.
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® ANEXOS

Cotprobante de pago de la tasa.

Poderas, si fuere el taso.

Praehas de fos lundamentos de ta oposicion.

Dovureiios que aciaditen el lagine interss, 5 fusre el caso.

Drocurmento aue acredita k2 avistencia v reprezentacion legal de 1as partes, cuando sean
persafias juricicas,
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Instruesiones para el diligenciamionls del presente iamulark, ver rsvarao de esta paging.
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Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

Sefior Jefe,
DIRECCION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D.

Referencia : Expediente N° 10 21174

Asunto : Oposicién a la solicitud de patente de Invencion titulada
“COMPOSICIONES DE LIPOSOMAS PARA
ADMINISTRACION IN VIVO DE COMPUESTOS DE
ACIDO BORONICQ”

Solicitante : ALZA CORPQORATION.

Opositora : PROCAPS S.A.

Publicada e¢n la Gaceta de la Propiedad Industrial
N° 626 del 22 de marzo de 2011

Yo, ELIANA ISAURA MORENQ BOHORQUE?Z, abogada en ejercicio, ideniificada
come aparece al pie de su firma, con arjea profesional Yo, 83823 del Consejo
Superior de Ta Judicatura, en mi condicién de apoderada de la sociedad PROCAFS
S.A. Conformada bajo las leyer de la Pepublica de Colombia y domiciliada en la
ciudad de Rarranquilla, Colombia, atentamente manifiesio que esiando deniro del
termino de ley y por oeden expresa de mi represeniads, presento oposicion a la
concesién del regiziro de la Paiene de Invencion ritulad: “COMPQOSICIONES DE
LIPOSOMAS PARA ADMINISTRACION IN VIVO DE COMPUESTOS DE
ACIDO BORONICO”, cuyo dalar ez ALZA CORPORATION, v pido & Useed
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Derecho de la Competencia, Propiedad

Optlmum Industrial y Comercio Extarior

declarar fundada ezra oposicién y en consecuencia nzgar el registro de la patente

solicitada.

1. INTERES PARA ACTUAR

Conforme a b dispuesio en el articulo 42 de la Decisién 486 de 2000 de la

CAY], estando denire del térming estipulade por la ley, manifizsio &l legitimo interés
de rmestra reprezentada para oponerse al registeo de la patente de la referencia,

atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley corao se analizard mas adelantz vy de ser concedida afectaria directamente la
comercializacién de algunos productos dz i representada, que contiznen, en
particular MEGLUMIMA. Por lo ianto, soliciio respetuocaraents a ese Despacho se
sitva tener en cuenta la presente opozicidn denire del tramite administrativo que se

surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2 1. La solicitud objetc de la presente fue preseniada el 22 de febrero de 2010
reivindicando priovidad bajo la solicicud 1JS20070957045 d=1 2007-08-21; y fue
publicada e Colombia, =i la Gaceta de la Propiedad Industiial N° 626 del 22 de

marzo de 2011, cuya publicacién internacional corrzsponde a la WO

del 2009-02-26.

2.2 La solicitud colombiana 10 21174 oljeto de la presente oposicién se refiere a

formulaciores de liposomas para la administracion de un compuests de dcido

Carrera 13 N° 11995, Of. 104 Tel. (571) 213 1212 -62050 21 - Fax. 571D 61219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
Bogota Colombia
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2.4.

Lérice. Los liposomas se componen de un focfolipide que tizre dos cadenas acilo
de enire 20 a 22 swomos de carbono en cada cadena y un compuesto de dcido
bérico atrapado en log liposomas. En una realizacién preferida, el compuesto de

acido bérico en la forma de un complejo con meglumina.

En primera instancia, se debe advertic que en el capitule reivindicatorio de la

solicitud objeto de la presente oposicién, s¢ hace referencia a loz uzos de la
composicién, no sélo a la composicién como @l o a uin métade de fabricacion
mediante la cual se cbienga un produces tangible y segun la legislacion, dacision
486 de la Comunidad Andina de Maciones, Articuls 14~ “Los Paises Miembios
otoigaidn patentes fava la: invenciones, sean de product o de procedimiento (...)", 105 nszos
1o estan contemplados como patentables; y, Articulo 20.- “Mo serdn patentables (...)
d) los mérodas werapéuiicos o quinigicas paia el tiaiamiento humano o animal, asi como los
métodos de diagacstico aplicados a los zeve: humanos o a animales”. Solo cerdn
patzntables los productos o procedimientos. Por lo tanto a luz de la norma, dicha

materia referente al uso no seria patentable.

Con base en el articulo 14 de la Dacigién 436 de la CAY que consagra: “Loz paises
miembros otorgardn paientes para las invencionzs, sean de jproducto o procedimiento, en
todos loz campos de la tecnologia, cizmpre que sean nuevas, tengan nivel inventivo y sean
suscepiibles de aplicacion industrial”) tenemos que laz invencionze objeto de patente
deben ser nuevas y tener nivel inventivo. Bien, puzs antes de la fecha de priovidad
de ecta solicitud se encueniran los siguizntes documentos que afectan la

patentabilidad de la piesente solicitud:

e DI1: WO 20060527375 publicada el 18 de mayo de 2006.

Carrera 13 N 11995, Of. 104 Tel. (571)2 1312 12-62050 21 - Fax. (571)6 1219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
Bogora Colombia
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Derecho de la Competencia, Propiedad

Optl mum Industrial y Comercio Exterior

2.5. Alora bien, el documents DI, se tefiere a una corapesicion de liposoma formado
por liposomas con un compuesto de dcido bérico, inhibidor dzl proteasoma,
(bortezomib) atrapado en los liposomas. El compuesto de dcido borico es atrapado
en los liposomas en la forma de un éseer boronate, con posterioridad a la

interaccidn con un poliol atrapado en liposomas.

2.6. Tomando el documenio D1 cormo el estads del arte mas cercano a la solicitud
objeto de la presente oposicién, no ez posible reconocer altura inventiva, ya que,
seria obvio para un experto er la materia a p.artir del docurnents DI por si solo,
concebir formulacionss de lipozomas para 1a administracion de un compuesto de
acido bérico como meglumina o bortezomib, donds los lipesomas se componen de

un fosfolipide y un compuests de 4eido bérico atrapado en los liposomas.

2.7.En consecuencia y de acuerde a lo decerito anteriormente, ce deriva que la
solicitud colorabiana 10 21174 no puede pretender un monopolio por patente
toda vez que lo que pretende no cumpls con une de los tres requisitos nececarios

para su proteccion.

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

!\)
(]

CARENCIA DE ALTURA INVENTIVA. Segin la Decizion 486 de la

Comunidad Andina de Maciones, Ariicule 18.- “Se coisiderard que una invencidn
tiene nivel inventivo, si para una peicona del oficie aormalmente versada en la matevia
iécnica correspondientz, 2sa invencidn no hubiese resultado obvia ni e hubiese derivado de
ianeia widente del estado de la idenica”. A la fecha de priovidad, 21 de agosto de

2007, a partir del docurnenio D1 por si solo, un experto =n la materia puede llegar

Carreia 13 Ne 11995, Of, 104 Tel. (571)2 121212 -6205021 - Fax. (571)6 1219 79
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Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

de manera avidenie a concebir formulaciones de liposomas para la administracion
de un compuesio de dcido Lérice dende los lipocomas se componen de un
fosfolipido y un compuesto de acide bérico amapado en loz liposomas; sobre lo

cual busca proteccidn en el capitulo reivindicatorio.

2.10.  Dado lo antericr, < pozible deducir qus la sclicitud y lo reivindicado no es
cbieto de paieniabilidad pues es contiario a lo que dicta la Decicidn 486 de la
Comunidad Andina de Maciones, Arvidcule 14.- “Los Paises Miembios otorgaidn
paienies para las invencionss, sean de producto o de procedimiento, en todos los campos de la
tecnalogia, siempre que sean nuevas, tengan nivel inventivo y sean sisceptibles de aplicacion
industrial.”. La colicicud preendida no cumple con uno de los tres requisitos de

patentabilidad.

2.11. Por todo lo anterior, atentamente solicito a usted que se sirva declarar
fundada la préesente oposicidn y en consecuéncia negar el registro a la solicitud
de patente titulada “COMPOSICIONES DE LIPOSOMAS PARA
ADMINISTRACION IN VIVO DE COMPUESTOS DE ACIDO
BORONICQ” cuyo titular es ALZA CORPORATION, solicitud Colombiana
que aparecid publicada en la Gaceta de la Propiedad Industrial N° 626 del 22 de

marzo de 2011.

3. PRUEBAS

De conformidad con lo dispuezio por lac normas vigentes, solicito a usted tener

como prueha en este asunto los siguientes:

Carrera 13 Ne 11995, Of. 104 Tel. (571)2 131213 - 62050 21 - Fax. (571) 6 12 19 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
Bogota Colombia



Derecho de la Competencia, Propiedad

Optimum Industrial y Comercio Exterior

o DI: WO 2006052733 publicada el 18 de mayo de 2006.

4. FUNDAMENTO DE DERECHO
Fundamento esta ohzervacion en las normas legales siguientes:
4.1.  Mumeral 1 del acticule 586 del Cadigo de Comercio.
42, Ardeule 42 de la Decision 486 d= la Comisidn del Acuerdo de Carragena.

4.3,  En las demas normas concordantes.

5. ANEXOS
Para los efectos correspondicnies anexo al precenie escrito los signienies documenios:

1. Poder para actuar en el presente.

2. Documento gue acredira al representante legal de PROCAPS S.A.
3. Pecibo de caja dzl respectivo pago de tasa.

4. Copias de los documentos:

e D1: WO 2006052733 publicada ] 18 de mayo de 2006.

Carrera 13 M0 11995, Of. 104 Tel. (5712 131213 -6 20 50 21 - Fax. (571) 6 12 19 79
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Derecho de la Competencia, Propiedad

OPtl mum Industrial y Comercio Exterior

6. NOTIFICACIONES

Para efecios de notificaciones que por disposicion del articulo 50 del Decreto
de 1984 debe hacer su Despacho, informo que i represzntada v la suserita
recibirernos notificaciones en la Secreraria de su Despacho o en mie oficinas situadas

en la Carrera 13 1e 11995, OF. 104 de esta ciudad de Bogota.

Sefior Superintendente,

@@_«:{ AA D M Q_-\,\_‘/é

ELIANA ISAURA MORENO BOHDRQU EZ
C.C. 51'975.664 de Bogota
T.P.A. 83823 del C.S. dela].

Carreia 13 No 11995, Of. 104 Tel (571)2 131213 -6 2050 21 - Fax. (571) 6 1219 79
E-mail: negocios@optimum-co.com - www.optimum-co.com
Bogoti Colombia
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e RECIBO DE CAJA No. 11 - 0058322
Industria y Comercio

SUPERINTENDENCIA Bogota D.C., Junio 16 de 2011 - 15:40:47
FECIBIDD DE : FROCARPS S.A. M 590,106,527
*** Soporte del Pago #**
TIPO PAGC PAMCOD CLIEMTA Mo PAGD FECHA BFAGO VR PAGO
COMNSIGHACION  BAMCO DE BOGOTA 06275438 IE21EG154 16/08/2011 304.000.00
= Conceptos Fagados 0T
CART  PEMTISTICO CONCERTO Ve UMDITARPIO. Ve CONCERTO
1 50005-01-04 PRESENTACION DE CESERVACIONES 12 MARCAS ¥ LEMAS COMERCIALES 304.000.00 304.000.00
A SOLICITUDES

$304.000.00
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onsable:

Reg

bo de Caja
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€ede Centro: Carrera 12 Ho. 27 - 00 Pisos 3,4,5 y 10 Bogota, D.C.- Colombia

Woli: veny sic.gov.co  -mai: inin@sic.gov.co  Commutadin: (571) S370000 Fa<: {571) 5070264 Liriza: 010000-310165 C:ll Conter: (571) 513240
, Junio 16 do 2011 - 15:40:47
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PROCAPS

PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecina de la cindad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente documenio actia en calidad de Representante Legal dela sociedad PROCAPS
S.A. sociedad legalmente constitvida y domiciliada’ en’ 1a cindad de Barranquilla
(Colombia), por el presente documento otorgs a la doctora ELIANA ISAURA
MORENO BOHORQUEZ, abogada en ejercicio, identificada coma aparece al pie de
cu finma, con tarjeta profesional Mo, 83823 del C.S. de la J.; poder especial, amplia y
suficiente, para formular oposiciones u obzervaciones a la solicitud de patente No. 10
021.174, titulada “COMPOSICIONES DE - LIPOSOMAS  PARA
ADMINISTRACION IN VIVO DE COMPUESTOS DE ACIDO BORONICO”,
cuyo titular es ALZA CORPORATION, publicada en la. gaceta No. 626 del 22 de
marzo de 2011. '

Nuestro apoderado queda faculiado, de manera expresa, para realizar todo tipo de actos
necesarios para llevar a cabo el trimite de la oposicidn, incluyends, sin limitacion,
preparar y presentar solicitudes, hacer declaraciones, pagar tasas, contribuciones e
impuestos, recabar los (iiulos o certificados. Asimismo quedan antorizados para
impugnar administrativamente todo lo que fuere resuelto en ¢l expediente a que se hace
expresa referencia en el presente poder, con todas las facultades generales y especificas
que fuera requerido para ella.

De la misma manera, ademas de las faculiades que le confiere la naturaleza del presente

- mandato, se encuentran facultados para recibir, desistir, transigir, snstituir, y reasumir el
presente poder, incoar accionez, interponer recurzos y demas facultades conferidas por la
ley.

Dado y Firmado en Barranquilla (Colombia) a los 8 dias del mes de Junio de 2011.

C.C.N”16°251.923
NIT: §90.106.527-5 %
Representante Legal QROCN’

Acepto:

C@ '\.::)C e ‘\C\-‘—T-‘\O

ELIANA ISAURA MORENO BOHORQUEZ
C.C. 51°975.664 de Bogota
T.P.A. 83823 del C.S. de la J.

CALLE S0 Ho, 72B-201+ A4, 50330 F.B.(ETE) 350782 - 2782000 - 3T1900 - 2507900 « FAN(S75) 3730215 - 3750317 - 3720247 - 3730213
BAFFANCQUILLA - COLOMEIA « HHT.: §30.106.527-5
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Barraniuills, 01 de Junic de 2011 Hi:11:35:49
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CAMAFA DE COMETFECTIO
Rl?g DE BAFRFPAWNOUILLA

R R R R R R R R R R R R R Y R R AR AR L,
DE BARRANQUILLA

CEFTIFICADO DE EYISTENCIA Y FEFFESENTACION LEGAL O DE IHNACEIECION DE
DOCTUMENTOS .

PROCAPS S.A. -~ =~ mm — — m m m e e e e e oo
NIT: 890.10f,527-5.

;pr WARE Lk kk ko kkh kb ke kkkkh bk ko k kb kb kkkdk Pgg, 1

FEITUEVE 30U MATRICULA MERCANTIL ANTES DEL -1 DE MARESO DE Z0ll. 3I 110
ESTA AL DIA EIT afio2  ANTERIOFES, ACOJASE A LOE  EBENEFICIOS
TEMFOFALES DE L& LEY DE FOEMALISACION. [ FEEGIMTE POR BLLOS! .

MAS INFOFMACIGH EN NUESTFA LINEA DE ATENCICH AL CLIENTE: 35175S5

EL GSUSCERITO SECEETARIC DE L2 CAMAFA DE COMERCIO LE BARRANOUILLA, JON
FUITDAMEITTO EIT LASE IUSCRIERZIONES DEL FESISTES MERCAINTIL:

CERTIFICA

Quz por  Bacritura  Piklica I, 1,1%0 Jdel 220 de Julio de 1374,
ctorgada en la Iotarvia  Tercevra de  Barrvanogquilla,  inscoritco(asz) en
e3ta  Camara  de Comercis, <l 22 e Julic de 1576 bajo 2l o, 6,070
A=l libro regpective, fue constituida la sociedad------c-oommmmmeeo oo
limitada Jdencminada  "ERODUCTOFZ DE  CAPSULAS DE SELATINLZS LIMITADA
"PROCARS LIMI AL | - - - - m e e s e e e e e m— - et e il

CERTIFICA

Que  por Bscritura Paklica o, 1,307 A2l 23 de Junic de 1973,
obtorgada en la Nokaria  Terecera Jde  Barvangquilla, inscrito(as) en

e3ts  Caimara Jde Somercic, el 22 ds Julic de 1975 baje 2l e, 10,039
Azl libre respectiva, la 3ocisdad ankes mencionada--------------------
g2 Ltransforms en socicedad  ancnima bajo la dencminacicon social de
"PRODUCTORA  DE  «CAPSTTLASE DE SELATINA 3.2." FROCRES S.A.".------------

CERTIVFTICA

Que por  Esoritura Fablica 1Mo, 2,210 Jdel 21 e Dic/bre de 1930,

otoergada en la otaria Primera e PBarranqmilla, inscrits(as) =n
esta  Caimara  Jde  Comeraic, el 2o de BEners de 15%1 bajo el e, 12,705
Azl likbre respestivo, la sociedad antes mencicnada-----~---------------

ge  transforms en aocicdad e responsalbilidad limitada bajo al racon
so2ial  de  "PROCDUCTOFA DE JAPSULAS DE GELATINA LIMITADA "PEOCAPS LI -
MITADA Y . = = = = = = = = e o o o

CERTIVFICA

oz ey Baovitura Fablica Mo, 7,785 A=l 10 Jde Mov/bre de 14883,
otorgada en la Motavia Unica Jde 3oledad, inscorvito(as) <n esta
Camara de Comevois, el 22 de Uov/bre de 1982 bajo el o, 17,322 de

librs respectivo, la sociedad antes mencionada---------------=--~----~
g2  tranafoims en gocisdad  ancnima bajo  la dencminacion aocial de

AhkAdhkddkhkrk O QO N T I N U A keekbrsdrk



~—PROCAPS—STAT™

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

NIT: 890.106.527-5.

"PRODUCTORA DE CAPSULAS DE GELATINA S.A. "PROCAPS S.A.".

CERTIFICA

Escritura Pablica No. 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------------=--====—---_“_
cambio de razon social, por la déenominacion LABORATORIOS PROCAPS S.A

Que por

"RTIFICA

Escritura Puablica
en la Notaria 2a.
Comercio, el 23
la sociedad

No. 3,775 del 18 de Dic/bre de 1996,
de Barranquilla, inscrito(as) en esta
de Enero de 1997 bajo el No 67,704 del

Que bor
otorgada
Camara de

libro respectivo,

con la{s)

E

Notaria No. Insc o Reg
‘3a. . de Barranqullla 9,452
la.  de: Barranqullla 13 112.
Unica ;de- ‘Soledad” . ff15 533"
Unica de~Soledad -g”;l7,416
Unica; deJSoledad f:;“ 319,554
Unica de’ Soledad” =™ "~ 22,230
Unica de Soledad. 24,995
2a. de Barranquilla. 33,909
2a. de Barranquilla. 36,101
2a. de Barranquilla 43,993
2a. de Barranquillar 48,428,
2a. de'Barranquilla 50,582
2a. de Barranquilla 51,798
2a. de Barranquilla 67,218
2a. de Barranquilla 67,704
2a. de Barranquilla ;707,627
2a. de Barranquilla 70,813
3a. de Barranquilla 80,628
2a. de Barranquilla 91,502
2a. de Barranquilla 95,771 -

2. de:'Barranquilla 112,999
2. de Barranqguilla 116,364
2. de Barranqgquilla 119,322
3 a. de Barranquilla 150,130
3’a. de Barranquilla 150,130

antes men01onada—7 ——————————————————————
la denominacion® PROCAPS S.A.

RTIPFTICA

ERTIFICA

cambio de razon social, por
C
Que dicha sociedad ha
y/o documentos privados:
Numero aaaa/mm/dd
39 1979/01/18 Notarla
7992 1981/04/30 -Notaria
1,464 1982/08/27 Notaria
2,744 1983/08/18" Notarla
3,826 1984/07/15\ Notaria-
3,835 1985/08/26 " Notafia
2,260° 1986/09/10 Notaria
1,849 1989/07/11 Notaria
444 1990/02/21 Notaria
3,090 1991/12/17 Notaria
.. 269 1993/02/01 Notaria
2,342 1993/07/28 Notaria
3,652 1993/11/09 Notaria
3,615 1996/12/06 Notaria
89 1997/01/16 Notaria
2,070+-1997/07/17- Notaria
2,281 1997/08/04° Notaria
765 1999/04/22 Notaria
459 2001/02/21 vNotaria
2,608 2001/10/05 Notaria
1,730 2004/07/29 Notaria
416 2005/03/03 Notaria
1,613 2005/07/28 Notaria
710 2009/05/05 Notaria
1,054 - 2009/06/25" Notaria
C
Que de acuerdo

escritura(s)

arriba

citada(s),

sido reformada por las siguientes escrituras

aaaa/mm/dd
1979/01/24
1981/05/06
1982/09/08
1983/08/26
1984/07/27
1985/09/04
1986/09/15
1989/07/13
1990/03/16
1992/01/28
1993/02/16
1993/08/10
1993/11/22
1996/12/20
1997/01/23
1997/07/31
1997/08/14
1999/04/23
2001/02/23
2001/11/08
2004/08/26
2005/03/10
2005/08/18
2009/06/30
2009/06/30

- la sociedad

KRR FER O N 'i' J_ N U & **‘*;\—******
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NIT: ©890.106.527-5.

77

g2 vige por las siguientes disposicicnes:

DENCGMIITACION O FAZON S3OCIAL:

e Y B R e e S
SIGLA: PROCAPS.

DOMICILIO BPRINCIPAL: Barrangquilla.

HIT No: 290,10k 527-5,

MATPICULA MERCANTIL: 24,202.

CERTIVFTICA

Dirveccion para notificacionss judiciales:
CL &80 No 73 B - Z01.

De la ciudad de BParranquilla.

Carren eleckhriniaon: ml o oada@p i caps . oo, S0
Pagina Web:

Telefond: 3719272

CERTIVFICA

DUFACTION: El término Jds duraciin de  la zaociedad ge £ij3 hasta el
18 de Agcsto de 2073,

CERTIPFICA

OBEJETO  SOCIAL: Bl abjets principal Jds 1la sociedsd  serv

ac:
fabicacion, dmportacion o comercializacion  de alimentos procesadss

v suplementos  dietarics. b)La  fabricacion  ds capsulas . otros
productos similares a partivr  d: materiales tales 2omd Jelatinaz u

cotras de distinta naturalesa, que puaedan ger ubilizsados como

ENVASES B recipientes Ads praductoss y o sustanciag  uinicas,
farmacenticas, alimencicias vy 2odmeticas, para uso 7 consums humana
erinaric. =) La investigacion, desarrolls v fabricacicn Jdes toda

claze ds produchos N gustancias  quimicas, farmaceuticas,

W3
<
T3]
ot

alimenticias vy ooemeticas para wa3c vy consums humans,  animal oy
vegetal. d) La eoompra y venkta de meterias  primas, insumes  y

productos intermsdics  necezarics  paras los procescs de fabricacion
de  sustancias Jquimicas, farmaceuticaz, alimen bicias y oosmeticas,
agi <com> la comercialicacicon  inkerna vy exkerna de los produchos
terminados. ) La <2ompra,  ventza,  importacicon,  sxporbacion v
distrikucion de toda olase de elemenbos insbrumentales v equipos
medicos, uirurgicos, odonkologicos  y hospitalarvics  para la salud
humana  =animal. £) La  compra, venkzn,  exportacion, fabricacion,
importacion, distrikbunecion de dulces, oonfites,  3Jalletas ;0 bodo
tipo de goilosinas o alimentos  para <l oconsums humans. J) ACtuar

oomd repredentante o ajente  Jde personas naturalez: 0 juridicas,

dkkkwkwdkd C O N T I N U A #+kthstrdbs

I



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

——PROCAPS—S-A—

NIT: 890.106.527-5.

nacionales y extranjeras en 1la realizacion de operaciones o
transacciones relacionadas con la industria farmaceutica Yy en
especial con cualquiera de 1las actividades descritas en. los
literales a), b), <), d) y e) antes descritos. h) Prestar los

servicios de asesorias y consultoria en las areas administrativas,
de mercadeo, analisis clinico, asistencia tecnica, investigacion,
costos y produccion, exportaciones, importaciones, ventas,
relacionadas - con iguales o -similares -actividades - a 1las que
constituyen - el objeto- de PROCAPS S.A., asi como los de publicidad y
promocion de productos quimicos, alimenticios, cosmeticos vy
farmaceuticos para wuso humano, animal o industrial. i) Adquirir,
operar, administrar y explotar, a cualquier titulo, empresa o
establecimientos. *  dedicados. a la  investigacion, desarrollo,
fabricacion o} comercializacion de productos quimicos,
farmaceuticos, alimenticios, 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, comprar vender; importar  y exportar
maguinarias, insumos y repuestos requeridos para el desarrollo de
sus actividades; tomar dinero en prestamo, financiar y garantizar
las operaciones comerciales que celebre con terceros relativas a su
objeto; celebrar y ejecutar todo: tipo de _.actos y contratos
necesarios para desarrollar sus operaciones; girar, aceptar,
otorgar y protestar todo tipo de titulos valores e instrumentos
negociablesg, comprar, /,vender y™ constituir -gravamenes sobre bienes
muebles e 1nmuebles,;’de81gnar representantes apoderados en el pals
y en el exterlorfxy, ‘en generalﬁxreallzar cualquler acto o negocio
que sea necesario o*:convenlente .para’, lel desarrollo de su objeto
social y para la - mejor protecc1on de\su5¢1ntereses corporativos o
la de sus socios+ “La ,3001edad“podra garantlzar el cumpllmlento de
sus obligaciones- adqu1r1das por terceros O por sus socios, para lo
cual ' podra inclusive constituir gravamenes reales sobre sus bienes
de cualquier naturaleza.--------------- - o

CERTI-FICA -

éAPITAL ; ' Nro Acciones » Véior Accidn
Autorizado

S*kkkxxkk*k***2 000,000,000 *************2 000 000 *****************1 000 -
Suscrito - e :
Skkxxxxxkr*x], 298, 000 000 *************1 298 000 *****************1 000

Pagado
Srxkkkkkkkk] 298,000,000 ***kkkxkkkkkdx] 298 (000 *k*kkkkkkkkkkkkk**] 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 las: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 1los Estados Unidos de America (US$250.000), liquidados a la

o T ot dom e a
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taga de cambio representativa del meroa

surta la rtransacion. Cuands e trake
las <cuales la aociedad gJgavantice cblig

s

gooilos, S
por 1o menos 2/2 pavkes de los integrantes
La aociedad fendra un  Presidente , qmi

10 vigente =1 dia en que 32
de cperacicnes en virtud de
aciones de bercercs o de los

requerira  Jgque la operacicon 3ea aprobada con el voto de

de 1la Junta Direstiva.
en ejercera  la  representa-

cion legal de la sociedad vy kendra las  siguienkes  atribu-

ciones entrs obras:  Ejecukar  lasg

General de Aaciconisktas v de la Junta Dirv

tazion Lejgal de la  2ociedad  en todos
rejquiceran  para 2l dssarvollc del chjet
lo previst:s en las leyes vy en lis pre
apodzrados judiciales vy extrajudiciales

dzoisionesag de la  Asamklea
echiva. Ejercey la Fepresen-
Loz actos v ooonbtratos e se
b 3oezianl, de conformidnd ocon
gentes eskbaktutog, Sonstituir
ibir notificacicones,

u

, T

z
absolver interiogatorics e parte, oonfesar  obligaciconss  ds la
sociedad, transigir, Jdisistir y  allanar a la sociedad en cualmqier

asunts  judicial. Apvohar vy celebrar e

I ombre de la socieda todo

actos v contrats  cuya cuantia zea igual o infericr al ejuivalente
&n pPSﬁ: colombiancs a dAsscientos cincuenta wmil  Aslares  ds 1los

Estadoss Unidos de america (US3250.000),
-1mblu repregentabiva S del  mercads vige
1la tranqnﬁimn 2o welebracion Adel acbao.
corregpondan coms Fepressntante  Legal

de =gtatubtos o de la Junta Divech
surlen signads por la Junka  Dive
Presid

A1 ﬂ:

i

¢

3

Bt

ALl
O ot l"l'
g

Dol
T
m‘u

liquidadss a  la taza de
nte ¢l dia en que 3¢ 2urta
Lag demag funcionss que le
Do disposizion de la ley,
iva. El Presidente tendra un
ctiva, uien reemplacara al

n  sus falkas temporales, absolutas o meramente acoiden-

tales, o<mn entidades faoultades ¢ 3in Jque 2e@a neces3aric para 2110
acreditar la ausencia del principal. La soecisdad tendra un Vicepre-
sidente designads por la Junta Divectiva, quien tambien ejercsra la
representacion legal de la scociedad, pudiends ejercerla conjunta o

separadaments con =l Pregilente.  EL

!.

vicepresidente tendra  las

siguentes  famltades entre otras. Ejecutar dentro de su competencia

las decisiones de la  2Az=unblea General
Directiva 3 del Presidente. Ejerzer 1
goies Y

Adesar

leyes v en loa pressntes esktatubos. Jons
P>

de arte, oonfesar okliyacicasz de la s

I8
llanar a la 3sociedad en cualouier
|

Y'r ‘5_
celebrar en nombre  Jde 13 sociedad toedo
gea  igual o infericr al  equivalente e

zincuenta mil  dolarves de los Estadsas i
licuidadss a la tasa de  zandic repres
el dia en qus s surta la aprobacion o @
que nl Se trate de enajenar biences inmue

de Accitnizibas, de 1la Junta
a repre"&nt1-1nn legal d= 1a

dad  en  todos  log achtos  y  2onbrabtos que 26 requisran para =21
rolls del ohjetc 3acial, de 2onformidad con Lo previsto en las

Cituir apoderados judiciales

trajudiciales, refibir notificacioness, abscolver interroyaboricos

mciedad, transigir, desistir

asunts judicizal. Aprobhar y
acbo o conkbrakto ouya cuantia
n peste 2olombianos a ciento
Tog de America (U3S150.000),
entativa del meroads vigente

elebracion del acko, sismpre

bles o cualquier oty activo
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fijo de 1la sociedad, inclusive de naturaleza muebles, acciones,
cuotas o partes de interes inversiones y todo tipo de derechos
de 1la- sociedad, - o de constituir gravamenes sobre cualquiera de los
anteriores, facultades que radican exclusiva y  privativamente en
cabeza del Presidente. Las demas funciones que le corresponda como
Representante 1legal por disposicion de 1la ley, de estos estatutos
o de 1la 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 sin 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
temporales, absolutas o meramente accidentales, quien junto con el
gerente general, llevaran 1la representacion legal de la sociedad,
con identicas facultades, pudiendolas ejercer conjunta o separada-
mente con .el Presidente y Vicepresidente, con identicas facultades
que el Gerente General y sin que sea neceésario para ello acreditar
la ausencia del titular. El1 Gerente General tendra las siguientes
facultades entre otras: Ejercer la representacion legal de la socie-
dad, en todos los actos y contratos que se requieran para el desa-
rrollo del objeto social,: de conformidad con _1lo previsto en las
leyes y en 1los presentes- estatutos Aprobar y celebrar en nombre de
la sociedad todo acto - o contrato cuya cuantia sea igual o inferior
al equivalente en pesos Colombianos; arclncuenta Mll dolares de los
Estados Unidos de/ Amerlca US$50 .000)4, “’llquldados a- la tasa de
cambio representatlva del mercado v1g§nte “el- dia~en que se surta“la
aprobacion o celebra01on del” acto,k51empre que no. se trate de enaje-
nar a cualquler titulo blenes 1nmuebles oxcualquler otro activo fijo
de 1la sociedad, = inclusive de’ naturaleza mueble acciones, cuotas o
partes: de interes, 1nver31ones y todo'tipo de derechos de 1la socie-
dad o de constituir gravamenes sobre cualquiera de las anteriores
facultades que radican exclusiva y privativamente en cabeza del
Presidente. = —----omomoo

L - - 'CERTIFICA

Que segun Acta No. 116 del 27 de Junio de 1997 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: )
PROCAPS  S.A.---&=-eooooo e———————-——————————--—————————————4 ———————
cuya ‘parte pertinente se ~inscribid ~eén esta Camara de Comercio, el
15 de Agosto de 1997 bajo el No. 70,838 del libro respectivo,
y segian Acta No. 127 del 22 de Marzo de 2000 correspondiente a
la Asamblea de Accionistas en Barranquilla, de da soc1edad o
PROCAPS SA -------—=F T T T e s T s s s e e e e — o -
cuya parte' pertlnente se 1nscr1blo en esta Camara de Comercio, el
29 de Mayo de 2000 bajo el No. 87,250 del libro respectivo, fueron
hechos los 31gu1entes nombramlentos

CLASE: - JUNTA DIRECTIVA
Principales

1. MiqskivGontovnikvRuben ) o CC.****%*%7 463,982

X"A"K‘K‘A"I'XV;‘K‘K CTO N T _L N U A **\*:*******
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2. Minski Gontovnik Meyer JC Rk 361,504

2. Minski Gonkovmnils Jose R RS R I N R
Suplentes

1. Minski Sivberblum Ellict DO kkdkkckkT] D 7] B

2. Minski Deitel Daniesl .****************

2. Minaki Slhuaron PA.*950,21%,082, 2085

CERTIPFICA
Quz  segin Acka I, 11¢ el 27 de Jundic As 1997 corregpondiente a
la 2s=adilea A Azzionistas en Barvangquilla, de la sociedad: PROCAERS
S.A. couya  par pertinente se inscrilkid en esta Camara de Comercio,
&

&
' te

el 15 d Agrste  de 1537 bajo =l o, 70,222 del likes vespectivo,
fueron hechos 1los siguientes nombramientos:

Cargs/Nonbre Tdenktificaciin
Presidente.
Minski Gonkbovnil Pulen ORI S AR R S F IR RN
Suplente del Presidente
Minslzi Minzski Abirahaua DO kR ek kgD B8

Vicepresidenkte
Minzki Gontovnils Meyver
Suplente d=l Vicepre511~ ke
Minski Gontovnilt Jose SO kR Rk kRS 071 534

PRE=I]

SO, kb kbR RT 161,324

CERTIVFICA

Que  seglin  Actza 1o, 11 del 01 de Febrers de 2001 aorrespondiente a
la Junta Directiva =n Barranjgquillza, de  la scciedad: FPROCARPS 3.A.
cuya  parte  pertinente  se inscribild oen esta CAwmara Ae Jomercic, =21
12 de= Febrers de 200l hkajos el IWo. 91,273 del lilkya vespeckivo,
fueron hechos 1los siguientes nombramientob.

Cargo/Mombire Identificacisin
Gerente General.
Trike Ochioa Guillerms  Luis IO R VA VI W ACY O |

CERTIVFICA

)

{

vid

yjan  Acta o, 406 del 02 de Sep/hre de 2004 corvespondiente a
Tunta Directiva <n PBarrvangquilla, de 1z Sooiedad: FPROCARS 2.3,
1S parte peréinente se  inacrilbid en esta CAmara de Comercis, el
0% de  fep/bre de 2004 bajs el o, 113,262 del likre respectivo,
fueron hechos los siguienktes nombramientos:

Carys/Monbre Idenkbificacisn
Suplente del Gerente.

dhhkbkdkdkdrbh C O NN TTI IT U A hbdhdddbbdk
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DOCUMENTOS.
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Tanaka Tatekawa Walter CC.*****x*]16,251,923
CERTIFTICA

Que segln Acta No. 124 del 29 de Marzo de 1999 correspondiente a
la Asamblea de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya parte pertinente se inscribid® en esta Camara de Comercio,
el 04 de Agosto de 1999 bajo-el No. 82, 226 del llbro respectlvo,
fueron hechos los 51gu1entes nombramientos: °

Cargo/Nombre Identificacidén
Revisor Fiscal Ppal.

Vargas Pertuz Ana Isabel - CC.*¥*x***x*32,696,645
CERTIFICA '

Que segin Acta No. 151 del 31 de Marzo de 2009 correspondiente a
la Asamblea  de Accionistas en Barranquilla, de la sociedad: PROCAPS
S.A. cuya -‘parte pertinente se inscribid en-esta Camara de Comercio,
el 30 de Julio de 2009 bajo el No. 151,129 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre _ Identlflca01on
Suplente del Revisor Fiscal. - : o _
Duarte Diaz David - _ - “ec. ******73 115, 965

- .fc E R T I F, I CaBo v
_ : T ,k,,,, w0 ;‘j;} e : :

Que por Esbritura//Publlca No 5. 2 784q del’; 707*,de ch/bre de 2007,
otorgada en 1la - Notarla 2 ,a de Barranqullla cuya parte pertinente
se inscribid en estd Camara de Comerc1o;relr20;de Dic/bre de 2007
bajo el No. 3, 492 del libfo respect1vo-—~ ————— ewdeabd .
y las: 1nscr1pc1ones 3.492- 1 3.493, 3.494, 3.495,#3.496, 3.497, -———
3.498,- 3.499, 32500, 3.501, 3.502, 3.503, 3.504, 3.505, 3.506, -----
3.507, Consta que RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, ----—--
obrando como Presidente y Representante Legal de la sociedad C.I.
NATURMEGA S.A., que obrando en su condicion de Presidente y ------=
Representante Legaql de la sociedad PROCAPS.S.A., el presidente ----
debidamente facultado por 1los Estatutos Soc1ales y por el Maximo
Organo Social, otorga los siguientes poderes: Otorgar poder --------
general, amplio vy suficiente a los doctores JOSEFINA DEL CARMEN ----
MIELES. -BUELVAS CC.N0.33.1383497; a MARCELA CARVAJALINO PAGANQr ——————
CC.N0:22.579.748; .- CRISTINA *“VIOLI FRANCESCHINI CC:No.22.463.716, con
las facultades due se transcriben a continuacion: a.- Para que -----
representen a la sociedad PROCAPS S.A, ante todo tipo de -----------
autoridades administrativas vy jurisdiccionales, en asuntos de ------ :
naturaleza _civil, laboral comercial, penal, aduanera,'cambiariél‘
tributaria, policiva, admlnlstratlva y fiscal. b.- Contestar y -----
presentar demandas, requerimientos, recursos, pedlr y aportar ------
pruebas, recibir, notificarse, ejercer la accion de tutela, --------
tramitar incidente de desacato, comparecer en los.procesos que -----
cursen. contra la sociedad; allanarsé en nombre de la sociedad en
los asuntos que sean necesarios, transigir, desistir, sustituir,
renunciar y reasumir el poder. c.- La facultad expresa de ----------
conciliar, por tanto pueden llegar a acuerdos. conciliatorios, ------

T R T T R T R g P B N—F- e R ¢ 2. = S N VT W R STV S VT T PO
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PROCAPS S
MNIT: 890

transaoci

cualquisra qua

aportar

Az 1la =
CoMpEnsSacs
las Aevo
ant= 1la

determinan  seguidams

que  oonj

7 servic

ittt E TR RS pUppe U
.106.527-5.

cnales, judiciales o extrajudicialez o extrajudiciales,
23 2u cuantia, para 1o cual las apoderadas dsben

la amtorizacion simple vy escorita del Fepresentantes legal
oziedad.  d.- Podran prezentar  aolicitudss de devolucicon /o
ion Jde  impuestos,  ventas y o rentag, recikir log pageos por
lucicnes 7 adelantar Lode tramite o process admdnistrativo
DIAN, de Lal forma que en ningun moments cqueds 3in ---------
acion legal dAs la aociedad. PODERES ESEECIALES: a.- Se ----
g ial amplis y  suficiente a lag personas qus 3e
ente,  que  oonforman el grupes A vy B, para, para

untamente  suscriban contratcs e suministiros de mercancias
izs won entidsdes oficiales, hasta la suma de OCHOCIENTOS

O

st

J]

MIL DOLAFEZ DE LO& EETADGS UNIDGE DE AMERICA (T132400.000.00), ---=-=--

licmidada
quE  Se

TATEFZWA
UM § N IR S

& a la kasa representativa  del mercads vigente en 21 dia
realice la respecstiva  transacoion.  Grups A, WALTEER LIAIIAIA

CCUID L 16 251,922, CLAUDIA TAISARIFE CASTILLD -------------
A0 .25%,  CREMEINT  ALIOIA FLOFES OO0, 22,424,044, IVAN ------

VILLAFEAL CAMACHD OO0, 91,201.74%, CAFMEN ALICIA HEFFEFA ----------
DIADGFRITADGE 22100, 02,377,540,  DAVID ANTONICO JHAFREIE GIFALDD - ------

(B ¥ O 2
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Que por Escritura Pablica, No. 1,933 del 16 de Sep/bre de 2008,
otorgada en 1la Notaria 2 - a. de Barranquilla cuya parte pertinente
se 1inscribid® en esta Camara de Comercio, el 06 de Octubre de 2008
bajo el No. 3,748 del 1libro respecCtivo, --------—--cc-- -~ oo __
Consta que el seflor RUBEN MINSKI GONTOVNIK, C.C. No. 7.463.982, que
comparece en su condicion de Presidente y Representante Legal de la
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publico Poder especial Amplio y Suficiente a la doctora MILENA -----
ESCAFFI PARDO, C.C. No. 32.758.420, para que en nombre y -----------
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publico, otorga /Poder Espec1a1 Ampllo yzSuf1c1ente ‘a la Doctora --<--
MONICA DE HART ‘ DE.OCHOA, 1dent1f1cada .con!'C..C: 'No¥ 32.676.025, para
que en nombre y‘ representac1on deila soc1edad Endose las Facturas
Nacionales e Internacionales hasta por’ Ta" $uma de 'UN MIL MILLONES DE
PESOS - < ($1.000.000.000.00)M.L.  La doctora Monica” de Hart de Ochoa,
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cabal cumplimiento del presente mandato.------------—--—---_______
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consta-= que el senor RUBEN -MISNKI GONTOVNIK, cc. No. 7.463.982 en su
condicdion de Presidente y Tépresentante legal de PROCAPS S.A., -----
confiere poder especial, amplio y suficiente al sefior RICARDO DORADO
HURTADO cc. No. 79.715.772 para que represente a la sociedad, ante
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vezindad, ddentificads oom la c&dula de ciuvdadania DL 701630932,
expedida  en Barrangquilla, en mwi  2ondicién Jde Pepresentante leJal
7/% Presidente de la aooiedad BEOCAES 3. A., conforme a lasg --------
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LIPOSZOMAL FOEMULATION OF BORTEICGMIE (PS-2211)

Technical Field
The subject matter described herein rzlates to a liposome composition
comprising a peplide boronic acid compound, and in particular containing the

pptide boronic acid compound bortezomib.

Background

Liposomes, or lipid bilayer vesicles, ar2 spherical vasicles comprised of
concentrically ordered lipid bilayers that encapsulate an aqueous phase.
Liposomes serve as a delivery vehicle for therapeutic and diagnostic agents
contained in the C:l"Z]U‘E!-OLIS phase or in the lipid bilayers. Delivery of drugs in
lipasome-entrapped form can provide a variely of advantages, depending on the
drug, including, for example, a decreassd drug toxicity, altered pharmacokinetics,
or improved drug solubility.  Liposomes when formulated to includ2 a surface
coating of hydroghilic polymer chains, so-cated Stealth® or jong-circulating
liposomes, offer the further advantags of a long klood circulation lifetime, due in
part to reduced removal of the liposomss by ihe mononuclear rhagocyte system.
Qfterr an axtended lifetime is necessary in order for the lipnsomes to reach their
dzsired targst region or cell from the sits of injection.

Idsally, such lipasomss can be preparsd to includs an entrapped therapsutio
or diagnostic compound (i) with high Ioading =fficiency, (i) at a high concentration of
entrappsd compound, and (iii) in a stable form, ie., with litile compound lzakaga on
storage.

Mathads for forming liposomes under conditions in which the compound to be
entrappad is passively loaded into the lipozomes are well known. Typically, a dried
lipid film is hydrated with an aqueous phase medium, to form multi-lamellar vesicles
that passively entrap compound during liposome formation. The compound may be
either a lipophilic compound includad in the drizd lipid film, or a water-soluble
compound contained in the hydrating medium.  For water-soluble compounds, this
method gives rather poor encapsulation =fficiencies, in which typically only 5-20% of
the total cormpound in the final liposome suspension is in encapsulated form,
Additional compound may be lost if the vasicles are further processad, ie., by

extrusion, to produce smaller, more uniformly sized liposomes.  Tha poor
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encapsulation efficiercy limits the amount of compound that can bz loaded into the
liposomes, and can present costly compound-recovary costs in manufacturing.

A variety of other passive entrapment methads for forming compound-loaded
liposomes, including solvent injection methods and a reverse-evaporation phase
approach have been proposed (Szoka, F. and Papahadjopoulos, D., Proc. Natl
Azad. Soi 1JSA 75:4194-4198, (1978)). These mathods tend to suffer from ralativaly
poor loading efficiencies and/or difficult sclvent hanidling problems.

It has als2 been proposed to passively load compounds into liposomes by
incukating the compound with preformed liposomes at an elevated temperature at
which the compound i3 ralatively soluble, allowing the compound to equilibrate into
thz liposomes at this temperaturs, then lowaring the tempearature of th2 liposomas to
precipitate compound within the liposomizs. This method is limited by the ralatively
poor encapsulation efficiencies which are charactsristic of passive loading meathods.
Also, the compound may ke quickly lost from the ligosomes at elevated temperature,
2.g., body temperature.

Compound loading agJainst an inside-to-outside pH or elzctrochemical
liposome gradient has proven useful for loading ionizable compounds into liposomes.
In theory, very high loading efficiencies can "be achieved by employing suitable
aradients, e.g., pH gradients of 2<4 units, and Ly proper selection of initiat loading
conditions (Nichols and Deamer, Biochim. Biophys. Acta 455:269-171, (1978)). With
this method, compound leakage from the liposomes will follow the loss of ion
gradient from the lipcsomes. Therefore, compound can be stably retaingd in
liposome-encapsulated form only as long as the ion gradient is maintained.

This gradient stability problem was addressed, and at least partially solved, hy
2mploying an ammonium salt gradient for compaund loading (Haran, G. et al.,
Biochim. Biophys. Acta 1151:201-215, (1332)). Exc=ss ammonium ions, which act
as a source of protons in tha liposomes, function as a battery to replenish protons
Iost during storags, thus incraasing the lifatime of tha preton gradiznt, and tharefors
reducing the rate of leakage from the liposomes. The method is limited to ionizable
amine compounads.

The gradiznt stability proklem has alc..c. been addressed by including an
ionizable trapping agent in thes liposomes, to serve as a counterion to the ionizabla
compound and to form an ionization comples and a precipitata therewith (U.S. Patent

No. 6,110,491). Another approach deacribed in the art for loading and retaining a

2
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weakly acidic compound containing at least one carboxyl group inside liposomes is
to include a cation in the liposornes that will sall out or precipitate the compound
(L).S. Patent No. 5,939,096),

U.S. Patent No. 5,230,531 describes lipasomes having an entrapped amino
acid or peptide, whers the C-terminus of the aming acid or peptide is modified to a
nan-acidic group, such as an amide or & methyl ester and the modified amino acid or
peplide is loaded into the liposomeas against a transmemibrane ion gradient. The
nmindified aming acid or peptide acts as a weak base and the compound is driven into
the liposomas by virtue of a low internal liposeme pH and a high external liposome
pH gradient. The compound protenates upon reaching the intzrmal liposoms space
and is retained in the liposomie in protenated form.

Despite these variocus approaches to icading therapeutic compounds into
liposomas, sorme compounds remain difficult to load into a liposome, particularly in
a high drug to lipid ratio for clinical =fficacy.

Peptide boronic acid compounds are derivatives of usually short 2-4 amino
acid peptides containing aminoboronic acid at the acidic end, C-terminal end, of
the sequence (Zembower et al., Int. J. Fept. Protein Res., 47(5):405-413 (19986)).
Due to the alility to form a stable tetrahedral borate complex between the boronic
acid group and the active site serine or histidine moiety, paptide bhoronic acids are
powerful serine-protease inhikitors. This activity is often enhanced and made
highly specific towards a particular protzase by varying the seqguence of the
peptide haranic acids and introducing unnatural amino acid residuas and other
substituents. This led to the selection of peptide boronic acids with powerful
antiviral (Priestley, E. 8. and Decicco, C. P., Org. Lett, 2(20):3095-3097 (2000);
Bukhtiyarova, M. &t al,, Antivir. Chem. Chemother., 12(8):267-72 (2001); Archar,
S. J.etal, Chem. Biol, 3(1):79-92 (2002); Priestley, E. S. ot al., Bicorg. Med.
Chem. Leatt., 12(21):3199-202 (2002)) and cylotoric activities. (Teicher, B. A. et al.,
Clin. Cancer Res., &(9).2338-2645 (1999); Franksl et al., Clin. Cancer Res.,
B(9):3719-2728 (2000); Lightcap, E. S. et al., Clin. Chem., 46(5):872-£82 (2000);
Adams, J., Semin. Oncol., 28(F):613-819 (2001); Cusack, J. C., Jr. et al., Cancer
Pag., B1(9):3535-3540 (2001); Shah, S. A et al., J. Call Biochem., 82(1):110-122
(2001); Adarns, J., Curr. Opin. Chem. Biol., &(4):493-500 (2002); Orlowski, R. Z.
and Dees, E. C., Breast Cancer Res., 5(1)1-7 (2002); Orlowski, R. Z. et al., /.

Clin. Oncol., 20(22):4420-4427 (2002); Schenkxin, D., Clin. Lymphoma, 3(1):49-
3
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£5(2002); Ling, Y. H., etal., Clin. Cancer Pes., 9(3).1145-1154 (2002)). These
derivatives suffer from the same problems as other short peptides, most notably
very fast clearance and inahility to reach the in vivo target site,

One such compaound is bortezomib, praviously known as PS-341 (Velcads®,
Millennium Pharmaceuticals, Inc, Cambridge, MA). Bortezomib is a dipeptide
boronic acid derivative and was synthesized as a highly selective, potent,
reversible proteasome inhibitor with a K of 0.6 nmol/L (Adams, et al., Semin.
sorezen, bortezomib shiowed cytotoxicity against a range of tumor lines (Adams, /d.)
and had antitumer activity in human prostate (Frankel ef al., Clin. Cancer Res.,
6(9):3,713-2723 (2000);, DiPaola et al., Hematol. Tncol. Clin. North Am.,
15(3):509-524 (2001)) and lung cancar *enograft models (Oyaizu ef al., Oncol.
Rep., B(4):825-829 (2001)).

It would be desirable ta entrap bortezomib into a liposomal carrier.
However, there arz difficulties associated with how to efficiently lcad this relatively
non-polar dipeptide.  Judging from its structure and the absence of easily ionizable
amino groups, the compound is not likely to accumulate in liposomes via pH
gradient ar ammaonium gradient methods, discussad above. Passive
encapsulation is an option, but given the non-polar nature of the compeound, it is
likely to pass through the lipid membrane with ease and thus encapsulated drug
will he relzased with time and upon dilution.

The foregoing exarmples of the related art and limitations related therewith are
intanded to ba illustrative and not e-clusive. Othsr limitations of the related art will
become apparznt to those of skill in the art upon a reading of the specification and a

study of the drawings.

Summary

Accordingly, in one aspect, a liposome composition comprising the peptide
boronic acid compound bortezomib stably entrappad in the liposomes is provided.

In another aspect, a suspension of liposomes having bortezomib entrapped
in ths liposomes in the farm of a paptide boronate 2ster is provided.

In one aspect, the subject matter described herein relates to a composition
comprising lipaesomes formed of a vesicle-forming lipid, and entrapped in the

liposomes, a boronate ester compound prepared from bortezomit and a polyol.
4
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In anather embodiment, the polyol is a compound having a cis 1,2-diol or
1,3-diol functionality. An exemplary polyol is polyvinylalcohol. Another exemplary
palyol is a catecol. Other exemplary polyols are a monosaccharide, 3
disacchande, an oligosaccharide, and a polysaccharide. The monosacsharide can
be, for example, maltose, glucose, ribose, fructose, or sorbital. The polyol can
alsc be glycerol or polyglyceral or an aminopolyol, such as an aminosorbitol. In
particular, copolymers of vinyl alcohol and vinyl amines are conternplat=d.

In another embodimant, the liposomes further comprise a higher inside /
lower outside ion gradient. The ion gradient can be, for esample, a hydrogen ion
(pH) gradient. When the ion gradient is a pH gradient, the inside pH of the
lippsomes can be between about 7.5-8.5 and the pH of the environment outside
the liposomeas can be bétween about 8-7.

In anothar embodims=nt, the liposomes further include belween about 1-20
mole percent of a hydrophobic moiety derivatized with a hydrophilic polymer.

In embodiments where the liposomes includes a hydrophohic moiety
covalently linked to a hydrophilic polymer, a preferred polymer is polysthylene
glycol. A preferrad hydrophobic moisty is a lipid, and is preferakly a vesicle-
forming lipid.

In another aspaat, a treatment method is provided. The method is
comprised of preparing a suspension of liposomas in an ajqueous solution, the
liposomes having entrapped therein a boronate ester of bortezomib prepared by
reacting bortezomih and a palyol, and administering the suspension of liposomes
to a subject.

In on2 embodiment, the liposormes are administered by injection,

In still another aspect, a method of selectively destroying tumor tissue in a
tumar-bearing subject undergcing radiation therapy is disclosed. The method
comprises administering to a tumor-bearing subjzct, liposomes having in
entrapped form, bortezomib covalently attached to a polyol to form a peptidyl
koronatz aster compound and an isotope of boron; and subjecting the subject to
neutron-radiation therapy.

In onz embodiment, the isotope of boron is in the bortezomib compound,
such as '°B.

In addition to tha exemplary aspects and embodiments dascribad above,

further aspacts and embodimants will bacome apparent by reference to the
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drawings and by study of the following descriptions.

Brief Description of the Drawings
Figs. 1A-1Q show structur=s of various peptide boronic acid compounds;

Fig. 2 ilustrates loading of hortezomih intd a liposome against a higher

(52

inside/lower outside pH gradient for reaction with an entrapped peolycl and

farmation of a horonate ester compound inside the liposome.

Detailed Description
10 l Definitions
“Polycl” intends a compounid having mors than one hydroxyl (-OH) group.

“Paptida boronic acid compound” intznds a compound of the form

0O R, H (|)H

R; g)\n N\;’B‘OH

O R,

n

15 where R' R? and R® ara indepandently sshacted moietias that can be the same or
differert from sach other, and n is from 1-8, preferably 1-4. Exemplary compounds
are provided in Figs. 1A-1Q.

Bortezomib refers to a rmonomeric horonic acid compound having the
chermical narme [(1R)-3-mathyl-1-{[{25)-1-cxo-3-phenyl-2-

20 [pyrazinylcarbonyl)aminalpropyljamina]outytjbaronic acid.

A “hydraphilic polymer” intends a polyrmer having some armaunt of solubility
in water at room temperature. Exemplary hydrophilic polymers include
polyvinylpyrrolidone, polyvinylmethylather, polymethylaxazoline,
polyethyloxazoling, polyhydrosypropylorazaoline,

25 palyhydroxyprapylmethacrylamide, polymeathacrylamids2, polydimathylacrylamide,
palyhydroxypropylmethacrylate, polyhydroxyethylacrylate, hydroxymethylcellulose,
hydraxyethylcellulose, polyethyleneglycol, polyaspartamide and hydrophilic
peptide sequences. The polymiers may be employsd as homopolymers or as
black or random copolymers. A preferred biydrophilic polymer chain is

30 polyethylzneglycol (PEG), preferably as a PEG chain having a molecular weight
betwezan 500-10,000 daltons, more preferably betwzen 750-10,000 daltons, still
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more preferatly between 750-5000 daltons.
“Higher inside / lowar outside pH gradient” refers to a transmembrans pH

gradient hetween the interior of liposomes (higher pH) and the extarnal medium

(lower pH) in which the liposomes are suspended. Typically, the interior liposome pH
is at least 1 pH unit greater than the external medium pH, and preferably 2-1 units
greater. |

‘Liposome entrappes’ irtends refers to a compound being sequestered in the
central aquacus compartment of liposomes, in the aqueous space betwesn

liposome lipid bilayers, or within the bilayer itself.

I Liposome Formiulation

In one aspedt, the invention provides & liposome composition having
baortezomib entrapped in the lipcsomeas in modified form peptide horonic acid
compound. In this saction, the liposome camposition and misthod of preparation will
be described.

A. Lipogsome Components

As nated above, the liposorme formulation is comprised of liposomas
containing bortezomik: in the form of a boronate ester. Peptide boronic acid
compounds, such as bortezomib, are peptides containing an c-aminohoronic acid at
the acidic, or C-terminal, end of the peptide sequence. In general, peptids horonic

acid compounds are of the form:

N™ ™ ¥
H o R,

n
where R', R? and R® are indepéndently selected moieties that can be the same or
different from each other, and 1 is from 1-8, praferably 1-4. Compounds having an
aspartic acid or glutamic acid residue with & boronic acid as a side chain are also
contemplated.

Prefarably, R', R? and R? are independantly szlacted from hydrogen, alkyl,
alkoxy, aryl, arylowy, aralkyl, arallo«y, cycloalkyl, or hetarecycls; or any of R, R,
and R® may farm a heterocydlic ring with an adjacent nitrogsn atom in the peptide
7
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backbonz. Alkyl, including the alkyl componerit of alkoxy, aralkyl and aralkoxy, is
praferably 1 to 10 carbon atoms, more praferably 1 to 6 carbon aloms, and may be
linear or branched. Aryl, including tha aryl component of aryloxy, aralkyl, and
aralkouwy, is preferably mononuclear or binuclear (i.e. two fused rings), more
praferably mononuclear, such as benzyl, berzylosy, or phenyl. Aryl also includes
heteroaryl, /.e. an aromatic ring having one or mora nitrogen, oxygen, or sulfur atoms
in the ring, such as furyl, pyrrale, pyridine, pyrazine, or indola. Cycloalkyl is
praferably 2 to 6 carbon atoms. Heterocycle refers to a nan-aromatiz ring having oniz
or more nitrogen, oxygen, of sulfur atoms in the ring, preferably a 8- to T-rmemberad
ring having include 3 to € carbon atoms. Such heterocycles include, for example,
pyrrolidine, piperidine, piperazing, and morpholing. Either of cyalaallyl or
hatzrocycle may be combined with alkyl; 2.g. cycloherylmethyl.

Any of tha above groups (ecluding hydrogzn) may be substituted with one or
more substituents selected from halogen, preferably fluord or chlora; hydroxy: lowsr
alkyl; lower alkoxy, such as mathoxy or ethovy; keto; aldehyde; cartoxylic acid, ester,
amide, carbonate, or carbamats; sulfonic acid or estar; cyano; primary, s=condary, or
tertiary amino; nitro; amidine; and thio or alkylthio. Preferably, ths group includes at
miast twa such substituents.

Various peptide beronic acid compounds ars shown in Figs. 1A-1Q. Specific
evamples of R', R?, and R? shown in Figs. 1A-1Q include n-butyl, isobutyl, and
nzopentyl (alkyl); phenyl or pyrazyl (aryl); 4-((--butoxycarbonyl)amino)butyl,
2-(nitroamidino)propyl, and (1-cyclopentyl-S-cyano)nany! (substitted alkyl);
naphthylmathyl and benzy! (aralk:yl); benzyloxy (aralkoxy); and pyrrolidine (R® forms
a heteracyclic ring with an adjacent nitrogen atorm).

In genaral, the peptide horonic acid compound can be a mono-peptide, di-
peptide, tri-peptide, of a higher order peptide compound. Other peptide borenic acid
compounds are described in U.S. Paterit Nos. 5,083,902, 6,297 217, 5,617,217,
which are incorparated by referance harein. |

Many peptide boronic acid compounds lack an easily ionizakle amino group,
or are very plar, and thus are difficult to load into a lipasomea using conventional
remote loading procedures discussed abova. Thus, a Isading method for peptide
boronic acid compounds has baen designed, ta provide a liposoms formulation
where th2 peptide baronic acid compound is entrapped in the liposome in the form of

a peptids boronate estar, as will now be discribed with regpect to Fig. 2.
8
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Fig. 2 shaws a liposome 10 having a lipid bilayer membrane represented by a
single solid line 12, It will be appreciated that in multilamellar liposomes the lipid
bilayer membrane is comprised of multiple lipid bilayers with intervening aqueous
spaces. Liposome 10 is suspended in an external medium 14, wher2 the pH of the
external mediun is about 7.0 or lower, in one embodiment being less than 7.0, and in
other embodiments being between about 5.5-7.Q, more generally batween about 6.0-
7.0. Lipasome 10 has an internal aqu20us compartment 16 defined by the lipid
bilayer mambrane. Entrapped within the internal aqu2ous compartrment is a polyol
18, examples of which are given below. The pH of tha internal aqusous
compartment is preferably greater than about 7.0, more preferably between about
7 1-2.0, still more preferabily batwaen about 7.5 and about 8.5.

Also entrapped in the liposome is the peptide boranic acid compound
hortezomib. It will be appreciated that Lortezomil when entrapped in the liposome
in the form of a boronate ester compound is a modified form of native bortezomib,
since one or more hydroxyl moieties on bort2zomib have covalently reacted with
the polyal to form an ester bond. Reference hierein to bortezomib includes
bartzzomib in native form and in medified form after reaction with a polyol. It will
also b2 appraciated that the palyol after reastion with bortezomib is in a modified
form, since one or more hydrogen atoms are removed from one or more hydrosyl
groups on the polyol. Reference herein to a polyol as a compound having mora
than one hydrovyl (-OH) group intends the polyol prior to reaction with a peptide
baronic acid compound, since subsequent to reaction the polyol ray have no
remaining hydrovy! groups, one remaining hydroxyl aroup, or mors than one
hydro-yl group. A modified polyol intends a polvol having at kzast one hydrogen
atom remaoved from a hydrosyl group. With continuing reference to Fig. 2, the
compound bortezomib is shown in the ésternal aqueous medium, pricr to passags
across the lipid bilayer mambrane. In the external aquecus niediun, the
compound is uncharged, due to the slightly acidic medium. In its uncharged state,
the compound is freely permeable across the lipid bilayer. Formation of a
moronate ester shifts the equilibrium to cause additional compound to permeate
from the external madium across the lipid bilayar, lzading to accumulation of the
compound in the liposome. In another embgodiment, the lower pH in the external
suspension medium and the somewhat higher pH on the liposomal interior,

combinad with the polyol inside the liposome, induces drug accurnulation into the
9



o

10

WO 2006/052733 PCT/US2005/039972

liposome's aqueous internal compartment. Once inside the liposome, the
compound r2acts with the polyol to form a boronate ester. The horonate ester is
essentially unable to cross the liposome bilayar, so that the drug compound, in the
form of a horonate estar formad from the native compound and the palyol,
accumulates inside the liposome.

The concentration of polyol inside the liposomes is preferably such that the
concentration of charged Jroups, e.g., hydroxyl groups, is greater than the
concentration of horonic acid compound. In 2 composition having a final drug
concentration of 100 mM, for example, the intzrnal compound concentration of the
palymer charged groups will typically be at least this great.

The polyc!l is present at a high-internal/low-external concentration; that is,
there is a concentration gradient of polyal across the I'iposome lipid hilayesr
mambrane. If the polynol is present in significant amounts in the external bulk phase,
the polyol reacts with the peptide boronic acid compound in the e-ternal medium,
slowing accumuilation of the compaund inside the liposome. Thus, preferakly, the
liposomes are prepared, as described below, so that the composition is substantially
free of polyol in the bulk phase (outside aqueous phase).

As noted above, a polyal as uszd harsin intsnds & sompound having nicre
than one hydroxyl group. Monomeric and polyrneric compounds containing
alcoholic hydroxyl groups ar= contzmplated. The polycl can be an aliphatic
compound, a ring compound dicl, a polyphenol, or the liks, and e;-:amples are
given below.

Non-limiting =xamples of monomeric polyols include sugars, glyceral,
glycols, carbohydrates, amino-sugars (especialiy amino-sorbitol), sugar-alcohcls,
deowysorbital, gluconic acid, tartaric acid, gallic acid, etc.. Simple sugars such as
maltose, glucose, ribose, fructose, and sorhitol all are knawn to form boronate
esters, with an increasing propensity for the ester formation in the listed order
(Myohanen, T. A, Biochem. J., 197(3):5R3-4238 (1981)). 1-aminc-2-deaxysorbitol
has an aven higher tendency for boronate sster formation (Shiine, D. et al.,
Biomaterials, 15:121-12€ (1994)). It is also contemplated that the reactivity
differences among the listzd sugars can be used to prepare liposome formulations
with a gradient of entrapment strengths, thus fine-tuning the drug release

characteristics.
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Non-limiting examples of polymeric polyols include copotyrmers of vinyl
alcohol and vinyl aming, polyethers, polyglycols, polyesters, polyalcohols, and the
like  Spacific evamples of polymeric polyols include but are not limited to
cligosaccharides, polysaccharides, polyglycsrol (Mebel, A el al., J. Org. Chem,,
B7(26):9452-9455 (2002)), poly(vinyl alcohol) (Kitano, S. et &l., Makromal. Chem.
Rapicd Commun., 12:227-233 (1991)). Polyol polymers are a praferrad trapping
ag=nt because upon binding of one or several drug molecules they do rot tend to
change their properties, such as their solubility and their ability to cross the bilayer
lipid membrane.

Polyphanols as the polycl are also suitable, particularly those with an ortho
dial, such as a catecol (cathechins, flavenols). In one embodimarit, green tea
polyphenols, alone or admixed in any combination, are contemplated for use as
the polyal. At least about siv cathecins are found in green tea, with (-)-
gpigallocatechin 3-gallatz in abundance. Polyphenols from red wine ars also
suitable.

A preferred polyol compound is one having a plurality of cis 1,2- andjor 13-
dial groups.

To identify a suitakile polyol, & selected polyal, for example, one having a cis
1,2- and/or 1,3- dicl functicnality, is solubilized in & suitakble solvert, typically water, at
a desired concentration and at a selected pH typically around &-8. The selectad
bornnic acid compound is added to the solubilized polyol, at a concentration

rresponding to the desired liposome-entrapped concantration.  After a suitable
incubaticon time, the mi:ture is inspected for farmation of a boronate ester, such as by
visual inspection for a precipitats or by an analytical technique. In ene embodimant,
formation of a precipitate of & boronate ester, exclusive of a precipitate of a weat:
acid salt inside the liposomes, is contemiplated. This method of idertifying a suitable
polyol is particularly suited for identification of polymerie polyals.

The liposomes in the composition are composed primarily of vesicle-forming
lipids. Such a vesicle-forming lipid is one that can form spontanacusly intc bilayer
vesicles in waler, as exemplified by the phospholipids, with its hydrophobic moisty
in contact with the interior, hydrophokic region of the bilayer membrane, and its
head group moisty ariented toward the exterior, polar surface of the membrane.
Lipids capable of stable incorporation into lipid bilayers, such as cholesterol and its

various analogues, can alsc be used in the liposomes. The vesicle-forming lipids
11
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are preferably lipids having two hydrocarbon chains, typically acyl chains, and a
head group, either polar or nonpolar. There are a variety of synthetic vesicle-
forming lipids and naturally-occurring vasicle-farming lipids, including the
phosphalipids, such as phosphatidylcholing, phosphatidyl=thanolamine,
phosphatidic acid, phosphatidylinositol, and sphingomyelin, where the two
hydrocarbon chains are typically between about 14-22 carbon atoms in lergth, and
have varying degrees of unsaturation. The above-described lipids and
phosphalipids whose aliphatic chains have varying degrees of saturaticon can be
obtained commercially or prepared according to publishad methods. Other
suitable lipids includs glycolipids, cershbrosides and sterols, such as cholesterol.

The vesicle-farming lipid can be selected to achisve a specified degree of
fluidity or rigidity, ta contral the stakility of ths liposome in serum, and/or to control
the rate of release of the entrapped agent in the liposome. Liposomes having a

nare rigid lipid kilayer, or a liquid crystalline bilayer, are achieved by incorporation
of a relatively rigid lipid, 2.g., a lipid having a relatively high phase transition
temperature, e.g., up to 60°C. Rigid, i.2., saturated, lipids contribute to greater
mambranea rigidity in the lipid bilayer. Other lipid compenants, such as cholesterol,
ar2 also known to contribute to membrane rigidity in lipid bilayer structures. On
the other hand, ligid fluidity is achieved by incorporation of a ralatively fluid lipid,
typically one having a lipid phasa with a relatively low liquid to liquid-crystalline
phasa transition temperature, 2.g., at or below room temperature.

The liposomas can optionally include a vesicle-forming lipid covalently
linked to a hydrophilic polymer. As has been described, for examipl2 in U.S. Pat.
No. 5,013,586, including such a polymer-derivatized lipid in the liposome
composition forms a surface coating of hydrophilic polymer chains around the
liposome. The surface coating of hydrophilic polymer chains is effective to
increasa the in viva blood circulation lifotime of the liposomes when compared to
liposomias lacking such a coating. Polymar-derivatized lipids comiprised of
methoxy(polyethylene giycol) (mPEG) and a phosphatidylethanolaming (e.g.,
dimyristoyl phosphatidylsthanolamine, dipalmitoyl phosphatidylethianolamine,
distearoy! phosphatidylethanclamine (DSPE), or dioleoyl
phosphatidylethanolarmine) can be obtained frorm Avanti Polar Lipids, Inc.
(Alahbastzr, AL) at various mPEG malzcular weights (350, 550, 750, 1000, 2000,

3000, £000 Daltons). Lipopolymers of mPEG-ceramide can also e purchased
' 12
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from Avanti Polar Lipids, Inc. Preparation of lipid-polymer conjugates is also
described in the literature, see U.S. Patent Nos. £,631,018, 6,586,001, and
5,013,556, Zalipsky, S. et al., Bioconjugate Chem., 8:111 (1997); Zalipsky, S. ot
al, Meth. Enzymal., 337:50 (2004). These lipopolymers can be prepared as well-
Jdefined, homogenszaus materials of high purity, with minimal molzcular weight
dizpersity (Zalipsky, S. &t al., Bioconjugate Chem , 8:111 (1997), Wong, J. et al.,
Science, 275:820 (1997)). The lipopolymer can also be a "neutral” lipopolymer,
such as a polymer-distearoyl conjugate, as described in U.S. Palent No.
5,585,001, incorporated by reference herein.

When a lipid-polymer conjugate is included in the lipesamss, typically
betwean 1-20 mole percent of the lipid-polymer conjugats is incorporated into the
total lipid misture (3ee, for examplz, U.S. Patent No. 50173 588),

The liposomes can additionally include a lipopolymer modified to include a
ligand, farming a lipid-polyrnar-ligand conjugate, also referred to herein as a
lipopalymer-ligand conjugjate’. The ligand can ba a therapeutic malecul2, such as

a drug or a biological malecule having activity in vivo, a diagnostic molacule, such
as a contrast agent or a hiclogical moleculs, or a targeting molecule having
binding affinity for a binding pariner, praferably a binding partner on the surface of
a cell. A preferred ligand has binding affinity for the surface of a cell and facilitates
antry of the liposome into the cytoplasm of a cell via internalization. A ligand
prasent in liposomes that include such a lipopolymer-ligand is oriented outwardly
from the lipnsome surface, and therefore availat:le for interaction with its cegnate
receptor.

Methods for attaching ligands to lipopolymers are kriown, where the polymer
can he functionalized for subsequent reaction with a selected ligand.  (U.S. Patent
No. 6,130,124, Zalipsky, S. ot al, FEES Let, 28871 (1994); Zalipsty, S. et al,
Bioconfugatz "hem., 4296 (1993);  Zalipsky, S. =t al, J Control. Rel, 39153
(199A), Zalipsky, S. et al, Binconjugata “ham., 32111 (1997, Zalipsky, S. et al,
Math. Enzymol., 287:50 (2004)). Functionalized polymar-lipid conjugates can also
be obtained commercially, such as end-functionalized PEG-lipid conjugates (Avanti
Polar Lipids, Inc.). The linkage between the ligand and the polymer can be a stable
covalent linkage or a releasable linkage that is cleavied in response to a stimulus,

such as a change in pH or presence of a reducing agent.

13

3¢



[5)]

20

WO 2006/052733 PCT/US2005/039972

The ligand can be a molecule that has kinding affinity for a cell receptor or
for a pathogen circulating in the blood. The ligand can also be a therapeutic or
diagnostic molecul?, in particular molécules that when administered in free form
have a short blood circulation lifetime. In one embediment, the ligand is a
biclogical ligand, and preferably is one having binding affinity fqr a cell receptor.
Exemplary biological ligands are molecules having bil"nding affinity to receptors for
CD4, folate, insulin, LDL, vitamins, transferrin, asialoglycoprotein, selectins, such
as E, L, and P selectins, FIk-1,2, FGF, EGF, integrins, in particular, caff; s, o
aufs, civfe integring, HERZ, and others. Preferred ligands include proteins and
peptides, including antibodies and antibady fragments, such as F(ab'),, F(ab)a,
Fal', Fab, Fv (fragments cansisting of the variable regions of the heavy and light
chains), and scFv (recombinant single chain polypeptide molecules in which light
and heavy variable regions ara connected by a peptide linker), and the like. The
ligard can also be a small molecule peptidomimetic. 1t will be appreciated that a
cell surface receptor, or fragment thereof, can serve as the ligand. Other
exemplary targeting ligands include, but are nat limited to vitamin molecules (2. 9.,
bictin, folate, cyanocobalaming), oligopeptides, oligosascharides. Other
exemplary ligands are presented in U.S. Patent Nos. £,214,388; &,316,024;

6,086,973, 6,043,094, which are herein incorporated by reference.

B. Preparation of Liposome Farmulation

The compound bortezomib is accumulated and trapped inside the
liposomes by formation of a boronate ester batwesn the hydroxyl functionalities on
a liposome-antrapped polyol and bortezamib. I brief, a polyol is disposed inside
the liposomes, bartezomib is diffused across the liposome lipid bitayer mernbrane,
the compound reacts with the entrapped polyal to form a horonate ester
compound, thereby entrapping bortezomib (in modified form) in the liposome.

In cne embodiment, the procsss is driven by pH, whare a lower pH (s.g. pH
6-7) outside the liposome and somewhat higher H (pH 7.5-8.5) on the interior of
the liposome, combined with the presence of a polyol, induces accumulation and
loading of the compound.  In this embadiment, the composition is prepared by
formulating liposemes having a higher-inside/lows=r-outside gradient of a polyol. An

aqueous solution of the polyol, selected as described above, is prapared at a desired
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concentration, determined as described above. It is preferred that the polyol sclution
has a viscosity suitable for lipid hydration, describ:ed below. The pH of the aquecus
polyal solution is preferably greater than ahout 7.0,

The aqueous polyol solution is used for hydration of a dried lipid film, prepared
from the desired misture of vesicle-forming lipids, non-vesicle-forming lipids (such as
cholesterol, DOPE, etc.), lipopolymer, such as mPEG-DSPE, and any other desired
lipid hilayer components. A dried lipid film is prepared by dissolving the selected
lipids in a suitable sclvent, typically a volatile organic solverit, and evaporating the
salvent to lzave a dried film. The lipid filn is hydrated with a solution containing the
polyol, adjusted to a pH of greater than atout 7.0, to forn liposomes.

Example 1 describes preparation liposomes composed of the lipids egg
phosphatidycholine (PC), cholesterol (CHOL) and polyethylens glycol derivatized
distearolphosphatidyl ethanolamine (FEG-DSFE). The lipids, at a molar ratio of
10:5:1 PC:CHOL:PEG-DSPE are dissolved in chloroform and the solvent is
evaporated to form a lipid film. The lipid film is hydrated with an agusous solution of
polyvinyl alcohol, pH 7.5, to form liposomizs having the polyol entrapped inside.

After liposome formation, the liposomes can be sized to obtain a population
of liposomes having a substantially homogenzaus size rang2, typically between
about 0.01 to 0.5 microns, more preferably batween 0.03-0.40 microns. On2
effective sizing method for REVs and MLVs involvas extruding an aqueous
suspension of the liposomes through a series of polycarbonate membranes having
a selected uniform pore size in the rangz of 0.03 to 0.2 micron, typically 0.05, 0.08,
0.1, or 0.2 microns. The pore size of the membrane correspands roughly (o the
largest sizes of liposomes produced by extrusion through that membrane,
particularly where the preparatiorn is estrudad two or more times through the same
membrane. Homogenization methods are alsc useful for down-sizing liposomes to
sizes of 100 nm or less (Martin, F. J., in SPECIALIZED DPUG DELIVER T STSTEMS —
MAf-lUFACTURIr-JG AND PRODUCTION TECHMCLOG Y, P. Tyle, Ed., Marcel Dekker, New
York, pp. 267-316 (1930)).

After sizing, unancapsulatzd bullk: phase polyal is removed by a suitable
technique, such as diafiltration, dialysis, centrifugation, size exclusion
chromatography, or ion e<change, to achieve a suspension of liposomes having a
high concentration of polyal inside and preferably little to no polyal nutside. Also after

liposome farmation, the e-ternal phase of the liposomes is adjusted, by titration,
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dialysis or the like, to a pH of less than about 7.0.

Bort=zomib is then added to the liposoms: dispersion for active Inading into
th2 liposomes. The amount of bortezomik: added may b2 datermined from the total
amount of drug to be encapsulated, assuming 100% encapsulation fficiency, i,
where all of the added compound is eventually loadad into liposomes in the form of
boronate ester.

The mixture of the campound and liposome dispersion are incubated under
conditions that allow uptake of the compound bortezomib by the liposomas to a
compound concentration that is several timas that of the compound in the bulk
m=dium, as evidencs for sxample by the formation of precipitate in the liposomes.
The latter may be confirmed, for example, by standard electron microscopy or »-ray
diffraction techniquas. Typically, the incubating is carried out at an elevated
temperature, and preferably at or ahove th2 main phase transition temperature T, of
ths liposome ligids. For high-phase transition lipids having a Ty, of 55°C, for
e-ample, incubation may ke carried out at betwean about 55-70°C, mora preferably
between about 60-70°C. The incubation time may vary from betwesn an hour or less
to up to 12 hours ar more, depanding on incubation tamperature.

At the end of this incubation step, the suspension may ke further treated to
remoave free (non-encapsulated) compound, e.g., using any of the methads
mentioned above for removing free polymer from the initial liposoni= disparsion
containing entrappad polyol.

Erxample 2 describzs a method of preparing liposomes comprising a boronate
ester compound prapared from bortezamily and a polyol, where the polyol is sorhitol.
In this example, a thin lipid film of @33 PC and cholesterol is prepared. The lipid film
i hydrated with a solution of sorhito! ta form liposomes having sorkitol entrapped in
thiz internal aquaous compartment. Linentrapped sorbitol is removed by a suitable
technigue, such as dialysis, centrifugation, size exclusion chromatography, or ion
exchangs, to achiava a suspension of liposomes having a high concentration of
palyol inside and prefarakily little to no polyol outside. Then, the bortezomib
compound is added to the external medium. The compound in its unionized state is
freely permeable across the liposomal lipid bilayers. Qnce inside the liposomes, the
compound reacts with the entrapped polyo! to form a boronate ester, shifting the
equilibrium toward passage of more drug across the lipid bilayer. In this way, the

compound accumulates in the liposomes and in stably entrapped therein.

16 3_)____
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12, The composition of claim 11, wherein said hydrogen ion gradient
provides an inside pH of betwean about 7.5-8.5 and an outside M of between
ahout 6-7.

13, The composition of claim 1, wherein said liposomes further comprise
betwaen about 1-20 male percent of a hydrophohic moiety derivatized with a

hydrophilic polymer.
14, The compasition of claim 13, wherein said hydrophchic moiety
derivatized with a hydrophilic polymer is a hydroghobic moiety derivatized with

polyethylens glycol.

15, The composition of claim 14, wherein said hydrophobic moisty is a
lipid.

16, A compaosition for use in trealing a malignancy cormprising liposomes

hiaving a composition according to any one of claims 1-15.

17.  The composition of claim 16, wherein said malignancy is a

ematologic malignancy.

18 The compositicn of claim 16, wherein said composition is

administered via injection.
19 A compasition for use in selectively destroying tumaor tissue in a
tumor-bearing subject undergoing radiation therapy, comprising liposomes having

(i) a composition according to any one of claims 1-15 and (i) an isotope of boron.

20.  The composition of claim 19, wharein 3aid isotope of boron is on
bortezomib.

21.  The composition of claim 19, wherein said isotope of boron is a '°B.
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IT IS CLAIMED:
1. A comiposition, comprising
liposomes formied of a vesicle-forming lipid, and
entrapped in said liposomss, a boronate ester cormpound prepared from

bortezomit: and a polyol.

2. The composition of claim 1, wherein said polyol i5 a compound

having a cis 1,2-dial functionality or a 1,3-diol functionality.

3 The compaosition of claim 1, wharein said polyol is polyvinylalcohol.

4. The composition of claim 1, wherein said polyol is a

monasaccharide, a disaccharide, an oligosaccharide, or a polysaccharide.

The composition of claim 4, wherein said polycl is a monosaccharide

w

[ R

szlectzd from maltose, glucose, rinnse, fructose, and sorbitol.

A The composition of claim 1, wherain said polyal is glycerol or
polyglycerol.

7. The compasition of claim 1, wharein said polycl is an aminopolyol.

2. The compasition of clairm 7, wherein said aminopalyol is an

arminosorhitol.

Q. The compaosition of claim 7, wherein said aminopelyol is a copolymer

of vinyl alcohol and vinyl amine.

10, The compaosition of claim 1, wharein said liposomes furthar comprise

a highar inside / low2r autside2 ion gradient.

11.  The composition of claim 10, wherain said ion gradient is a hydrogen

ion gradient.
25
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